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B. DANH SACH NHUNG NGUOI THAM GIA THUC HIEN CAC PE TAI NHANH
THUQC PE TAI KC.04.10

1. BE TAI KC.04.10.01.

"Nghién ctu 4p dung cong ngh¢ sinh hoc d¢ x& 1§ nudc théi chita chat doc
hai 13 thanh phdn thudc phéng, thudc nd, thudc goi nd, thude nhuc}m‘ vl khi va
nhién liéu tén Kra"

Chil nhiém dé tai: Th.S Lé Thi Bic

Co quan chi tri: Phan vién CNM - BYMT

Cdn bé tham gia thuc hién: GS.TSKH D& Ngoc Khué, TS Nguyén Vin Dat,
Th.S Nguyén Thi Nhung, Th.S Nguyén Thi Tam Thy, CN Trdn Thi Thu Huong,
CN Bui Thu Ha, CN Lé Huy Hoang, Th.S Nguyén Lé Td Quynh, CN D6 Binh
Minh.

2. PR TAI KC.04.10.02.

"Nghién citu ting dung cong nghe sinh hoc dé xit 1y nudc thii chia ddu m&
dic chung va nudce thai cé chita ham lugng cao chét hitu co tir cic ¢o sO san xudt
nganh hau can quan doi"

Chi nhiém dé tai: TS Db Ngoc Lanh

Co quan chu tri: Trung tAm Nhiét déi Viét Nga

Cdn bé tham gia thuc hién: Th.S Nguyén Thu Hoai, CN Nguyén Qudc
Khéanh, CN Vi Hoang Giang, CN V6 Viét Cuong, KTV Pham Thu Huyén, Th.S
Té6 Van Thiép. |
3. PE TAI KC.04.10.03.

"Nghién ctu xir 1§ nude théi chita thuSc nhudm bing cong nghé sinh hoc ky
khi va sinh hoc két hgp”

Chu nhiém dé tai: Th.S Tran Minh Chi

Co quan chu tri: Phan vién Nhiét d6i moi trudng quén sy



4. PE TAIKC.04.10.04.

"Xay dung hé théng xir 1§ nudc théi chita xang, ddu tai m6t nha may quan su
bing cong nghé sinh hoc:

Chu nhiém dé tai: KS Pham Son Duong

Co quan chi tri: Phan vién CNM - BVMT

Cdn bé tham gia thuc hién: GS.TSKH D& Ngoc Khué, Th.S Lé Thi Pic, TS
Nguyén Van Dat, CN Trdn Thi Thu Hudng, Th.S Nguyén L& Td Quynh, Th.S T6
Van Thiép.
5. DE TAI KC.04.10.05.

"Nghién cttu thit nghiém cdc ch€ phdm sinh hoc ning cao hiéu qua cdc cong
trinh x{ 1§ nudc thai cong nghiép dang trién khai tai cdc cd s& qudc phong"

Chii nhiém dé tai: Th.S To6 Vin Thiép

Co quan chi tri: Phan vién CNM - BVMT

Cdn bo tham gia thuc hién: Th.S L& Thi Piac, TS Dinh Ngoc Tédn, TS D6
Ngoc Lanh, KS Pham Son Duong, CN D3 Binh Minh, Th.S Phan Nguy&n Khénh.
6. DE TAI KC.04.10.06.

"Ung dung céc k§ thuat phan tl’ch‘hién dai dé diéu tra ﬁién trang va ddnh gid
hiéu qué x& Iy cdc chat thii quéc phong diic chimg bing phuong phép sinh hoc"

Chit nhiém dé tai: TS Nguyén Vin Dat

Co quan chii tri: Phan vién CNM - BVMT

Cdn bé tham gia thuc hién: GS.TSKH Db Ngoc Khué, Th.S Pham Hoai
Nam, Th.S T6 Van Thiép, CN D6 Binh Minh, CN Nguyén Viét Hoa, KS Nguyén
Cao Tuén.
7. DE TAI KC.04.10.07.

"Xd4c dinh cdc san phdm trung gian trong qud trinh phan hiy cdc chét thai
qudc phong dic ching”

Chit nhi¢m dé tai: Th.S L& Thi Thanh Vinh

Co quan chi tri: Vién Phdp y quan doi

Cdn bg tham gia thyc hién: CN Dang Ditc Khanh.



8. DE TAI KC.04.10.08.

"Panh gid anh hudng clia quéd trinh xir 1§ 6 nhiém vi sinh vat doc hai trong
moi trudng nudc va khong Khi téi sitc khoé cong dong”

Chit nhiém dé tai: PGS.TS Le Khic Dic

Co quan chi tri: Hoc vién Quan y

Cdn bé tham gia thuc hién: TS Vi Chién Thiang, Th.S Lé birc Tho, TS
Pham Ngoc Chau, TS Nguyén Thi Du Loan.

9. PE TAI KC.04.10.09.

"Nghién citu ché tao KIT phdt hién nhanh, chinh x4c cic vi sinh vét doc hai
gay 6 nhiém khong khi va nudc”

Chil nhiém dé tai: PGS.TS Nguyén Thi Ngoc Dao

Co quan chu tri: Vién CNSH, Vién KHCN Viét Nam

Cdn bé tham gia thuc hién: PGS.TS Ngo Dinh Binh, TS Nguyén Ngoc
Diing, TS Truong Nam Hai, TS Nguyén Thanh Hoa, TS Dinh Duy Khing, TS
Pham Thuy Héng; cdc CN: Nguyén Minh Anh, H6 Thi Kim Anh, Bai Hoang
Anh, Trinh Quy Bon, Nguyén Xuin Canh, Duong Vin Cudng, Nguyén Quynh
Chau, Nguyén Thi Ngoc Di¢p, Pham Minh Huong, Nguyén Tién Minh, Nguyén
Thi Binh Nga, Duong Hong Quan, Bach Thi Nhu Quynh, Tran Ngoc Tan, Pham
Minh Tu&n, Duong C4m Thuy; cic KS: Nguyén Thi Anh Nguyét, Nguyén Dinh
Tudn, Pham Kiéu Thuy; Th.S Phan Thanh H3, Th.S B4 Thi Huyén, Th.S Trin
Kién Qudc, Th.S Ha Thi Quyén, Th.S Nguyén Thi Thi.
10.DE TAI KC.04.10.10.

"X4ay dung quy trinh phong chdng 6 nhiém bdi cic vi sinh vat doc hai trong
moi trrdng d4t, nudc, khong khi va thuc phdm"

Chii nhi¢m dé tai: TS Doan Trong Tuyén

Co quan chi tri: Vién V¢ sinh phong dich quan doi

Cdn bg tham gia thuc hién: Th.S Nguyén Minh Tiép, CN Vii Vin Duyén,
CN Nguyén Ngoc Bao, CN Nguyén Thi Mai, KTV Nguyén Viét Su, KTV Pao
Xuan Tao.



11. £ TAI KC.04.10.11.

"Ap dung thanh tuu cong nghé sinh hoc nghién ciu ché tao thiét bi phat hién
nhanh sy 6 nhiém moi trudng khéng khi va nudc boi cdc vi sinh vat doc hai”

Chii nhiém dé tai: TS Dinh Ngoc T4in

Co quan chi tri: Phan vién Phong chéng vii khi NBC

Cén bé tham gia thuc hién: Th.S Nguyén Xuan Thanh, KS Bii B4 Diing,
Th.S Tran Trong Thuyén, KS Nguyén Van Hoang, CN Nguyén Ngoc Son.

12. PE TAI KC.04.10.12.

"Nghién cttu ch€ tao phuong tién bao vé cd nhan (c6 dp dung thanh tuu cong
nghé sinh hoc) chéng lai tdc ddng cua vi sinh vat doc hai”

Chil nhiém dé tai: TS Nguyén Hing Phong

Co quan chu tri: Phan vién Phong chéng vii khi NBC

Can b6 tham gia thuc hién: Th.S Hoang Ngoc Son, Th.S Nguyén Dinh Hoa,
Th.S Nguyén Trong Dan.



BAI TOM TAT

Pé tai "Nghién citu cong nghe sinh hoc xir Iy cdc chdt thai quéc phong dac
chiing va sy o nhiém vi sinh vat doc hai" (Ma 56 KC.04.10) 1a dé tai thudc
Chuong trinh KHCN trong diém c4p Nha nu6c giai doan 2001 - 2005 "Nghién
ctru va phdt trién cong nghe sinh hoc" (M3 s6 KC.04).

D& tai duge thiét 1ap véi 2 muc tidu chinh:

¢ Ung dung thanh twu cong nghé sinh hoc xay dung quy trinh cong nghé xit
1§ mot s6 chat thai khé phan hiy cla cong nghiép quéc phong (céc thanh phin
thuSc phéng, thude nd, céc chit goi n, cdc chat doc hai khic).

¢ Xdc dinh chinh xdc va xir 1y hiéu qua sy 6 nhiém moi trudng nudc va
khong khi do cdc vi sinh vat dgc hai gy ra.

@ Céc d6i tuong nghién citu chinh cha dé tai

- C4c chdt thai (chd yéu 1a nudc thai) bi nhiém cdc hod chit doc hai, khé
phan hdy 13 thanh phan thudc phéng, thudc né va mot sd chét thai doc hai khéc
cua céc co s& nganh CNQP, K¥ thuat va Hau can quan doi.

- Cic ky thuat sinh hoc (hicu khi, ky khi hoiic két hop), cic ché phdm vi sinh
va quy trinh x1r Iy sinh hoc cic chét thai quSc phong dic ching.

- 5 loai vi khufn doc hat gay dich bénh ma mot s6 nudc da sir dung trong
Chién tranh th€ gidi I1: than, ta, ly, thwong han, dich hach.

- C4c sinh phdm (Kit) dimg cho phuong phdp PCR dé phit hién 5 loai vi
khuén trén.

- Thi€t bi phdt hién nhanh vi khudn dc hai theo miu ctia Nga.

- Céc k§ thuat khir tring tdy u€ moi trudng bi 6 nhiém 5 loai vi khudn doc
hai ké trén.

- Phuong tién bao vé cd nhan chéng tic ddng vi sinh vat doc hai theo dudng
ho hap.

@ Cic phuong phdp nghién citu chinh m dé tai dd st dung

¢ Cic phuong phép phén tich hod 1y hién dai (sic ky khi (GC), sic ky khi -
khéi phd (GC-MS), séc ky léng cao 4p (HPLC), tric quang tr ngoai kha kién



(UV-Vis)...) dé khio st d4nh gid hién trang 6 nhiém moi trudng bdi céc chét thai
doc hai qudc phdng dic chimg, dé ddnh gid hiéu qua qui trinh xi 1y sinh hoc,
phan tich xdc dinh cdc sin phdm qué trinh sinh phén hily cdc chat thai qudc
phong dic chung.

e Cic k¢ thuat nghién ctu vi sinh: phan tich vi sinh, phan lap, tuyén chon,
dinh tén, nhan gidng, bio quan ... cdc ching vi sinh vét va ché tao cdc ch€ phim
c¢6 kha nang phan hiy chat thai quSc phong dac ching véi hiéu luc cao.

e Cic k¥ thuat xir Iy moi trudng bing giai phap hi€u khi, ky khi, UASB, ky
khi hi€u nhiét, sinh hoc két hgp véi cac giai phap hod 1y.

e Cic phuong phdp ch€ tao Kit ding cho k¥ thuat PCR dé gidm dinh phén tir
céc vi sinh vit doc hai (phuong phép tich chiét ADN tir vi sinh vat, phuong phdp
xdc dinh gen dac hiéu).

e Cic phuong phdp vit 1§ va hod hoc khir tring tdy u€ moi trudng sit dung
nhiét, hod chit...

e Cic bhuong phdp nghién ctu x4c dinh tinh nang vét liéu loc va danh gid
hiéu luc loc vi sinh vat doc hai cta khiu It._rang.

© @ C4c két qua chinh ma dé tai da dat dwoc

© D3 khdo sdt ddnh gid hién trang phat thai va cong nghé xit Iy cdc chat thai
doc hai dic thi qudc phong tai cdc co sd san xudt qudc phong trong di€m
cta nganh CNQP, K¥ thuat va Hau cén, trén co s& d6 lam 15 sy can thiét
cua viéc nghién cfu tng dung cong nghé sinh hoc trong xit 1y sy 6 nhiém
moi trudng tai cac co sd qudc phong.

® D3 nghién citu xay dung dugc cdc quy trinh phan tich, xdc dinh nhanh,
nhay va chinh xdc céc chat thai quéc phong dic ching va san phdm qud
trinh sinh phan huy ching bing cdc phuong phap hod 1y hién dai nhu sic
ky long cao ép, sic ky khi, sic ky khi - khoi phé... Pa ching minh rang
day la nhitng phuong phdp chinh can sit dung trong nghién ctu, xay dung
va danh gid hiéu qua cdc gidi phdp cong nghé¢ sinh hoc trong xir 1y chat
thai quéc phong dic chiing.



© Lin ddu tién & didu kién trong nudc 4 phan 14p tuyén chon duoc tit cic
méu d4t, nuée bi 6 nhidm thudc phéng, thude né... nhidu ching vi sinh vat
ban dia ¢6 hiéu luc phan hiy cao céc cht thai quéc phong dic ching la
thanh phén thudc nd, thudc goi nd, thudc phéng nhu 2,4,6-trinitrotoluen
(TNT), 2,4-dinitrotoluen (DNT), nitroglyxerin (NG), nitroxenlulo (NC),
2.4.6-trinitrorezocxinol (TNR), ché tao va dp dung thlt nghiém duge
05 ch& phdm vi sinh c¢6 hiéu lyc phan hiy dat trén 75% trong thdi gian
ngin véi cdc chat thai trén.

O Di nghién ctu xay dung dugc 10 quy trinh cong nghé sinh hoc (hi€uk hi,
ky khf hoac két hop) hiéu qua va kha thi ding dé xir 1 céc loai nudc thai
nguy hiém nh4t, d6 1a nude thai nhiém TNT, DNT, NG, NC, TNR,... cua
nganh CNQP; nuéc thai nhudm den vii khi, nude thai chia chéit O, I, nudc
thai nhiém ddu m& dic ching cta nganh K¥ thuat; nudc thai cé ham lugng
hitu co (BOD) cao va nuéc thai dét nhuém cia nganh Hau cin quén doi.
Trong d6 cdc két qua nghién cdu v& quy trinh xir 1¢ sinh hoc nuéc thai
chita TNT, DNT, TNR, NG, NC, thuSc nhuém den ¢6 nhiéu tinh khoa
hoc, méi mé va séng tao. Cong nghé da thi&t 1ap c6 thé thay th& cho cong
nghé nhap ngoai.

© K&t qua nghién ciu, thir nghiém cho thdy dé x{r ly khir doc triét d€ cdc
ngudn nudc thai bi 6 nhiém cdc hod chét c6 dé bén hod hoc, sinh hoc cao
nhu thuéc nd TNT, DNT, TNR, cic loai thuSc nhudm,v.v... thi qﬁn thiét
phai 4p dung giai phdp vi sinh két hop (higu khi v6i ky khi). Viéc bd sung
cong doan xr 1y ky khi s& tao diéu kién khodng hod tSt hon cdc chat 6
nhiém hitu co ké trén nhung s& lam cho thdi gian xit 1§ tang lén. Chinh vi
viy quy trinh cong nghé sinh hoc két hop da thiét lap s& rat thich hop dé
ap dung cho viéc x1r 1y cdc ngudn nude thai cé luu luong nhd va vira véi
néng d6 chat 6 nhiém khong cao. |

O Da thiét k&, ché tao, ldp dat dugc 1 pilot dang hop khéi cong suit 30l/ngay
¢6 thé st dung nhu mo hinh 4p dung trong thuc tién cdc nha may qudc
phong va dé thir nghiém cdc quy trinh cong nghé sinh hoc x{ 1y chat thai



quéc phong dic ching. Xay dung 2 pilot xir Iy nudc thai nhiém ddu md
dac chiing va c6 ham lugng hitu co cao bing cong nghé sinh hoc cong suat
5 - 7 m*/ngay tai 2 co s thudc nganh K§ thuat va Hau can quan doi. Day
12 nhitmg day chuyén cong nghe sinh hoc xtr 1y chit thai dau tién dugc
trién khai & cdc nha mdy qudc phong.

@ Lin ddu tién & trong nuSc di nghién citu ch€ tao duoc 5 b kit phéan tr
(Kit) c6 do nhay, chinh xdc cao tuong duong véi cdc kit trén the gidi va
thiét 14p dugc 5 quy trinh sit dung Kit dé phat hién tvong ddi nhanh va
chinh xdc su 6 nhifm méi trudng khi, nudc bdi 5 loai vi khudn doc hai
(than, t3, ly, thuong han, dich hach) bang k¥ thuat PCR. Céc bo Kit c6 thé
phat hién dugc vi khudn vé6i lugng ADN ciia ching 1a 0,07 - 1700pg,
ngudng phat hién 1a 10 - 10° t& bao, thoi gian xdc dinh méu 1a 6 -8 gid.
Véi viéc trang bi mdy PCR thé€ hé méi c6 thé riit ngdn hon nita thoi gian
xét nghiém. K&t qua ndy di m& ra trién vong c6 thé ch€ tao dugc nhiéu
loai Kit phén tif méi dé phat hién nhanh, chinh xdc cdc vi sinh vat doc hai,
cdc tic nhéan sinh hoc khic bang k¥ thuat PCR.

© Di nghién cttu ché tao duge bo thudc thir cé thé thay thé cho thudc thir
ding dé€ phét hién vi sinh vat doc hai bing thiét bi ACP (Nga). Thiét ke,
ché tao dugc thiét bi phat hién nhanh su 6 nhiém vi sinh vat doc hai trong
moi trudng khong khi ¢é tinh ning twong duong thi€t bi ACP cha Nga.
K&t qua nay da tao co sG budc dau dé thiét 1ap cong nghé ché tao céc thiét
bi trinh sat tdc nhén sinh hoc & diéu kién trong nudc. '

© Di nghién ctu xdy dung dugc cdc md hinh da diéu kién dé thir nghiém gay
nhi€ém vi sinh vit va thiét 18p dugc 4 quy trinh khir tring, tdy ué moi
trudng dat, nuéc, khong khi, thuc phdm bi nhiém cdc vi sinh vat doc hai
(than, ta, ly,thwong han, dich hach) phd hop v6i di€u kién thuc tién cha
quén doi va Nha nuéc, trén co s& st dung cdc hoi chit, vat lieu thong
dung, phd bién. D3 danh gid tdc dong cha viéc xir Iy khir tring bing hod

chét t¢i moi trudng va sic khoé cong déng.



@ Di nghién ciu thiét ké ché tao dugc 10 bd phuong tién bao vé cd nhén
chdng tic dong ctia vi sinh vat doc hai du6i dang khiu trang va bin mat na
phong ho hip c6 cdc chi tieu k§y thuat co ban tuvong duong vdi loai cla
nudc ngoai, cé kha ning loc duge vi sinh vat doc hai. Cong nghé san xudt
cic phuong tién khong phic tap, gid thanh sdn phdm khong cao do dé c6
thé 4p dung d€ sdn xudt trang bi dai tra cho dan chiing va bo doi phong su
¢O sinh hoc. |

® K¢t qui cia dé tai da dugc cong bS trong 32 bai bdo, bdo cdo khoa hoc
trén cdc Tap chi, Hoi nghi khoa hoc chuyén nganh. Theo huéng nghién
cltu cta dé tai da thuc hién dugc 01 luén 4n Tién si, 03 luin vin Thac si,
08 luan van T6t nghiép dai hoc. Pa té chifc 1 Hoi thio khoa hoc, 1 doan di
tham quan hoc tap tai Vién hén 1am khoa hoc CHLB Nga.
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BANG CHU GIAI CAC CHU VIET TAT, KY HIEU CHU
QUY UGC, DAU, PON VI VA THUAT NGU

TNT: 2,4,6-Trinitrotoluen

DNT: 2,4-Dinitrotoluen

TNR: 2,4,6-Trinitrorezocxinol (hoac axit styphnic)

HMX: octohydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocxine

RDX: hexahydro-1,3,5-trinitro-1,3,5-triazine (Hecxogen)

NG: Nitroglyxerin

NC: Nitroxenlulo

NP: Nitrophenol

LC,,: Lethal concentration - ndng do giy chét 50% sinh vat

LD,,: Lethal dose - liéu gay chét 50% sinh vat

COD: Nhu ciu oxy hod hoc

BOD,: Nhu ciu oxy sinh hod

HPLC: Sic k¥ 1dng cao 4p

GC: Sicky khi

GC-MS: Sic ky khi - khéi phé

UV-Vis: Tu ngoai - kha kién

VSV: Visinh vat

ADN: Axit Deoxyribonucleic

ARN: Axit Ribonucleic

Amp: Ampicillin

BSA: Bovine Serum Albumin (Albumin huyét thanh bo)

Bp: Cip Bazg

dNTP: Deroxyribonucleotide 5’-triphosphates

EDTA : Ethylen Diamine Tetra acetic Acid

ELISA: Enzyme-Linked Immunosorbent Assay (Phan img hdp phu mién dich
dinh diu enzym)

EtBt : Ethidium Bromide



E. coli: Escherichia Coli

IHA: Indirect Hemagglutination Assay (Phan dng ngung két hong cdu thu dong)
Kit: Bo sinh phdm

LB : Moi truong Lauria Betani

PCR : Polymerase Chain Reaction (phan iing chubi tring hop)
SDS : Sodium Dodecyl Sulphate

TAE : Tris- Acetate- EDTA

Taq : Polymerase ca Thermus aquaticus

TE: Tris- EDTA

X-gal: 5- Bromo- 4- Chloro- 3- Indolyl- B-D-Galactopyranoside
v/p : vong /phit

WHO : T6 chic Y t& thé gi6i

Yop: Yersinia outer protein

BacKit: Kit dung dé phdt hién vi khudn Bacillus anthracis
YerKit: Kit diing d€ phat hién vi khuén Yersinia pestis

VibKit: Kit ding dé€ phdt hién vi khudn Vibrio Cholerae

SalKit: Kit dung dé phdt hién vi khuin Salmonella typhi

ShiKit: Kit ding dé phdt hién vi khudn Shigella spp.

ACP: Thiét bi phat hién tdc nhén sinh hoc ctia Nga



LOI MG PAU

Cing v6i su phét trién manh mé cta nén kinh t€ va cong nghi¢p cla dat
nudc, cic nguy cd 6 nhiém moi trudng do cdc chit thai doc hai gay ra dang ngay |
cang gia tang. Ngoai ra do su phét trién phitc tap clia cdc loai dich bénh nguy
hiém mdi, su tdn tai cdc thé luc phan dong véi cdc am muu xam lugce, phé hoai va
khing bd thi nguy co ¢ nhiém moi trudng bdi cic tic nhan sinh hoc, trong d6 c6
cac vi sinh vat doc hai ciing 1a mot thuc t&, mot thich thitc 16n doi véi cic luc
lugng khoa hoc trong va ngoai quan doi. Chinh vi vay nghién citu cic giai phip
khoa hoc cong nghé cé hiéu qua d€ khic phuc sy 6 nhiém méi trudng do cic chat
thai va vi sinh vat doc hai gay ra luén dugc xdc dinh 1 mét trong nhilg nhiém vu
trong tam cua cong tic BVMT hién nay.

D& xir 1y cdc chit thai sinh hoat va chat thai cong nghiép dan dung, ngudi ta
di dp dung thanh cOng nhi€u giai phdp cong nghé khac nhau trong dé cé cic giai
phdp sinh hoc. C6 nhiéu nguyén nhan dn tdi sy thanh cong nay. Mot 13, trong
linh vuc nghién cttu cong nghé xir 1§ cdc chét thai dan dung c6 thé tan dung va
_ phdt huy dugc su tham gia cia lyc lugng dong déo cdc co s6 nghién cqu va
chuyén gia khoa hoc cia Nha nude. Cac tai liéu vé cong nghé xir 1y cac doi 'tu’(_mg
chat thai ndy twong d6i phé bién. Viéc hop tdc chuyén giao cong nghé, ké ca véi
nude ngoai tuong doi thuan lgi. Hai 13, cic loai chat thai sinh hoat, chit thai cong
nghiép thuc pham, ch€ bi€n thiy san, chan nuoi, bénh vién ,v.v... da s6 12 & dang
dé phén hiy sinh hoc. Chinh vi vay nhiéu cong trinh xir 1y chét thdi quy mo6 16n
dya trén co s& cong nghé sinh hoc di duoc trién khai thanh cong trbng thoi gian
qua.

Trong khi d6 viéc trién khai ting dung cong nghé sinh hoc dé xit 1y céc chat
thai clia cdc co s& san xudt quéc phong dic biét 1a cic co s& sdn xudt thudc nd,
thuGc phéng, stta chita, bdo quin vi khi,v.v... con rdt cham va gip nhi€u khé
khan. Mot trong nhitng nguyén nhan dau tién dén téi hién twong nay 1a do day la
cdc d6i tugng ma cdc co sd va chuyén gia khoa hoc ngodi quan doi it ¢6 di€u kién
ti€p cén, nghién ctru; chinh vi vay céc tai lidu, cong trinh da cong bd vé cong nghé
XUt 1y cdc chat thai nay rét it. Dong thdi do tinh chat quan sy nén diéu kién dé thuc
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hién viéc hgp tdc, chuyén giao cong nghé véi nuéc ngoai cling bi han ché.
Nguyén nhan thi hai 13 hdu hét céc cht thai qudc phong dic ching déu 1a cic
hoa chét vira ¢6 tinh nguy hiém (d& chdy né), vira c6 do bén hoa hoc va sinh hoc
cao, dic biét 1a cdc loai thuSc né, thude phéng. Do d6 ching rat khé hodc cham bj
phan hiy, hodc phan hity khong triét dé bing tic nhan hod hoc hodc vi sinh.
Chinh vi vy ma cho dén nay & céc co sd qudc phdng chi méi trién khai xay dung
duogc cic cong trinh xir 1y dva trén cd s& cdc giai phdp cong nghe hod, 1y Ia chinh.
Mac di xét vé dia thé, mat bing thi cic co s& ndy cé nhéu diéu kién thusn loi dé
trién khai cdc giai phdp cong nghé sinh hoc.

Tuy nhién c6 mot thuc t€ 12 c4c gidi phdp hod 1y thudng doi hoi phai cé dau
tur ban ddu 16n vé trang thiét bi va gia thanh xi{r Iy thudng 13 cao. Trong khi d6 cic
giai phdp coéng nghé sinh hoc lai ¢6 vu thé 1a gid thanh xt 1§ thap. Chinh vi vay
viéc tim ki€m kha ning dua cdc gidi phdp cong nghé sinh hoc vao thuc tién xit 1§
cdc chat thai qudc phong dic chling 13 mot nhu cdu mang tinh thyc tién cdp bich.

Trong linh vuc nghién ciu phuong phdp phdt hién va phong chéng su 6
nhiém moi trudng bdi cac vi sinh vat doc hai, dac biét 1a c4c vi sinh vat c6 thé sir
_ dung 1am tdc nhan gay sy c§ sinh hoc nhu vi khudn than, t4, ly, thuong han, dich
hz_léh,v.v... con ton tai nhiéu vin dé bat cap. Céc k¥ thuat chdn dodn vi sinh vat
gay bénh hién hanh bi han ch€ 13 cé t6c d¢ phan tich cham, dd nhay va d chinh
xéc chua cao cho nén rat khé dp dung cho muc dich phat hién nhanh, chinh xic
su & nhiém vi sinh v4t doc hai trong moi trudng. Cic k§ thuat phan tich sinh hoc
hién dai nhu PCR, phuong phdp cdm bién sinh hoc (biosensor),v.v... méi-chi budc
ddu dugc trién khai nghién cttu & mot s6 cd s& chuyén nganh. Chiing ta ciing chua
thiét 1ap duge cong nghé san xudt & didu kién trong nudc cdc thi€t bi phdt hién tac
nhan sinh hoc trong moi trudng di & dang don gidn. Chua cé duge cic quy trinh
khtr tring tdy u€ moi trudng hiéu qua phd hgp véi diéu kién thuc €. Ching ta
cﬁng.chu?a ch€ tao dugc cdc phuong tién phong hd cd nhan chéng tic dong cla vi
sinh vét doc hai ¢6 thé trang bi dai tra cho bo doi va dan chiing trong trudng hgp

xay ra su c0 sinh hoc.



T4t ca cac vin dé di néu trén 13 can cit dé chiing t6i dé xudt viéc thuc hién dé
tai "Nghién ctfu cong nghe sinh hoc xir 1§ céc chét thai quéc phong dac chimg va
su & nhiém vi sinh vat doc hai".

A. Thong tin chung vé dé tai

1. Tén dé tai: Nghién ctu cong nghé sinh hoc xir 1y chat thai quéc phong

dac ching va su 6 nhiém vi sinh vat doc hai.

2. Ma so: KC.04.10

3. Thoi gian thue hién: 10/2001 - 10/2004

4. Cap quan Ij: Nha nuGe

5. Kinh phi: 3000 triéu dong (tit Ngan sach Nha nuéc)

6. Thuéc chuong trinh: Nghién cifu khoa hoc va phét trién cong nghé sinh

hoc. Mi s§ KC.04.

7. Chi nhiém dé tai: GS.TSKH Nghién citu vién cao cdp D6 Ngoc Khué

8. Co quan chu tri: Phan vién CNM - BVMT, truc thuoc Trung tam KHKT

- CNQS, B6 quéc phong
B. Noi dung KH-CN ciia dé tai

® Muc tiéu ciia dé tai duge xéc dinh la:

+ Ung dung thanh twu cong nghé sinh hoc x4y dung quy trinh cong nghé xir
1y chat thai kh6 phan hlly clia cong nghiép quoc phong (cic thanh phan
thudc nd, thudc phéng, cic chét goi nd, cic chdt gay chdy...)

¢ Xdc dinh chinh xdc va x{ 1y hiéu qua sy 6 nhiém méi trudng nudc va

khong khi do cic vi sinh vat doc hai gay ra

® Cac ndi dung nghién ciru chinh cia dé tai la:

© Dinh gid hién trang phat thai cdc chit thdi quc phong dac ching. Xédc
dinh déi tuong chat thai va kha nang dp dung cong nghé sinh hoc dé xi
ly chiing.

® Nghién cifu xdc dinh kha ning cla cic k§ thuat phan tich hién dai trong
dénh gid hi¢u qua xir Iy moi trudng bing cong nghé sinh hoc.



© Nghién cltu ché& tao cic ché phdm sinh hoc ¢6 hiéu luc phan hiy cao cdc
chit thai quéc phong dic chiing dién hinh: thudc né, thudc goi né, thudc
phéng,v.v...

O Nghién citu thiét 18p va hoan thién cic quy trinh cong nghé c6 sit dung
ch& phdm sinh hoc dé xir 1y cdc chit thai quc phong dac chiing k€ trén.

© Nghién ciru xay dung céc pilot thir nghiém dé 1am mé hinh trién khai 4p
dung vio thuc tién xir Iy moi trudng & cdc co s nganh CNQP, Ky thuat
va H4u c4n quén doi.

® Nghién cttu ché tao céc Kit diing cho phuong phdp PCR d€ phit hién sy 6
nhidm moi trudng bdi 5 loai vi khudn gay bénh (than, thuong han, ta,
dich hach, ly).

®@ Nghién citu ché tao thiét bi phdt hién nhanh vi sinh vat doc hai theo miu
thiét bi ACP cua Nga.

© Nghién citu xay dung quy trinh x{ Iy 6 nhiém moi trudng bdi cdc vi sinh
vat doc hai (truéc mét 12 5 loai vi khudn gay bénh da néu trén) phd hop
diéu kién Viet Nam.

© Nghién Cu‘u ché tao phuong tién bio vé c4 nhan chéng tic dong cla vi
sinh vat doc hai theo dudng ho hap dudi dang khau trang, bin miit na.

® Tién do thue hién

- Tir quy 4/2001 dén quy 4/2003: tién hanh cic khao sit didnh gid hién trang

phdt thai va cong nghe x{ 1§ cdc chat thai quéc phong dac chiing, nghién citu, ché

tao cdc ché€ pham sinh hoc, kit thtt, thiét bi phdt hién vi sinh vat doc hai, phuong

tién bao v¢, pilot thir nghiém. Xay dung cidc quy trinh x& 1y chét thai, xir Iy khir
tring, tdy u€ moi trudng, quy trinh sit dung kit d€ phét hién vi sinh vat doc hai.

- Tir 1/2004 d&n 10/2004: hoan thién c4c quy trinh va sin pham nghién ciu.

Viét bdo cdo téng k&t KHKT dé tai.

- Thang 10/2004: Nghiém thu cdc d€ tai nhanh
- Thang 12/2004: Nghiém thu cdp co sd
- Quy 1/2005: Nghi¢m thu cdp Nhi nuéc



® Céc san pham cia dé tai da dang ky

® 5 ché phdm vi sinh vat chuyén ding cho phan hily nhanh chét thai la
thanh phin thuSc nd, thuSc phéng, xang ddu dic ching, nudc thai nhudm
vii khi dat chi tiéu 10 - 10" t& bao/ml (g), c6 hiéu Iuc cao trong xir Iy, hiéu
sudt phan hity ch4t thai dac ching dat 70 - 85% sau thoi gian ngén.

@ 10 quy trinh cong nghé sinh hoc xir 1§ nudc thai dic thi qudc phong.
Hiéu qua x1t Iy gidm 70 - 85% néng do chdt doc hai cé trong nudc thai.

@ 3 pilot xir 1y chit thai qudc phong xir 1y duge 10 lit nuée thai/gid 1am mo
hinh 4p dung dudc trong thuc tién cdc nha may qudc phong.

@ 5 b kit phat hién vi sinh vat doc hai (Kit BAC, Kit Sal, Kit Vib, Kit Yer,
Kit Shi) dat chi tiéu 25600.

® 01 thiét bi phdt hién vi sinh vt doc hai trong khong khi theo miu ACP
ctia Nga c6 thoi gian 14y miu 5 - 10 phat, théi gian bdo doc 13 - 15 gidy
va 10 bd phuong tién bao vé c4 nhan.

® 4 quy trinh phong chéng, x{t 1§ vi sinh vat doc hai ¢6 tinh kha thi.

@ Bio cho t6ng két KHKT clia dé tai.

5 bai bao khoa hoc dang & Tap chi chuyén nganh, Hoi nghi khoa hoc.

® Huéng din thuc hién 1 luan 4n Tién si, 3 luan van Thac si, 2 luan van T6t
nghiép dai hoc thudc Iinh vuc CNSH va Céng nghé moi trudng.

® Hop tdc qudc t&: Du kién hgp tdc v6i Nga vé noi dung hoc tap thém vé k§
thuat ch€ tao cdc Kit va phuong tién phét hién va cong nghé xir i}’f phong
chong vi sinh vat doc hai.

® Kinh phi thuc hién dé tai (tir Ngan sach Nha nuéce): 3000 triéu dong

Trong d6:  Thué khodn chuyén mon: 964,5 triéu
Nguyén vit liéu, nang luong: 711,2 triéu
Thiét bi, mdy méc: 882,0 triéu
Xay dung, stfa chita nho: 50,0 triéu
Chi khac: 393,3 triéu



CHUONG 1. TINH HINH NGHIEN CUU CONG NGHE SINH
HOC XU LY CAC CHAT THAI QUOC PHONG PAC CHUNG
VA SU O NHIEM VI SINH VAT POC HAI

1.1. TINH HINH NGHIEN CUU CONG NGHE SINH HOC XU LY CAC CHAT THAI
QUOC PHONG PAC CHUNG

Khi néi dén chdt thai quéc phong dac ching la ngudi ta mudn néi dén céic
loai chit thai dic biét thudng chi dugc tao ra tir cic hoat dong quan su trong dé
cha yéu 1a tir trong hoat dong clia cic co s& san xudt quic phong, dadm bao ki
thuat va hau cdn quan 4di [1]. Trong cdc chat thai nay thudng chda cdc hod chit
c6 tinh doc hai va kha ning gay né chdy cao nhu cdc loai thudc néd (TNT, DNT,
NG, hecxogen), cdc chat goi nd (styphnat chi, phuminat thily ngén, azotua chi),
cdc thanh phan thudc phéng, cic loai hod chdt doc hai khéc sir dung trong cong
nghé xir Iy bé mit bdo quan vii khi, thiét bi k§ thuat,v.v...

Nhu vay theo dinh nghia cla chuong trinh moi trudng Lién hiép quéc
(UNEP) [2-4] thi cdc chit thai qudc phong deflc ching thuc chat cﬁngrlé cdc chat
thai nguy hai cén phai dugc quan tam va xir 1y.

C6 nhiéu céch phan loai cdc chat thai nguy hai va vi vay ciing ¢ nhiéu cach
phan loai c4c chat thii quéc phong dic chimg. C6 thé phén loai theo mitc dd nguy
hai, dac diém chét thai. Ciing c6 thé phan loai theo Cong udc qudc t& vé bio vé
moi trudng hodc theo T chic Y t€ the gidi (WHO) [2-4] dva vao doc tinh cla
céc chdt thai. Tuy nhién, theo ching t6i, dé dé ti€p can hon, cdn c6 thé phan loai
céc chat thai quoc phong dac chiing theo ngudn tao ra ching, thi du: chat thai cla
nganh CNQP, cla nganh dam bao k¥ thuat, cic chat thai ngénh Héu cin quan doi
va céc chdt thai tir cic hoat dong dic thit quan sy khéc.



' 1.1.1.1. Cdc cong nghé sdn xudt va chdt thdi doc hai ddc thi cong nghiép quéc
phong
Xét vé linh vuc cong nghé san xudt (titc 12 nguén phdt thai cic chat thai doc
hai) cdc co s& CNQP c6 thé phén thanh cic nhém chinh sau: nhém co khi luyén
kim, nhém co khi hod chdt va nhém cic xi nghiép hod chat.

a. Nhém co khi luyén kim (nhém 1)
Pay 13 nhém cdc nha mdy trong d6 cong nghé chi yéu la sén xuit co khi,

song trong qué trinh san xudt hdu hét cdc co s¢ déu c6 cdc day chuyén xir Iy mat
ngoai, ma, ch& tao dung cu, nhiét luyén; mot s& nha may con c¢6 phin xudng dic,
luyén kim, tao phoi. Chat thai gy 6 nhiém moi trudng & ddy chi yéu la céc loai
chat thai rdn, bui (bui than, cdt, kim loai), hoi khi doc CO, CO,, SO, tir 16 than
diic, nudc thai chita chit hoat dong bé mit dang nhii twong.

b. Nhém cg khi hod chdt (nhém 2)

Day 1a cdc co s§ sdn xudt ma ngoai cdc day chuyén san xuét co khi con ¢

lugng 1én cic day chuyén sdn xudt cdc mit hang hod chdt nhéi lip (thudc nd,
thudc méi nd, thudc den...).

c. Nhom cdc xi nghiép hod chdt (nhém 3)

- Day 12 cdc cd sd chll yéu gém cdc day chuyén cong nghé ché tao va gia cong
cdc loai thude phéng, thuse nd, cic loai axit.

Cac chét thai tir cdc x{ nghiép thudc nhém 2 va 3 thudng mang tinh ddc hai
cao nhu: khi, nudc thai, chat thai rin chita thanh phin thubc nd (TNT, NH,NO,,
hecxogen...), cdc thanh phén thudc phéng (nitroglyxerin (NG), nitroxenlulo (NC),
dinitrotoluen (DNT)), cdc dung moi (con, ete)... Pac biét nguy hiém 1a cic chat
thdi chia day chuyén san xuét thudc goi né (phuminat thily ngéan, azotua chi,
styphnat chi), ching vira ¢4 tinh nhay né cao vira ¢c6 chita cdc kim loai niang (Pb,
Hg) va cdc hop chat nitro thom rét doc hai v6i moi trudng. Ngoai ra con phai tinh
dén cic chat thai cia day chuyén ma c6 4p dung k¥ thuit ma xyanua, ma crom;
nudc thai cia cic day chuyén nhudm den vii khi c6 chita ham lugng cao NaNO,
va dac bi¢t 1 luong 16n nudc thai, khi thai chita TNT cia céc day chuyén thu hoi

thudc nd tir dan cdp 5, sdn xuit thuSc nd cong nghiép cho dén nay vin 13 nhing



chét thii c6 nguy co gdy 6 nhiém moi trudng & dién rong dic thi cho nganh
CNQP.

Ngoai 3 nhém x{ nghiép san xudt qu6c phong trén con c6 nhém xi nghiép
san xudt cdc mat hang khdc nhu cép dién, son nhua, cao su k§ thuat... Tuy nhién
xét vé phuong dién tic dong trong pham vi rong dén moi trudng thi cdc chat thai .
clia nhém céc xf nghiép niy khéng dang ké va nguy hiém bang cic chat thai cla

nhém céc xi nghiép hod chat va co khi hod chat.

1.1.1.2. Cdc céng nghé sdn xudt va chdt thdi nguy hai ddc thu nganh kv thudt
qudn doi
Nganh k¥ thuat cling c6 mot s3 cd 58 san xudt, day chuyén cong nghé tuong
tu nhy nganh CNQP trong d6 cé:
- Céc cOng nghé thudc nganh co khi luyén kim.

- Cdc cOng nghé sin xudt, gia cong, bao quan stra chita mang nét dac thi
cong nghé ho4 chat, trong dé ¢6 cong nghé x{t 1y thu héi thudc nd tir dan cdp 5,
cong nghé nhudm den vii khi, cong nghé x{ 1§ ma dién, cong nghé thir nghiém vii
khi, khi tai.

- Cong nghé xir 1y hiy dan cép 5. 7

Trong cic day chuyén cong nghé &éﬂ thi cﬁc chat th‘c{i tir cdc day chuyén
cong nghé ¢6 stt dung hoéd ch4t nhu nhudm den vii khi, ma dién, thu hdi thudc
nd... 13 tic ddng manh nh4t d&én moéi trudng, dic biét 13 t6i ngudn nudc thai.
1.1.1.3. Cdc cdng nghé sdn xudt va chdt thdi nguy hai ddic thia nganh hdu cdn

qudn doi -

Trong nganh hau cin cling c6 cdc co sd san xudt va day chuyén cong nghé

dic thu trong d6 ¢6 thé k& dén cic cong nghé sau:
- Cong ngh¢ san xudt hang quén luong (lvong kho, banh keo...)
- Cong nghé san xudt hang quan trang (may, dét nhudm...)
- Cong nghé ché tao, stra chita, gia cong co khi
- Cong nghé y duoc, cdc doanh nghiép, cac bénh vién, vién nghién citu
- Cong nghé bao quan xang diu
Nudc théi clia céc day chuyén cong nghé thudc nginh hau cdn thudng c6 dic

diém chung 14 c6 ham lugng BOD cao. Ngoai ra chling con chita mot s6 hod chat
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doc hai khac nhu cic loai axit, kiém, c4c loai thuSc nhudm, chit tdy trang, chdt
giat vdong thom, cdc hod chdt bio quan, dugc litu doc hai, xing dau md dac
chiing. Ngodi ra, cling nhu cdc bénh vién khéc trong ca nudc, cic bénh vién quén
doi ciing 14 nguén phat sinh nhiéu chat thai ddc hai d6i v6i mdi trudng.

Mic dit xét vé t6ng thé cdc chat thai clia nganh hau cin quan déi ciing 1a céc
ch4t thai do cdc hoat dong quan sy sinh ra nhung xét theo thanh phén va tinh chat
clia cic chat thai nay c6 thé thay ching it mang tinh dic thi qudc phong hon so
v6i cdc chat thai cha nginh CNQP va K§ thuat. Diéu ndy ciing dugc thé hién rd
trong thuc t& khi trién khai viéc x& Iy giam thi€u tic dong 6 nhiém moi trudng cla
cdc chat thai trong nganh hau cén chiing ta c6 nhiéu tai li¢u, nhiéu mo hinh cong
nghé dé tham khéo hon 1a d6i v4i chat thai nganh CNQP va K§ thuét. Chinh vi
vay trong dé€ tai nay chiing toi s€ tap trung nghién cttu chu y&u cic doi tugng la
chat thai dién hinh cla nganh CNQP va K§ thuat nhu: nudc thai chita thanh phin
thudc nd, thudc phéng cuia cdc co s& san xudt gia cong vat liéu nd, nude thai cla
cdc co sd san xuit thuSc phdng, nudc thai cla cic co sd san xudt thudc goi

nd,v.v...
1.1.2. Hién trang coug nghé xir It cic chit thaj dac thi quéc phong

1.1.2.1. Béc diém chung
Nhu trén da trinh bay hoat dong cha céc co s& qudc phong ciing 12 ngudn tao

ra cac chit thai c6 nguy co gay 6 nhiém moi truong. Chinh vi vay trong nhitng
nam qua viéc diéu tra khao sit, ddnh gi4 hién trang va dé xuit cdc gidi phdp gidm
thiéu 6 nhiém mot trudng & cdc co s& qudc phong luén duge coi 1a mot trong
nhitng nhiém vu BVMT hang ddu cha quan doi. Két qua thuc hién Du 4n "Diéu
tra khéo sat, ddnh gia hién trang moéi trudng va dé xudt cdc giai phdp BVMT déi
véi cdc don vi quan doi trong diém trén pham vi toan quéc” (1998 - 2001) do Cuc
KHCN-MT B¢ qudc phong chi tri thuc hién da cho ta thdy bic tranh téng thé va
tuong ddi ddy di vé hién trang 6 nhiém & cic don vi quan d6i trong diém. Trong
khuon khd d€ tai KC.04.10 ching toi ciing da ti€n hanh khio st bd sung vé& hién
trang moi trudng mot s& nha may qubc phong trong diém thudc nganh CNQP, K§
thuat va Hau cin. K&t qua diéu tra cho phép rit ra mot s6 nhin xét sau:
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- Cdc nha mdy qudc phong dac biét 13 cic co sd san xudt thudc nb, thudc
phéng ... déu cé nhitng vén dé moéi trudng nudc thai cin phai quan tam gidi quyét.

- Tinh theo lvu luong nudc thai chia cdc nha may qudc phong khong 16n, chi
& mifc vai chuc dén vai trim m*/ngdy nhung cdc chat thai 6 nhiém thi lai c6 tinh
nguy hiém va doc hai cao hon so v6i nudc thai cong nghiép cta cic co sd ngoai
quan doi.

- Trit mot s co & trong diém thi hdu hét cdc nha mdy qudc phong chi méi
trién khai duoc cdc gidi phdp xir Iy so b, chua xay dung dugc cdc hé thdng xit 1y
nudc thai hoan chinh va dong bo.

- Céc hé thong xit 1y da dugc xay dung déu hoat ddng dua trén su két hop
chu yéu gitta cong nghé hod hoc va vat 1y. Cic giai phdp cong nghé sinh hoc chra
tim dugc tng dung cé hiéu qua trong viéc xir 1§ cdc chét thai doc hai 13 thanh
phan thudc né, thudc phéng... ma chl yéu méi duge dp dung trong linh vire xir Iy
nudc thai sinh hoat, nudc thai bénh vién,...

Nhin chung gi4 thanh xtr 1§ cdc loai nudc thai dic thi quéc phong déu con &
mifc cao. Diéu nay c¢6 lién quan dén tinh phic tap va khé khan cta cdc gidi phdp
cong nghe khi phai xif Iy cdc d6i tugng [a cdc hgp chat nitro, nitro thom vira ¢6 .
tinh nd, tinh doc hai cao vira khé6 phan hiy bing tic nhan hod hoc va vi sinh. Du6i
day s gii thiéu tém tit két qua nghién citu xif 1y chat thai qudc phong, dién hinh
12 c4c chat thai chifa thanh phan thuSc phéng, thube nd (TNT, DNT, TNR, NG...)
bang cac giai phap cong nghé khic nhau.
1.1.2.2. Céng nghé st dung téc nhén hod hoc, dién hod

Dé phan hity TNT, DNT ciing nhu c4c hgp chét nitro thom khdc v6n 13 cic

hop chit c6 d6 bén hod hoc cao, khé tan trong nudc, ngudi ta thudng ding tic
nhén khir trong d6 c6 NaHSO, (15%). Phan ng nay xay ra & nhiét 46 87°C. Béng
phén Gng nay ¢4 thé chuyén TNT thanh cdc hgp chét tan hoan toan, khong nhay
cam, it doc hon so véi chdt ban ddu. Tuy nhién thuc nghiém cho thdy gidi phdp
nay khong triét d€ boi nude thai sau xit 1y vin con c6 miu va tic nhan gay doc 12
2,4-Dinitrotoluen.
bé xir 1y cdc chat thdi quéc phong dic chiing c¢6 thé st dung cic tic nhan
oxy hod nhu ozon, clo. D€ phan hity TNR c6 thé sl dung tic nhan oxy hod 1a clo.
12



Giai phdp dung hypoclorit dé phan hiy TNR di dugc dé cap dén trong tai lidu
[5]. D€ xir 1§ nudc thai nhudom den, nuce théi chita chat O ¢6 chida ham lugng cao
NaNO, ciing c6 thé sit dung clo, ozon dé chuyén nitrit thanh nitrat 1a chat it doc
hon [6]. P& phan hity TNT va cac hgp chét nitro, nitro thom khéic (DNT, TNR,
NG) 14 thanh phan thuSc phéng, thuéc nd cdn ¢6 thé ding phwong phép dién phan
(7,8,9,10]. T4c gid cong trinh [9] d4 ching minh bang thuc nghiém ring bing
phuong phdp dién phan trén dién cuc rin (kim loai hodc graphit) trong di€u kién
c6 mang ngin c6 thé phan hity cic hop chat doc hai trén dén cdc sin phdm khong
doc véi moi trudng. K&t luan nay di duge xdc nhan bing két qua ghi phé séc ky -
khai phd. Da xay dung duge quy trinh cong ngh¢ 4p dung phuong phép dién phan
d€ xir 1y nudc théi chita TNT, DNT, TNR, NG... va trién khai tai co s& dudi dang
pilot (cong sudt 7 - 10 m’/ngay). Kha ning sir dung ozon va cdc chit oxy hod dé
phan htty cdc hop chat nitro thom ké trén ciing da dugc dé cap dén trong céc cong
trinh [11,12], tuy nhién phuong 4n c6ng nghiép dé€ ap dung cong nghé trén cho
dén nay vin chua dugc thiét 14p.
1.1.2.3. Cong nghé sit dung ning luong UV

TNT ciing nhu céc hop chat nitro thom, khéc c6 thé bi phan hily, chuyén
thanh cic san phdm nhu CO,, HNO,, H,0 dudi tic dung cla nang lugngUV.
Phuong phdp nay thudng duogc thuc hién két hgp véi cic tidc nhin oxy hod khac

nhu ozon, ozon cling vdi than hoat tinh hodc H,0,. Tic gia cOng trinh [13] d3
nghién ctru lya chon duge di€u kién t6i wu dé thue hién phin dng phan hiy TNT
bang ning luong UV vdi sy tham gia cta chat xdc tac 12 H,0,. Tuy nhién cic giai
phép cong nghé c6 trién vong ap dung & quy mo cong nghiép theo hudng sit dung
nang luong UV cho dén nay vin con chua dugce thiét 1ap.

1.1.2.4. Cong nghé st dung chdt hdp phu (than hoat tinh)
Than hoat tinh dvgc sir dung rong rai dé xir Iy nude thai bi 6 nhiém cdc chat

hitu co, chdt mang mau. Than hoat tinh ciing di dugc st dung dé tich TNT khoi
nudc thai cla cdc cd sO slra chita dan, san xudt thuéc nd cong nghiép [14,15].
Cong nghé xir 1y nudc thi chta TNT, DNT va cdc thanh phan thuée nd, thude
phéng nay c6é nhiéu vu diém vi ¢6 thé loai bd tuong d6i triet dé luong TNT c6
trong nudc thai dong thdi d€ trién khai & quy mo cong nghiép [6]. Phuong phdp
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hdp phu st dung than hoat tinh ciing da dugc kién nghi d¢ xir 1§ nudc thai dét
nhudm, nudc thai nhiém dau md dac chung.

& nude ta da c6 mot s6 co s§ cong nghiép quic phong trién khai dp dung
cong nghé ndy [1]. Tuy nhién cong nghé nay cdn c6 han ché vi gid thanh xir 1y
con cao. Ngodi ra thuc 1€ da cho thdy dé dat hiéu qua cao trong viéc X 1§ nudce
thai chifa thanh phan thudc nd thudc phéng cdn thiét phai 4p dung cong nghé tng
hop. Chinh vi vay céc giai phdp hod 1y thudng dugc thuc hién két hop véi viec bé
sung céc giai phap sinh hoc. Cic gidi phdp nay hién dang dugc sit dung rit rong
rai trong cong nghé xur Iy moi trudng.

Pac diém va hién trang nghién citu tng dung cong nghé sinh hoc trong xit 1y
cdc chét thai quéc phong dac chiing sé duge trinh bay trong dé muc riéng dudi
day.

1.1.3. Tinh_hinh nghién citu céng nghé sinh hoc xtt 1¥ cdc chit thii qudc

phong dic chiing 13 thanh phin thude nd, thuéc phéng

1.1.3.1. Nghién citu khd ndng phdn hdy cdc hop chdt nitro vong thom la thanh
phén thudc nd, thudc phiéng ciia vi sinh vit
‘Su phan huy vd chuyén hod TNT bing VSV di dugc nhiéu tdc gid nudc .

ngoai nghién citu: Theo Osmon J.L va cong su [16], mot s6 vi khudn da duge thira

nhén 12 ¢6 kha ning chuyén hod TNT trong moi trudng cé bd sung thém glucoza,
dic biét chung Pseudomonas sp. ¢6 thé phat trién dugc trén méi truding ¢6 TNT 1a
ngudn hitu co duy nhit.

Mot trong nhitng VSV dugc nhiéu tic giad quan tam khi nghién citu vé sinh
phéan huy TNT 12 vi nim.

Nam 1973, Klausmier va cong su d4 nghién citu anh hudng ciia TNT dén sy
phét trién cla 24 ching dai dién clia 9 gi6ng ndm trong moi trudng chita glucoza
[17].

Frederick W. Parrish [18] da nghién cttu kha ning chuyén hod TNT hoic
2,4 DNT ciia 190 ching dai dién chia 98 gidng vi ndm, theo d6, kha ning chuyén
hod TNT cua cdc vi ndm 12 rat 16n (183/190 ching thir nghiém) trong khi kha
ning chuyén hod dugec DNT 1a rét nhé (5/190 chiing thit nghiém).
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NG bing cic chling trén da dugc xem xét trong {31,32]. 3 didu kién trong nudc
chura c6 nghién citu ndo dugc cong bs vé vin dé nay.

D4 c6 nhiu nghién citu dugc cong bd v€ sit dung vi sinh vat dé khir NO,,
' NO,". Cic nghién citu v& cong nghé sinh hoc sit dung vi sinh vat d€ xit 1§ nuéc
thai cong nghé ma co s& san xuét chdt O, T, nudc thadi nhuém den trong d6 cé
chita ham lugng cao NO,7, NO,™ hau nhu chwa duge cdng bo.

1.1.3.2. Tinh hinh_nghién citu cong nghé xu Iy moi trugng bi 6 nhiém thudc

phéng, thuéc né bing phuong phdp sinh hoc

a. X Iy ddt 6 nhiém thudc né
Trén thé€ gidi hién c6 6 dang xit 1§ sinh hoc cho d4t, nudc bi nhiém thudc

phéng thu6c né: xit 1§ sinh hoc pha nuéc, G compost, cinh déng loc, quang phan
huy, xit 1§ pha rén bing ndm muc tring va xir 1y sinh hoc tai ché.

* U compost

Tir ndm 1982, phuong phap nay dd dugc nghién cifu va cho dén nay da dugce
gidi thiéu dé phan huy TNT, RDX, HMX, DNT, tetryl va nitro cellulose trong dit
va biin can. Diém thuan l¢i cha phuong phdp nay 13 tao ra mot san pham khong
doc d6i véi he thyuc vat ; sau khi d3 dat duge do sach, vat liéu 4 c6 thé tai sit dung
tai ché. Mot diém thuan lgi khdc nita 14 & compost ¢6 hiéu qua cho mot loat céc
chit thai, tuy nhién, gid thanh bi han ch& vi néng d6 cdc VSV bén xi trong dit va
ham lugng sin c6 trong d4t cha cic chdt duge b sung. Tuy nhién, G compost
thudng doi hoi thoi gian xit 1§ dai d6i v6i mot s chat thai va c6 kha ning chat
khong phit hop véi G compost s€ cho cdc san pham thit c&p doc hai. |

¢ Ddt canh tdc

Theo phuong phdp ndy dat duge dao x6i, dap thanh nhitng méanh nho, dinh
ky trdn v6i chdt dinh dudng, tao 4m va b6 sung vi khuén.

¢ Quang phdn huy

La qué trinh trong d6 st dung mot s loai thuc vat ¢é kha ning phan huy
nhung khong hap thu chat nd. Qué trinh dugc thuc hién trong nhimg ving ddm
14y tu nhién hodc nhan tao. Phuong phép nay cho gi thanh ha.
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¢ Xit Iy bang ndm muc trang

N&m muc tring, Phanerochaete chryosporium da dugc nghién cifu mot céch
rong rdi hon c4 so véi céc loai ndm khédc trong phan hity dét 6 nhiém thudc nd.
Trong phong thi nghiém, vdi viéc nudi cdy thudn chiing, hiéu qua phan huy thudc
phéng, thudc nd cha loai ndm nay dugc dénh gia t6t. Song khi dp dung ngoai hién
trudng bi anh hudng bdi: sy canh tranh clia cdc vi khuin tr nhién, sy dc ché clia
ndng d6 chat 6 nhiém (hé sgi ndm mén cdm v6i chat 6 nhiém) va su hap phu hoi
hoc (mot s6 nghién cu da chi ra ring sy bién m4t cha TNT trong cdc nghién ciu
vé ndm muc tréng c6 thé do sy hdp thu TNT vao trong ndm va céc vat lieu bd
sung vao d4t). Trong cdc ki€m tra co ban vé cic phitc he 12 hén hop clia ndm va vi
khudn, sy phan huy TNT déu dugc quy cho cac qudn thé vi khudn bén dja.

¢ Xit Iy sinh hoc tai ché

Giai phdp ndy dugc thuc hién bing viéc ting cudng trao déi chdt véi su b
sung ngudn dinh dudng, nhitng cdi khong tu sinh ra trong méi trudng tu nhién tai
noi xt Iy nhu: 16i ng6d, rom. Phuong phép nay it t6n kém song khé kiém tra hiéu
qua ca trong va sau khi xir 1y.

b. Xit Iy nwoc 6 nhiém thuoc phong, thudc nd

Hién nay, trén thé gidi ngudi ta da nghién ctu nhiéu phuong phdp sinh phan
huy ki khi dé xir 1§ nudc thai 6 nhiém thuSc phéng, thuée né trong dé6 phuong
phap ding bin ao dd dugc cong nhan vi 4p dung. Theo nhiéu két qua nghién ciu,
khodng hod TNT duéi di€u kién ki khi x4y ra kh4 triét dé, song ddu tur thigt bi khd
d4t vi vay néu bi 6 nhiém rong, néng do 6 nhiém trung binh, phuong phép nay
khé dp dung [33].

Mot huéng dang duge quan tam 13 nghién citu sinh phan hity hi€u khi nuée
bi 6 nhiém thudc phéng, thudc nd & nong do thdp, dién rong, v6i hy vong tim ra
duogc cong nghé xir I¥ ma gi4 thanh c6 thé chdp nhan. Han ché€ cla phuong phép
nay la tao ra nhitng cdc nhimg sin phdm trung gian, c6 nhiing chat gay doc. Vi
véy, viéc két hop nhiéu loai VSV hoic nhiéu phuong phép sinh phan huy trong xit
1y s&€ cho nhiing két qua kha quan. Cho dén nay, céc nghién cifu theo huéng nay

vén con 1€ & va chua c6 cong nghé hoan chinh nio duge cong bo.
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c. Cong nghé si dung thuc vdt bdc cao

Di c6 mot s6 cong bd vé viec sir dung thuc vat can va thity sinh bac cao d€
loai b cdc chdt doc trong d6 c6 cécloai thuSc nd. Thi du thyc vat thiy sinh
Myriophyllum aquaticum c6 kha nang h&p thu TNT va cdc sin phdm chuyén ho4
ctia né. Cay duong lai ciing 6 kha nang hép thu céc loai thuSc nd khi tréng thiy
sinh hodc méi trudng kiéu cdy mo. Mot s6 loai thuc vat khdc cé kha nang hédp thy
thudc né tir dat nhur ¢b linh lang, cb mat, cdy diu tring, lia my, c6 chan ngdng.
Loai ¢ c6 tén Johnson c6 kha nang thu nhin 99% TNT tir dat. Céc loai thuc vat
ban dia va mot s6 thuc vat nong nghiép c6 kha nang hdp thu manh HMX tir dat 6
nhiém. Cay bach dan, duong va liéu déu c6 kha nang hdp thu peclorat 12 mot
thanh phdn cfia thusc né va nhién liéu tén Ita. Mot 6 loai thuc vat nhu Rheum
Polmatum, Saponazia officinalis ... c6 th€ phan hity cdc thuSe né nhu TNT, NG,
PENT t6i san phdm khong doc [34,35).

Tuy nhién day chi 1a nhitng két qua nghién ctru c6 tinh chdt tham do. Hién
nay ciing chua c6 céc cong b lién quan dén cdc quy trinh cu thé xir 1y dat va
nude bi 6 nhiém céc chat né bing thuc vat bac cao. O Viét Nam chua c6 d8 tai va
cobng trinh nghién citu nao d€ cap dén vin dé nay.

1.1. 4. Pac diém cong nghé sinh hoc xit 1y cdc chat thii quoc phong khic

Nhu phin 1.1.1. di trinh bay ngoai cdc chat thai chia cic thanh phin thudc

nd, thuSc phéng cdc co s& sén xudt quéc phong, ddm bido k§ thuat vi hau cdn

quan doi con 12 ngudn sinh ra mot s& loai chat thai khdc nhw: nudc thai c6 ham
lwong BOD cao, nudc thai chita ddu md& dic chiing, nudc thai nhudm den ¢6 ham
Iugng cao NaNO,, NaNO,, nudc thai chita thudc nhudm,v.v... Nudc thdi ¢é6 ham
lrong BOD cao (trong d6 c6 nudc thai ctia co s& quan luong nganh hiu cédn)
thudng duge xir 1y rat hiéu qua bing phuong phdp sinh hoc phén hiy ky khi hodc
hi€u khi hoac k&t hgp ca hai phuong phédp. Phy thudc vao diéu kién lam thoéng,
cong trinh xir 1§ ¢6 thé chia 1am 2 dang: xir 1§ tu nhién (sir dung déng rudng
thodng, hé sinh hoc, muong twdi tiéu...) va xit Iy trong diéu kién nhan tao (st
dung b€ sinh hoc nho giot, loai bé aerotank, dia loc sinh hoc...).
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Nhin chung céc tii liéu vé cong nghé sinh hoc xt Iy nuéc thdi ¢6 chifa ham
lugng cao céc chét hitu co d3 duge cong bS khd nhiéu va & Viét Nam da c6 nhiéu
cong trinh dugc trién khai dé xir Iy nudc thai bénh vién, nudc thai cdc co s§ nganh
cong nghiép thuc phdm, thity sdn, chan nuoi... Trong quan d¢i cong ngh¢ sinh hoc
d3 dugc trién khai trong xt 1y nudc thai clia nhiéu quan y vién. Tuy nhién cdc giai
phép cong nghé sinh hoc xir 1§ nude thai chira BOD cao cua cédc cd sd sin xudt
hang quan luong, quan trang chua duogc chid ¥ nghién ciu.

P& xit Iy nudc thai dét nhudm, mot loai chat thai thudc loai khé xir 1y thudng
phai diing céng nghé téng hop bao gém cdc bude: xir Iy so bd, xir 1y hod 1y, xi 1y
sinh hoc vio hau xit 1y. Xt 1y hod 1 chi y&u la d€ loai mau bing cach sit dung
ch4t tao keo va dong tu hodc chat hdp phu. Xir 1y sinh hoc (cho dén nhimg ném 90
chl yé€u 1a k¥ thuat hi€u khi) 1 nhdm muc dich phan hiy cic hop chit hitu co va
mot phin thuSc nhudm bing cdc k¥ thuat khdc nhau: bin hoat tinh, phan hiy sinh
hoc dém c6 dinh, loc sinh hoc hodc dém bim ky khi dong chay ngugc UASB...
Hau xir 1§ dugc dp dung trong mot s§ trudng hgp dic biét can ap dung k¥ thuat
cham ozon d&€ oxy hod mot s6 loai thu6c nhudm khé bi phan hily sinh hoc truée
khi thi ra mai truong.

Giai phdp sinh hoc thudng duge dp dung trong cong nghé xit 1y nudc thai dét
nhudém tir tru6c dén nay 1a k§ thuét hi€u khi hoac két hop & nhiét d6 thip. Trong
thdi gian qua ngudi ta da bat ddu di sau nghién citu st dung k¥ thuat ky khi trong
d6 ¢6 k¥ thuat ky khi hi€u nhiét két hop FBR. Pay 1a phuong phap c6 nhiéu trién
vong vi ¢6 thé 4p dung véi loai nudc thii c6 nhiét dd cao, cé thé van hanh véi tii
cao, thdi gian luu thity luc ngén, khéi tich thiét bi nhéd hon va tinh én dinh cia he
théng xir 1y cao. Tuy nhién cho dén nay con chua dugc 4p dung & céc co s& qubc
phong.

Ngoai 2 loai nudc thai ké trén nuéce thai clia co s& nhudm den vii khi cha
nganh Ky thuét cling 1a loai nudc thai khé xtr I§. Nudc thai nhuém den thudng
chia cic kim loai nang va lugng 16n NaNOQ,, NaNO,, axit hoac kiém. Tuong tu
nudc thai clia co s& phuc héi nhién liéu tén Ira 1ong ciing ¢6 ham lugng cao

NaNQO,, NaNO, va ngoai ra con c6 mot s chdt hitu co doc hai (nhu chat I,
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trietylamin, xylidin). V& nguyeén tic t4t ca cdc chit 6 nhiém nay déu cé thé xir 1y
bing phuong phap vi sinh két hop ky khi va hiu khi hodc bing cong nghé téng
hop hod 1 - sinh hoc. Tuy nhién c6 thé néi cho dén giai doan trudc khi thiét 1ap
dé tai nay hdu nhu chua c6 ti liéu ndo dugc cong bd vé viéc nghién cifu tng dung
cdc giai phdp cong nghé sinh hoc hodc sinh hoc két hop dé xir 1y cdc loai nudc
thi nay. _

Ngoai cdc loai chét thai dd néu trén moét loai chat thai khéc ciing con it duge
quan tam nghién ctu d6 1 nudc thai bi nhiém ddu md dac ching tir céc co sd slra
chita vii khi, xe mdy, cic kho xing ddu... clia nganh K§ thuat va Hau cdn quén
doi. D& xtt 1y loai nudc thai ndy khong thé chi sif dung giai phép sinh hoc ma phai
4p dung cong nghé téng hop. Can phdi c6 cic phuong phdp cu hoc hoic hod 1y dé
tich ddu ndi trudc khi st dung phuong phdp sinh hoc. Sy phan hity dang d4u tan
thudng duge thyc hién qua cdc cong doan phan hiy ky khi va hiéu khi. Nhin
chung & nuc ta su phét trién cong nghé xir Iy loai nude thai 6 nhiém ddu, md con
gap nhiéu khé khan va cho dén nay hiu nhu chua ¢6 mot cong trinh xir 1§ nuée

thai bi nhifm ddu m& dic ching ndo dugce trién khai tai cdc cd s& quéc phong.

1.2. TINH HINH NGHIEN CUU VE PHUONG PHAP PHAT HIEN VA PHONG
CHONG SU O NHIEM VI SINH VAT bOC HAI

1.2.1. Tinh hinh nghién citu vé cic phuong phap phit hién vi sinh vat déc hai

Vi sinh vat doc hai (VSVDH) 12 khdi niém d€ chi cdc loai vi khudn, vi rit, vi
tring... ¢6 kha ning gay bénh cho ngudi va dong, thuc vit. Trong lich st ton tai
cla minh loai ngudi dd ching kién nhiéu su ¢d dich bénh trong d6 cé cic dich

than, ta, dich hach, thuong han... do VSVDH gay ra v§i nhitng hau qué hét sic
nghiém trong. Do c6 kha nang gay bénh va mic tt vong cao cho nén VSVDH di
dugc stir dung rdt sém dudi dang vii khi sinh hoc. Ngay nay vii khi sinh hoc vin
dang dugc nhiéu nudc va cic t8 chifc khiing bd ti€p tuc nghién cttu phit trién va
di€u d6 da tao ra nhiing nguy co méi de doa nhan loai.

Chinh vi vay viéc nghién citu, ho3n thién cdc k¥ thuét phit hién nhanh su 6
nhiém VSVDH trong moi trudng luon 13 mot vdn dé mang tinh thdi sy va cép
thiét.
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Trong lich si nghién ciu sinh hoc ¢6 rdt nhidu cdc phuong phép khdc nhau
dd dugc dua ra d€ x4c dinh vi khudn doc hai hoac tic nhén sinh hoc khic. Tuy
nhién méi phwong phép déu 6 nhitng wu, nhuge diém riéng va phét hién dugc vi
khuén & nhitng mic do khic nhau. D6i v6i méi loai vi khudn hodc tic nhan sinh
hoc d€ xdc dinh cé thé sir dung phuong phdp chung hay phuong phép riéng dac
trung cho lodi vi khuédn d6.

e Phuong phép nhudm tiéu ban: Diing cdc phuong phdp va thuéc nhuom khéc
nhau dé xic dinh vi khudn

e Phuong phédp nudi cdy va dinh loat
e Phuong phép dung thuc khuén thé Gamma

e Phuong phép xét nghiém cla Widal: 1a phuong phép c6 dién nhét, dugc
mot s6 nudc wa chudng st dung vao thé ky truGe. Pay 1a phuong phdp thir nghiém
tho dimg d€ phat hién khing thé c6 khing nguyén ngung két v6i t€ bao vi khudn
trong 6ng nghiém nhung ngay nay ngudi ta dd chimg minh phuong phip nay
khong cé 406 tin cay cao dic biét khi st dung dé phét hién bénh nhan trong viing
bi bénh. Nam 2000, Chart H va cong su di dua ra két luan chi nén sir dung
phuong phdp Widal d6i v6i khdng nguyén O va khang nguyén H, khong nén sir
dung cho khdng nguyén Vi [36]

e Phan (ng ngung két hong cdu thu dong (IHA): Trong cic phan ing huyét
thanh c6 hong ciu, hong cdu déng vai trd 12 vat mang thu dong khdng nguyén va
khéng thé, tdc héng cdu c¢6 kha ning hdp phu tich cuc 1én bé mit clia né nhimg
hogp chét hod hoc khic, nhu cdc protein lipopolysaccarid (LPS). Viéc gin 1én hong
cdu cdc khing nguyén hodc khéng thé cia vi khudn khic nhau va viéc sir dung
ching trong nghién ctu huyét thanh hoc dé€ phdt hién khéng thé hoic khing
nguyén dac hiéu goi 13 phan ing ngung két héng ciu thu dong. WHO da tiéu
chdn hos phén ing nay va khuyén cdo nén ding dé chén dodn bénh & ngudi, dé
nghién ctu huyét thanh dich té hoc va dich hach & dong vat [37,38].

e Phan tng ngung két hat Latex (Latex Agglutination test): Suzuki va cong
su da gén khiang nguyén F1 trén cdc hat latex polystyrene. Phin tng nay vé do
nhay va do dic hi¢u twong dwong véi phan dng ngung két hong cdu va cé nhitng
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vu diém 12 khdng nguyén gén trén hat bén vilng dugc it nhét 14 12 thdng va cich
san xuit ciing d& hon so v6i héng cdu ciru [39].

e K§ thuat mién dich huynh quang: C6 thé chidn dodn nhanh bing phuong
phdp huynh quang truc ti€p véi khing thé khing F1 dugc gin fluorescein
isothiocyanat. Phuong phép nay doi hoi phéi c6 kinh hién vi huynh quang. Tinh
dac hiéu clia phuong phdp nay cao. Nguyén tic la diing khéng thé F1 gén véi chat
phit quang, tao thanh phitc hop dung dé phat hién khdng nguyén F1 cila vi khudn
[37].

e Ky thuat ELISA (Enzyme-Linked Immunosorbent Assay): Phén tdng
ELISA c6 d6 nhay cao va dic biét c6 thé phat hién duoc 16p khing thé IgA, IgM
nén cé thé phat hién dugc bénh sém ddm bao diéu tri bénh kip thdi, vi khang thé
IgM, IgA xuét hién sém trong dép ing mién dich so véi cdc 16p khing th€ khic.
Phan dng ELISA véi khing nguyén LPS dugc dp dung v6i nhiéu loai vi khudn
[38,40,41,42,43].

e K§ thuat PCR

Phuong phap PCR (Polymeraza Chain Reaction) do Karl Mullis va cong su
. phat minh nim 1985. Thuc chat day 14 mot phuong phép tao dong in vitro, khong
cdn s hién dién cia t&€ bio. Do ¢ nhilmg vu diém tuyét d6i trong nghién ctu sinh
hoc phan tir, k§ thuat PCR dugc nhanh chéng dp dung rong rdi d€ chén dodn
(diagnosis), gidm dinh (identification) cdc bénh vé vi khuén, virus, cdc bénh ky
sinh trung v&i két qua rit chinh xéc. Mat khéc, sy phén tich thanh phin va trat o
nucleotit trén phan tt ADN trong hé gen con c¢6 gid tri rat 16n trong phan loai
(taxonomy), nghién ctru pha hé (phylogenetic analysis) va lich st ti€n hod quin
thé (evolutionary history) cdc loai sinh vat.

@ Viet Nam, dé chin dodn vi sinh vit doc hai gay bénh tir trudc dén nay chi
yéu st dung cdc phuong phdp truyén théng thudng c6 té¢ do phan tich cham. Ky
thuat PCR gin nhir méi chi duge trién khai nghién ctru mot cdch hé théng tix khi
thiét 1ap dé tai nay.

22



1.2.2. Tinh hinh nghién citu phét trién cdc thiét bi trinh sit phat hién nhanh
tac nhan sinh hoc

Dé€ phét hién c4c tic nhan sinh hoc (khdi niém chung bao gom ca cc vi sinh
vat doc hai) cdc nha khoa hoc trong nhimg ndm qua da c6 nhi€u thanh cong trong
viéc ché tao cdc phuong tién trinh st phat hién ching. Viéc nghién ciu ch€ tao
céc phuong tién ndy phit trién theo 2 hudng: |

- Huéng thit nhit: ch€ tao cic sensor sinh hoc, vi sensor quang hoc ghi nhén
tac nhan sinh hoc bing cich skt dung céc khdng thé hodc chat nhan trén bé mat
soOi quang.

- Huéng thy hai: ing dung cdc phwong phdp hod Iy hién dz_t_i, nghién ctru cic
laser hdng ngoai dé ché tao cdc thiét bi trinh s4t phét hién tic nhan .nﬁy.

Sau day s& gi6i thiéu vé dic diém chinh cta moét sG thi€t bi phat hién nhanh
tic nhan sinh hoc hién dang c6 trong trang bi cla quan déi 1 s6 nudc.
1.2.2.1. Cdc phiéu thit phdt hién nhanh (SMART) [44]

Phi€u thit SMART (M¥) 1a thi€t bi hoan chinh, c6 thé thuc hién phan img so
mau, loc mién dich pha rén, dugc thiét k& sir dung két hgp ranh gidi pha long.

Phi€u thit c6 thé phat hién dugc hai loai tdc nhan smh hoc:

+ Xdc dinh vi khudn dang bio tlr noi sinh.

+ X4c dinh cdc chét doc protein hodc vi khudn chita khing nguyén hoa tan.

Nguyén 1y hoat dong cia SMART la dua trén su tip trung cla cic phéan tir
keo vang dé phan tich kha niang mién dich 4nh hudng t6i do nhay va st chon loc
ctia vat liéu sinh hoc. Céc khdng thé dic trung cla tdc nhan sinh hoc dugc két hop
véi cdc phan tir keo vang. Khi d6 trén bé mat chat rdn, cdc phdn tlr ndy c6 thé
quan s4t bing mét thudng. Sy c6 mat hoic khong c6 mat cdc khdng nguyén cia vi
khudn dugc xdc dinh bing phuong phdp so mau. Pi€m chfm d4 nho hinh thanh
trén phiéu thir dugc ddi chidu v6i bang so mau.

Phi€u thir ndy do hing chuin dodn Horizon (M§) sdn xudt, trang bi cho
ngudi linh trong chién dich Bdo tip Sa mac nam 1991 & ving Vinh, ding d€ phat
hién truc khudn anthrax va doc 6 Botulium.
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1.2.2.2, Detector sinh - hod (M%) [3] [44]
Cic detector sinh hod do My ché tao c6 thé ty dong 14y mau, phat hién va

phan tich midc d6 nguy hiém v& héa hoc va sinh hoc trong khong khi va trén bé
mat vat nhiém. Ciing v6i viéc phat tin hi¢u bio dong nhanh (am thanh hodc anh
s4ng), cic detector sinh - hod con cho biét loai tic nhan va néng d¢ clia ching.
T4t cA nhimg dit kién niy dugc chuyén vé hé théng thong tin dé béo dong kip
thoi.

Detector sinh hod bao gém: b phan 1dy méu, xir 1y miu, bd phan cam bién
va thiét bi xir 1y tin hiéu. He th6ng nay gon, nhe, dé mang vic, trong lugng 4,5kg.
Ba giai phdp k¥ thuét dién tir tién ti€n duge 4p dung cho detector sinh - hod 1la:
6ng din séng quang soi, sensor silic didu bién 4nh sdng, detector dién hod ti€u
hinh.

Cic detector sinh héa ¢6 thé phat hién cdc tdc nhan héa hoc va tic nhan sinh
hoc gay bénh.
1.2.2.3. Detector sinh hoc - BD (M7) [3] [44]

BD dugc sir dung d€ ti€n hanh xét nghiém tw dong mién dich cdc miu dung
dich nham phdt hién va xdc dinh céc tdc nhan sinh hoc gay bénh. Khi ddu hi¢u
ngﬁy hiém di dugc xéc dinh BD phat ra tin hiéu-ﬁm thanh va anh sing. BD st
dung sensor diu bién dnh sing (LAPS).

+ Cong nghé LAPS tao cho BD tinh linh dong d€ x4c dinh cing mot lic 8
TNSH bao gém ca vi khudn, vi rit va toxin trong 15 phit.

+ Miu dung dich ¢6 TNSH bi thu hit bdi cdc khdng thé dac trung va duge

phét hién nhd sensor silic diéu bién 4nh séng.

1.2.2.4. Mdy phdt hién tdc nhdn sinh hoc ACP (Nga) [45]
- Nguyén 1y lam viéc cia mdy 1a dua vao su ghi lai thong lugng 4nh sdng

xudt hién khi xay ra phéan tng hda hoc cia TNSH véi dung dich thudc thir.

- Nh¢ bd nhan quang dién ®3Y-84, tin hiéu 4nh sdng duge chuyén thanh tin
hi¢u dién. Khi ndng d0 TNSH dat giad tri ngudng, thiét bi quang di¢n tir cta bod
cdm bi€n 1am viéc, mdy phdt ra tin hiéu bdo dong nguy hiém (am thanh va 4nh
sdng), khi d6 mady tr dong chuyén sang ché d6 14y méiu.
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Quan d6i ta hién nay c6 trong trang bi chil y&u la thiét bi kiu ACP. Trong
thdi gian qua dd c6 mot s6 nghién citu bude ddu vé 1 sd loai thudc thir ding dé
phét hién tic nhéan sinh hoc, con cdc két qua nghién citu vé cong nghé ché tao céc

thiét bi phat hién tdc nhan sinh hoc hau nhu chua dugc cong bo.

1.2.3. Tinh hinh nghién cttu cic phuong phip khir tring, tiv ué

Cuoi thé ky 19, Semmelwei va Louis Pasteur dua ra nhitng khéi niém co ban
ddu tién vé& khir tring, tdy ué€ va xay dung phuong phdp khir tring moi trudng con
Surgeons dua ra phuong phdp khir tring trong bénh vién chit yé€u la khit tring vi
sinh vat trong budng bénh, sin nha, tudng, ngodi da bénh nhéan bang cdc chét sat
trimg hodc xa phong .

Nam 1880, khir tring bang phuong phdp dun s6i da dugce gidi thiéu dp dung
cho khir tring d6 vai ... Nam 1886 Ernst Von Bergmann gidi thi¢u phuong phdp
khir tring bang hoi nudc va chi ra ring duéi di€u kién 4p sudt méi c6 kha ning
diét vi khudn dang sinh bao tit. |

Phuong phép x6ng hoi ho chét diét con tring di dugc thuc hién rt sém tir
d4u thé ky 20. Nam 1940, Ethylene Oxide dugc cong nhén 13 chat diét khudn phd
bién st dung trong khir tring bénh vién va nha mdy. Hiéu qua cla cic chét an
mon nhu axit cacbonic di dugc sir dung phd bién vi kha ning han ch€ cha
clorua thily ngén duge thay thé bing cic chat hod hoc khdc. Nam 1963, hoa chat
c6 tén Glutaraldehyte dugc gidi thiéu, day 1a chat hod hoc dau tién dugc co quan
bdo v& moi trudng cho phép dp dung trong khir triing.

Phuong phdp khir tring hién nay thuong dugc dp dung k€ ca & Viét Nam chii
yé€u la phuong phép vat 1y hodc hod hoc.

1. Phuong phdp vdt 1y:

Céc tdc nhéan vat 1y thudng dugc sir dung dé khir tring 1a: hoi nudc duéi didu
kién 4p sudt ( Autoclave); nhiét kho (Sdy kho & nhiét do cao); séng cuc ngén ( Ld
vi s6ng) va bifc xa ion hod (tia tir ngoai).

2. Phuong phdp hod hoc:

Céc tic nhén hod hoc thudng dugc st dung dé khir tring, tdy u€ 1a: khi
Ethylene Oxide, hoi Formaldehyde vapor, hoi Hydrogene peroxide, khi Ozone,
dung dich Glutaraldehyde, dung dich peracetic va cdc hod cht sinh clo hoat.
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Viéc lva chon phuong phép va chit khir tring phu thudc vao d6i twgng vi
sinh vat gy 6 nhiém, thoi gian ti€p xidc véi chat khir tring va phu thugc vao tinh
chit clia moi trudng. Mdi phuong phdp khit tring, tdy u€ c6 nhimg uu di€m va
nhuoc diém riéng, tuy nhién cho dén nay véin chua cé cic qui trinh thdng nhét va
én dinh thanh chun théc chung dé c6 thé 4p dung & moi noi, moi lic vi c6 rét
nhiéu yé&u t6 4nh hudng hiéu qua cha khir tring tdy ué nhu: s lugng vi khudn
stt dung trong thit nghiém, nhiét do, 46 4m, pH, tdc do gi6 ... 1a cdc yéu t6 quyét
dinh t6i kha nang bét hoat vi sinh vét doc hai trong moi trudng. Ngoai ra khi khir
tring bing céc chit hod hoc thi méi loai hod chét tic dong theo co ché khéc nhau,
do d6 di v6i mbi loai moéi trudng cdn can nhic vé liéu lugng, thoi gian kha ning
tén lwu clia hod chit trong mo6i trudng song cé thé anh hudng tdi sic khoé
con ngudi 1au dai. Trong s6 cic vi sinh vat doc hai 1a d6i tugng nghién ciu cia dé
tai thi vi khuin than 13 d6i tuong cén dugc tap trung nghién citu xit 1y trude tién.

1.2.4. Tinh hinh nghién citu vé phuong tién bao vé ¢4 nhan phong chéng vi
sinh vat déc hai '

Mot trong cdc phuong tién phd bién ding d€ ngan cén, phdng ngira, han ché
tdc dong chia cc vii khi hod hoc néi chung va vii khi sinh hoc néi riéng 1a céc loai
quan 4o phong da va mat na phong doc.

Trén thé gidi da c6 nhiéu loai quan 4o phong da va mat na phong doc quén
su trang bi cho bo d6i dugc san xuét va ban trén thi trudng. C6 nhiéu céng trinh
nghién citu v€ vat lidu loc, vé cong nghé ché tao céc phuong tién phong doc ndy
nhung do lién quan téi bi mat quan su nén cdc théng tin ndy it duge phd bién
cong khai. Trén céc tap chi khoa hoc quén sy chuyén nganh chi gidi thi€u cic sén
phdm véi cdc chi tiéu k§ thuat mang tinh quang céo thuong mai [46].

Trong linh virc dan sy, d€ bao vé sitc khoe ngudi lao dong va nhan dan, ngudi
ta dd nghién ctu san xudt dugc nhiéu loai phuong tién bao vé€ cd nhan phong ho
hdp kiéu loc nhu mit na, ban mat na, khdu trang [12,14,15,19,21]. Nhiéu tiéu
chudn qui dinh mang tinh qudc gia va quéc t€ da duge ban hianh dé kiém sodt chat
lugng cdc san pham.
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Hién nay dé phong chéng vii khi sinh hoc bd d¢i ta ciing st dung quén 4o
phong da cich ly va mat na phong doc kiéu loc. Hai trang bi trén hi¢n ta vin phai
nhap ngoai v chii y&u chi duge trang bi cho bd d6i chuyén trach 1a b doi hoa
hoc. V& mit nguyén tic dé phdng chdng cic tic nhan sinh hoc dgc hai, viéc trang
bi dai trd hai loai phuong tién trén cho toan quén trong chi€n tranh va cho toan
dan v6i muc dich phong thit dan su 1a khong ¢6 tinh kha thi.

Trong linh virc bao ho lac dong, ching ta hién ¢6 mét s6 loai bin mait na va
khdu trang loc doc nhéip ngoai hodc do Viét Nam tu sén xudt. Tuy nhién céc san
phdm k& trén cdn ¢6 mot s& han ché nhat dinh nhu kich ¢& khau trang, bin mat na
khong phdt hop véi nhan tric ddu, mat ngudi Viét Nam, bdn mit na phong déc
chi méi c6 loai phong hoi hitu co, chua c¢6 loai phong bui, phong suong doc,
phong vi sinh vit doc hai. Cic khdu trang loc doc truée day mdi chi ¢6 loai khdu
trang gdp dliing X6 man va mang loc thé chi ¢6 kha nang loc céc hat bui to, kich
thuée 16n, do d6 chi dép dng rét it yéu cau loc bui doc, chi y&u 1a tao tAm 1y an
toan cho ngudi sir dung.

Trong thoi gian qua mot s6 co s& da ti€n hanh nghién ctu vé khdu trang
phong doc nhur cong trinh nghién cu khiu trang loc bui tinh CT-2002 cla Vién
Y hoc lao ddng va Vién Bao ho lao dong, tuy nhién cho dén nay vin chué cé san
phim cung cap trén thi trudng. Gan day Trung tam Nhiét d6i Viét Nga ciling di
nghién citu ché tao loai khdu trang loc bui, vi khudn. Tuy nhién cdc sén phdm vén
cén ti€p tuc nghién cu hoan thién. Trong cic vu dich viem dudng ho hdp cdp tinh
SARS, dich ciim gia cAm do vi rit sau d6 lay lan sang ngudi va cic gia stc khac
xay ra trong thdi gian qua, & Viét Nam da st dung chil yéu 12 loai khdu trang M95
ctia M§.

V6i muc dich phong thh quan su va dan su phong chéng vi sinh vat doc hai
dé€ c6 thé trang bi dai trd cho toin quén vi toan dan, chiing ta cin t nghién city,
thiét k& ché tao cdc phuong tién chuyén dung phong chéng vi sinh vat doc hai.
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CHUONG 2. POI TUGNGVA PHUONG PHAP NGHIEN CUU

2.1, LUA CHON POI TUGNG NGHIEN CUU

Cin cif vao muc tiéu di x4c dinh, d61 tuong nghién ciu cla d€ tii s€ chia
thanh 2 nhém chinh:

- Céc ch4t thai dac thd quc phong va cdc gidi phdp cong nghé sinh hoc x&
1¥ chiing

- C4c vi sinh vat doc hai, phuong phdp phat hién va phong chdng chiing

¢ Trong s6 céc chat thai quéc phong dac ching d€ tai chi chon déi twong
ch4t thai dién hinh 13: nudc thii chida hod chit 13 thinh phdn thuéc né (TNT,
DNT), thuSc phéng (NG, NC), thusc goi nd (TNR), thuSc nhudém den (NaNO,),
nhién liéu tén lira 16ng (chédt O, T'); nuée thai chita xang ddu m& bao quan va cb
ham lugng chét hitu co (BOD) cao va nudc thai dét nhudm cla cic cg sd san xuit
nganh CNQP, K§ thuat va Hau cin quan doi.

Cac giai phdp cong nghé sinh hoc dugc nghién citu 1a cic k¥ thuit vi sinh
hi&u khi, ky khi va két hop. |

¢ Trong s8 céc vi sinh vat doc hai chi gi6i han nghién ctu 5 loai vi khudn
giy bénh Ia than, 64, ly, thuong han va dich hach. '

¢ Trong s6 cdc phuong phdp chin dodn phat hién sy 6 nhi&m vi sinh v4t doc
hai s& tdp trung nghién citu vé phuong phdp PCR sir dung cic Kit thir d6i véi
5 loai vi khudn 14 than, t4, ly, thwong han, dich hach.

¢ Trong s6 cdc thigt bi phit hién nhanh sy 6 nhiém vi sinh v4t doc hai trong
moi trudng khong khi da lva chon dé khio sdt 12 thiét bi theo miu ACP clia Nga
1a thi€t bi dd c6 wrong trang bi clia quan doi ta.

+ Trong s6 cic phuong tién phdng chéng su 6 nhiém vi sinh vat theo dudng
ho hdp da iwa chon dé€ nghién .cfru loai khiu trang, ban mait na kiéu loc.

+ Trong s cdc phuong phép khir tring, tdy ué moi trudng (d4t, nude, khong
khi, thuc phdm) da lua chon d€ nghién cttu cic phuong phdp thong dung, don gidn
dua trén co sd sir dung hod chat va nhiét.
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2.2, PHUGNG PHAP NGHIEN CUOU VA KY THUAT DA SUDUNG CHO BE TAI

2.2.1. Nguvén liéu, thiét bi ding dé phan tich phuc vu muc tiéu nghién ciru
cong nghé va dinh gii hiéu qua phan hay sinh hoc cic chét thii qudc
phong dic ching

¢ Dé nghién citu di st dung cdc thiét bi sic ky 16ng cao d4p Model HP1100
trang bi Detecto Diode Array (M¥), sic ky khi Agilent 6890N (M§) trang bi
detecto ion hod ngon ltra chia Phong thi nghiém Phan vién CNM - BVMT, thiét bi
sac ky khi - khoi phé GC 6890-MSD 5972A (M¥) clia Phong thi nghiém phan
tich Trung tam Nhiét dgi Viét Nga.

¢ Céc hod chit, dung moi (cloroform, axeton, axetonitryl, metanol...) déu cé

do sach ding cho séc ky.

2.2.2. Nguyén liéu va phuong phip sir dung dé nghién citu quy trinh céng
nghé sinh hoc xit I¥ nugce thai chira TNT, DNT

2.2.2.1. Nguyén liéu
* P& phan lap tuyén chon c4c vi sinh vat ¢6 kha nang phan hiiy TNT da su

dung miu dat, bin, nude 14y tir cdc khu vuc di bi 6 nhiém thudc phong, thuéc né

lau nam va tir noi thai clia cic nha mdy sén xuét quc phong.

* D& tao moi trudng nudi cdy VSV va phan tich nuéc thai da sit dung cdc
hod chat sau: cic loai dudng (sacaroza, glucoza, maltoza...), cao thit, cao ndm
men, cic mudi v6 co (nhu K,HPO,, MgS0O,, (NH,),SO,, FeSQ,..... ), cdc axit
(HCI, H,SO,, HNO,...), cic dung mdi (metanol, acetonitril, axeton, cén ..... ) c¢6 do
sach sic ky.

* Thiét bi:

Pé nghién ciu di st dung cac thiét bi chinh sau:

- N6i khir tring hoi nué6c HIRAYAMA (Nhit)

- Tt khir tring khé MEMMERT BE. 500 (Diic)

- Budng cdy VSV ENVIRCO (M§)

- T 4m nuodi cdy VSV MEMMERT (Biic)

- Mdy lic tron BIG - BILL (M¥)

- Kinh hién vi thudng va soi néi CAR - ZEISS (biic)
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- Thiét bi Ién men hi€u khi FERMENTOR BF 2000 (M¥)
- Thiét bi l1én men ki khi ELE (Anh)

- Mdy ly tam HETTICH (Piic)

- Mdy so mau JENWAY 6300 (Anh)

- Thiét bi sic ky 1ong cao d4p HPLC 1100 (M¥)

2.2.2.2. Phuong phdp nghién citu

Cic phuong phdp nghién ciru dugc dp dung & day mac dit van dua trén

nguyén tic co ban cla cic phuong phép nghién ctru VSV [56] song véi doi tuong
cu thé clia dé tai 12 VSV phan huy céc chét 6 nhiém 13 thanh phdn thudc phéng,
thuéc nd (12 nhimg chdt khé phan huy bing VSV), déng thdi do s6 lugng VSV
phén huy dugc nhitmg chdt ndy ngodi ty nhién khong nhiu nén phai cé nhitng
thay d6i, cai ti€n nhét dinh cho phi hgp. Thi du nhu trong qud trinh phén 14p phai
c6 buéc lam giau, trong qué trinh nghién ctru phai c6 thay d6i cy thé tuy theo muc
dich cla thi nghiém. Quéd trinh nghién ciu dugc tién hanh theo cic budc néu

trong hinh 2.1.

MaAu dat, nuée nhiém lau nam TNT, DNT

|

Phén lap VSV ¢6 kha nang phan
huy TNT, DNT
Thit hoat tinh phan huy TNT,
DNT ctia vi sinh vat
---------- » Dinh tén VSV dugc chon
v N4
Nghién citu cdc yéu t§ anh hudng Nghién citu dic Lua chon, xir Iy

dén hi¢u sudt phan huy cia vi sinh

vat (nhiét d6, pH, méi trudng dinh

dudng, ndng do chat 6 nhiém, thoi
gian xtr ly)

diém nuoi cay

chat mang

N

-

Sén xudt ché phdm

\/

Xay dymg quy

trinh xir ly

Hinh 2.1. So dé quy trinh thi nghiém

| Ap dung dé xit 1y

méau nuéc thai
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Cic VSV hi€u khi dugc nubi cdy trén mdy lc trdn Big - Bill (M¥), v6i véin
t6c 200 vong/phiit.
Cic VSV ki khi: duge nuoi cdy trén thiét bi Ele (Anh).
a. Phicong phdp phdn ldp cdc ching VSV cé khd ndng phdn huy TNT, DNT
trong diéu kién hiéu khi [56 - 601
Cic méu dat duoc pha lodng va nudi cdy trén mdi trudng Czapek khong

dudng c6 b6 sung cdc chat trén v6i ndng d6 10mg/l. Sau 7 ngay nudi cdy trén may
lic 200vdng/phit & nhiét d6 phong (30°C + 2°C), binh c6 VSV phit trién (moi
trudng duc) duoc 18y 1am gidng dé cdy lap lai nhu trén.

Sau 3 vdng l4p, binh c¢6 moi trudng duc nhat s& dugc 14y miu phan 1ap khudn
lac trén méi truong thach dia.

b. Phuong phdp tuyén chon cdc VSV c6 khd ndang phén huy TNT, DNT

Nuoi cdy VSV di phén 1ap theo phuong phdp trén trong moi trudng khodng
Czapek dich thé (khong dudng) c6 bé sung TNT, DNT véi néng do: 20mg/l trén
mdy lac 200 vong/phiit (hi€u khi), 100mg/l trong thiét bi 1én men ki khi (phuong
phdp ki khi), & nhiét 46 phong (30°C + 2°C). Kha ning phén huy cdc chit 6 nhiém
cua VSV dugc danh gid dua-trén lugng chit ¢ nhiém con lai trong moéi trudng sau

5 ngay nudi cdy.

c. Nehién citu anh huong ciia cdc yéu 16 ngoai canh toi su sinh truong va khd
ndng phdan huy TNT, DNT

¢ Anh hudng ciia nhiét @6 nuéi cdy

* Anh hudng ciia nhiét do Ién toc do sinh truong

Cdy VSV vao moi trudng khodng c6 b sung dudng, lignin va nudi & cic
nhiét d6 khdc nhau. P&€m s6 fugng VSV ban ddu va sau 1, 2, 3, 4, 5 ngay nuoi
cdy.

* Anh hudng ctia nhiét d¢ lén khd néing phan huy TNT, DNT

Nudi cdy VSV trong méi trudng c6 thanh phin khodng, lignin saccaroza
(3g/) va TNT, DNT néng d6 30mg/l va 100mg/l (tuy diéu kién hi€u khi hay ki
khi) & c4c nhiét d6 khdc nhau. Thoi gian nuéi 13 7 ngdy. Kha ning phian huy TNT,
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DNT ciia VSV duoc dénh gi4 dya trén sy thay d8i néng do TNT, DNT trong méi
trudng nudi ciy.

¢ Anh huong ciia pH ban ddu

Nuodi cdy VSV trong moi trudng c6 thanh phan khodng, lignin va TNT, DNT
néng d6 30 mg/l va 100mg/l (tiy diéu kién hi€u khi hay ki khf). pH méi trudng
duoc chinh theo cdc gia tri: 3; 5; 7; 9 bang H,SO, va NaOH. Thai gian nudi cdy la
7 ngay, & nhiét d6 30 - 32°C. Kha nang phéan huy TNT, DNT clia VSV dugc dénh
gid dua trén sy thay ddi néng do cdc chdt nay trong moi trudng nuoi cdy.

¢ Anh hudng ciia méi truong dinh duong

Nudi cdy VSV trong 5 loai moéi trudng c6 khodng, lignin, TNT, DNT nong
d6 30 mg/l v 100mg/l (tiy diéu kién hi&u khi hay ki khi), bd sung thém cic ch4t
dinh dudng khic nhau véi néng d6 khic nhau. Nudi cdy 7 ngay, & nhiét 46 30 -
' 32°C, kha nang phan huy TNT, DNT ctia VSV dugc ddnh gid bing su thay déi
néng do céc chét nay trong moi trudng nudi cdy.

¢ Anh huong ciia néng do chdt 6 nhiém (TNT, DNT)

Nubi cdy VSV trong mdi trudng chon tir cdc thi nghiém trén v6i céc ndng 4o
chit 6 nhiém duge b6 sung 1 15; 20; 25; 30; 35; 45; 55 mg/l (véi phuong phip
hi&u khi) va 50, 100, 150mg/l (véi phuong phap ki kh).

Nuoi cdy & nhiét d6 30 - 32°C trong 7 ngay. Kha ning phan huy TNT, DNT
dugc d4nh gid bing su thay ddi ndng d6 cta ching trong moi trudng nudi cay.

& Anh hudng ciia thoi gian nuoi cdy

Nu6i cdy VSV trong thiét bi 1én men Bioflo 2000 (hi&u khi) vi Ele (ki khi)
v6i moi truong va cdc di€u kién nudi cdy chon tir cic thi nghiém trén. Theo ddi
néng do TNT, DNT trong moi trudng sau 0; 1; 2; 3; 4; 5; 6 ngdy nuoi cdy.

Ap dung ké&t qua nghién ctu vao xir 1y nudc thai Z121 bang cich pha lodng
nudc thai dén ndéng do thich hgp, b6 sung thém khodng va dinh dudng trén co s&
két qua cha céc thi nghiém da tién hanh, cdy VSV da Iva chon. Theo d&i thi
nghiém 5 ngay. Péanh gid hi¢u qua xi Iy bang cdch do lugng TNT, DNT con lai
trong moi trudag.
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d. Phuong phdp phdn tich TNT, DNT trong moi trudng
Su thay déi TNT, DNT trong méi trudng dugc do bing phuong phip HPLC,
véi didu kién thi nghiém nhu sau: pha dong ty 1¢ methanol : nudc = 60 : 40 theo
thé tich; tdc do dong 0,65 ml/phit; tin hi¢u do & budc séng 250nm (xem 3......... )

e. Xav dung guy trink sdn xudt ché phdm VSV trong xit Iy méi truong
& Chudn bi dich huyén pha VSV
Céc chimg VSV c6 kha nang phéan huy manh TNT, DNT dugc sir dung dé tao
ché phém xit Iy moi trudng. Cic chimg VSV dugc cdy vao cic binh moi trudng

nhan gidng dd chon. Nu6i cdy 3 ngly trén mdy lac 200 vong/phit ¢ nhiét do
30 - 32°C.

¢ Lua chon chdt mang

Trén cic loai cd chét lignincellulose d3 duge xit 1y so bo theo ty 1& khic
nhau, khir tring v b6 sung dich huyén pht VSV sao cho néng do VSV trong co
chit dat 10° - 10*° CFU/g va d6 4m la 30% va 50%. Bao géi, bao quan & nhiét do
phong. D&m s6 lugng VSV sau 2, 4, 6, 8, 10, 12 tudn va 24 twdn dé xdc dinh do
6n dinh s6 lugng VSV trong cdc méiu.
- f.Ddnh gid khd ndng xit IY nitdc thdi & quy mo phong thi nghiém

Pha loing nudc thdi dén ndng do thich hop, bd sung khodng va dinh dubng
(trén co s& két qua cla cdc thi nghiém di tién hanh), cdy ché phdm VSV di lya
chon véi néng 40 0,1% va suc khi 3 - 5 ngdy. Ddnh gid hiéu qua xir Iy bing cich

do lugng TNT, DNT con lai trong méi trudng bing phuong phép HPLC va
GC-MS.

2.2.3. Nguvén lieu v phuong phap sir dung dé nghién citu quy trinh cong
nghé xtr I¥ nuwdc thai chira styphnic axit
2.2.3.1. Nguyén liéu
a. Cdc mdu ddt va nudc:
- B4, bin, nudc iy tir cic khu visc di bi 6 nhiém thu6c sing, dan, thudc goi nd

lau nam va 1 noi thai clia cdc nhd mdy sdn xudt quéc phong dé phan 1ap vi sinh vat.
- Nudc thai tir gud trinh sdn xuv4t thudc goi né chira TNR d€ xit Iy & quy mo
phong thi nghiém.
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b. Cac hog chdt: |
TNR dang tinh th€ c6 d6 tinh khiét trén 99% hoa tan trong nuSc cit vo

tring dugc st dung dé b8 sung vio moi trudng nuéi cdy vi sinh vat.
C4c hod chit ding dé tao méi trudng nudi cdy VSV va xic dinh COD, BOD:
- Khodng: K,HPO,, MgSO,, FeSO,, NaOH.,...
- Ngudn Cacbon: Saccaroza, glucoza, ...
- Ngudn Nito: (NH4)2SO4, cao ndm men, bot dau tuong...

c. Cdc moi truong

& Méi truong khodng 161 thiéu

Moi trudmg co s& duge cai tién tir méi trudng khodng Czapek ding dé phan lap va
tuyéh chon c4c chimg vi sinh vat ¢6 kha nang phan huy TNR c6 thinh phan nhu sau [9]:
KH,PO, (0,4 g/, (NH,SO, (0,6 gft), MgSO,.TH,O (0,06 g/1), CaCl,(0,08 gf),
FeS0, (0,01 gA), nude (1 lit).

& Moi truong dink dudng cé ngudn C va N han ché: :

Moi wutmg co s& d3 cdi tién dé nghién cifu anh hudng ca cdc di¢u kién nudi cé'yr
d&n kha nang sinh trudng va phan huy TNR clia céc chiing vi sinh vat da tuyén chon:
KH,PO, (0,4 g/), (NH,),50, (0,6 g/), MgSO,.7TH,0 (0,06 gft), CaCl, (0,08 g/l),
FeSO, (0,01 g/t), rom (0,1 gA), bot dau twong (0,025 g/), nude (1 k).

& MOoi truong giit giong

D& giit gidng vi sinh vit , moi trudng cd nguén C va N han ché duoc bd
sung: TNR (5mg/l), sacaroza (4 g/l), thach (20 g/I)

2.2.3.2. Phuong phdp nghién citu

a. Phuong phdp phdn ldp va tuyén chon cdc ching vi sinh vdt ¢é khd ndng
phdn huy TNR

¢ Phuong phdp phdn lép

Vi sinh vat phan huy TNR duoc phan 1ap theo phuong phap lam giau vi sinh
vét [8]. Pat va nude 14y tir cdc ngudn chifa chat thai 13 TNR & cdc nha méy quéc
phong sdn xudt thudc goi né.
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Can 10g dé’t_ cho vio binh tam gidc 250m! c¢é chira 90 ml mo1 rudngkhodng
t6i thidu {(moé ta & muc 4.2.2.1.(c)). Ngudn cacbon duy nhit 12 TNR véi nong
d6 5Smgf. Cic miu nude duge bd sung céc thanh phin khodng véi ndng do nhu
moi trudng khodng t6i thi€u va néng 46 TNR ciing 12 Smg/l.

Viéc nudi cdy vi sinh vat dugc thuc hién trén mdy lac téc d¢ 200vong/phit &
nhiét 46 phong (30°C + 2°C). Thoi gian nudi cdy 7 ngly. Sy sinh trudng cha vi
sink vat phan huy TNR dugc ddnh gid theo do duc cha dich nuéi cdy. Binh nao cé
vi sinh vat phét trién t6t s&8 dugc 14y 1am gidng theo ty 1é 5% dé cdy lap lai nhu
trén. Sau 3 vong lap lai, binh ndo ¢é moi trudng duc nhat va mau xanh ctia TNR
gidm nhiéu nh4t tdc vi sinh vat phét trién 6t nhdt thi duge 14y dé phan lap theo
phuong phép cdy gat trén dia thach. Cic dia thach dugc gitf trong ti &m & nhiét 4o
30°C +2°C. Sau 5 ngay, tdch cdc khudp lac riéng biét c6 mau séc va kich thude
khic phau sang 6ng thach nghiéng chita moi trudng giit gidng (muc 4.2.2.1.(c)).
Cédc chiing dugc danh ky hiéu d€ nghién citu tiép.

Péanh gid mic do sinh trudng sau 5 ngay cla cic ching phan lap duoc trén
thach nghiéng chira moi trudng khodng t6i thi€u ¢6 TNR 5mg/l 1a ngudn hitu co duy
nhit.

¢ Tuyén chon cdc ching vi sinh vt cé khd ndng phan huy TNR cao
Céc ching sinh trudng t6t trén moi truding thach nghiéng ¢ TNR 12 ngudn

hitu co duy nhit duge lua chon dé€ nuodi cdy trén moi trudng dich thé khodng (6
thiu (m6 td & muc 4.2.2.1.(c)) ¢6 bé sung TNR véi ndng d6 20mg/l. Cic méu
trén dugc nudi cay trén mdy lac tdc d6 200vong/phiit, & nhigt do phong 30 +2 °C.

Sau 7 ngay nudi cdy, cdc miu thi nghiém duge xdc dinh lugng TNR con lai
trong moi trudmg bing phuong phép sic ky 1ong cao 4p (HPLC) [20]. Miu ndo c6
ham hugng TNR gidgm nhi€u chitng tO ching vi sinh vét trong méu d6 c6 kha nang
phan huy manh TNR va dugc tuyén chon d€ ti€p tuc nghién cttu trong cic thi
nghiém ti€p theo.
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b. Dinh tén dén loai cdc ching VSV dai dién ¢ khd ndng phdn huy TNR cao
Sau khi tuyén chon dugc cdc ching vi sinh vat c6 kha ning phan huy TNR
cao, ching t6i chon ra 2 chiing ndm mdéc M1 va ndm men M10 c6 kha néng phan
huy TNR manh nhdt d€ dinh tén vA tién haph cdc nghién cifu tiép theo.

¢ Dinh tén ndm moc
Dé phan loat ndfm mdc, st dung cdc phuong phip quan sit vd mé ta hinh

thai khuda lac, hé soi va co quan sinh san va phét sinh bao tir ctia ndm mdc. Sau
d6 dua vio cdc khod phan loai ndm moc clia Benett va Hunter [71] dé dinh tén loai
dudi su gitip d& cla Bd mon Vi sinh vat, Trudng Pai hoc Khoa hoc Ty nhién, Dai
hoc Qudc gia Ha Not.

¢ Dinh tén ndm men

Nghién cifu cdc dic diém hinh thdi, dic diém sinh 1y, sinh hod cla ching
nam men M10 [60]. Sau d6 duva vao cdc khod phan loai ndm men cta Lodder dé
dinh tén loai dudi su gidp dd cha Vién V¢ sinh phong dich Quan déi.

¢. Nghién citu dnh hudng ciia diéu kién moi truong lén sinh trudng va khd ndng

phdn huv TNR cua cdc ching vi sinh vat dé lva chon
* Tién hanh nuodi cdy 2 ching M1 va M10 trong moi truong dich thé c6

khodng, lignin (rom), bot dau twong (nhu mo ta & muc 4.2.2.1.(c)), va bd sung
dudng saccaroza 3g/l trong cic diéu kién nhiét 49, pH, chat dinh dudng khic
nhau.

- P6i v6i ndm men, d€ x4c dinh khd ning sinh trudng cha chiéng, sir dung
phuong phdp do mat do quang dich nuoi cdy [8] & thdi diém ban ddu va sau 5
ngay nudi cdy trén mdy so mau Zenway 6300 & bude séng 620nm.

- Xac dinh sinh tudng cla ndm mdc: st dung phuong phép xdc dinh trong
Tuong sinh khai kho [57] sau 5 ngiy nuéi cdy.

* P& x4c dinh anh hudng cha cdc diéu kién méi trudmg 1én kha nang phén
huy TNR, ti€n hanh nuéi cdy 2 chiing M1 va M10 trong moi trudng dich thé c6
khodng, rom, bot dau twong (nhu mo 13 & muc 4.2.2.1.(c)) va saccaroza 3g/l réi b
sung TNR véi ndng d0 20mg/l. Thoi gian nuodi cdy 7 ngay, trén mdy lic t6c do
200vong/phiit, 0 céc di€u kién phiét 4o, pH, chat dinh dudng khéic nhau. Sau d6
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xdc dinh néng d6 TNR ban d4u vi néng d6 TNR cdn lai trong méi trudng sau 7
ngay nudi cdy.

2.2.4. Nguyén liéu va phuong phap sir dung d€ nghién citu cong nghé xir 1y
nudc thai chita nitroglyxerin

2.2.4.1. Nguyén liéu
- D4t, bun, nudc 18y tit cdc khu vuc di bi 6 nhi€ém thudc phéng lau nam va tir

noi thai clia cdc nha mdy san xudt quéc phong dé phan 14p VSV.

- Cé4c hod chat dung d€ tao moi trudng nudi cdy VSV va phan tich nuée thai:
céc loai dudng (sacaroza, glucoza, maltoza...), cao thit, cao ndm men, cic mudi vo
¢o (nhw K,HPO,, MgSO,, (NH,),S0,, FeSO,..... ), cdc axit (HCI, H,SO,, HNO,...),
céc dung moi {metanol, acetonitril, axeton, con.....) ...

* Thiét bi: cdc thiét bi nghién citu, nudi cdy, phan tich déu ¢6 do chinh xic
tin cay nhu d3 néu & phén trén.
2.2.4.2. Phuong phdp nghién citu

LPhcin lép cdc chiing VSV c6 khd ndng phdt trién trén moi triomg cé6 NG, NC

1a nguon hitu co duy nhdt

Miu d4t va nudc thai dugc 1am gidu bing cich 18y 0,5g d4t hodc Sml nude
thai cho vao binh tam gidc chta 50ml moi trudng khodng 1. B8 sung NG va NC
vao mbi binh sao cho néng d6 30mg/l. Sau khi nuoi 1ic 5 ngay & nhiét do 28 -
30°C, binh nio méi trudng duc (VSV phit trién) s& ding 1am gi6ng. Sau 3 vong
lap, binh c6 VSV phit trién St nhat s& duge ding 1am giéng phén 14p khuin lac
trén moi trudng thach dia.

b. Tuyén chon cdc ching VSV cé khd néing phin huy NG, NC cao

Mbi ching VSV da phén 14p dugc cdy vao binh tam gidc 250ml chita 50ml
moi trudng khodng c6 bé sung NG, NC nhu 1a nguén hitu cd duy nhat véi ndng
d6 60mg/l. Cic binh dugc nudi trén may lic (t6c 4o 220 vong/phit) & nhiét do 30
+ 2°C trong 5 ngdy. Kha nang phan huy NG, NC dugc xic dinh bing cich do

néng 4o NG, NC con lai trong moéi trudng bing phuong phdp tric quang.
Doi chimg: moéi trudng khodng 1 + NG, NC néng do 60mg/l, khong cdy
VSV.
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c. Nghién citu ddc tinh nudi cdy
Nuoi cdy VSV trén méi trudng thach nghiéng trong cidc diéu kién nhiét do,

pH, méi trudng dinh dudng c6 cdc thanh phdn khodng, ngudn cacbon va nito khic
nhau. Poc muc d6 phat trién sau 3 ngay nudi cdy.

d. Nghién civu cdc yéu 16" dnh hudng dén hiéu sudt phdn huy NG, NC cia VSV

(nhiét d6, pH, bo sung dinh dudng, ndng dé chdt 6 nhiém, thoi gian)
Nubi cdy VSV trong méi trudng khoang dich thé c6 NG, NC la nguén hitu

co duy nhéit & diéu kién c6 cdc y&u t6 ngoai canh (nhiét d9, pH, b6 sung dinh
dudng, néng do chdt 6 nhi€ém, thdi gian nuéi cdy) duge thay déi theo muc dich
nghién cifu cla timg thi nghiém. Kha niang phan huy NC, NG clia VSV dugc xéic
dinh bing su thay d6i néng d0 clia chiing trong moi trudng.
e. Phuong phdp xdc dinh NG, NC trong méi truong
- Xéc dinh néng d6 NG trong moi trudng bing phuong phdp tric quang theo

nguyén 1y: NG dugc thuy phin bing NaOH tao thanh amin twong img va NO, tao
thanh dugc xdc dinh bing thudc thir Griss [80], hoidc bing phuong phdp HPLC
(xem muc 2.3.2).

- Cdc hop chét nitrat cellulose chita hon 10,5% nitrat dugc xdc dinh bing
phan ﬁng tao thanh nitrophenol disulfonic axit, sau d6 c6 mau vang do tao thanh
dung dich kiém duéi di€u kién dém. Mau nitrat cellulose tinh khi&t dugc ding
1am chat chudn.

2.2.5. Nguvén liéu va phuong phip sir dung dé nghién ciu cong nghé xir IV
nudce thai nhiém NOQ NO

2.2.5.1. Nguyén liéu

- D4t min 14y tir ving chuyén canh tréng rau mau chtta nhiéu vi khudn nitrat
va phan nitrat hod.

- Cac hod chat tao méi trudng va dimg cho phan tich tuong tu nhu néu trong
muc 2.2.2.1.

- C4c thiét bi nudi cdy vi sinh vat va thiét bi phén tich tuong tr trong muc
2.2.2.1.
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2.2.5.2. Phuong phdp nghién ciru
a. Phuong phdp lam gidu VSV
Can mot lwong dit nhat dinh nu6i cfy trong moéi trudng khodng t6i thi€u c6

NO,” 12 nguén nito duy nh4t trén mdy ldc 200 vong/phit, & 30 £ 2°C. Sau 15 ngay
phat trién cdy lai sang moi trudng méi. Sau vai vong 1ap, mdi trudng duc nhiéu
(kiém tra s6 luong vi sinh khodng 10°MPN/ml) 14y 1am gidng tién hanh cdc thi
nghiém ti€p theo.

b. Phuong phdp nuoi cdy vi khudn nitrat hod

DPuoc ti€n hanh bang cdc phuong phép truyén thong twong tu nhu da néu &
muc 2.2.2.2.

¢. Phuong phdp xdc dinh s6 litong vi khudn nitrat hod

S6 hegng vi khudn xdc dinh bing phuong phép pha lodng tim gi6i han [57].

d. Phuong phap xdc dinh ham luong NO, va NO5
Ham lugng NO,” v NO;™ x4c dinh theo tiéu chuidn TCVN 5945-1995 [83].

2.2.6. Nguyén liéu va phuong phép sit dung dé nghién ctu cong nghé sinh
hoc xtr Iv nuéc thai bi nhiém diu vi him luvong cao chit hiru co

2.2.6.1. Nguyén liéu va héa chdt . -

¢ Mau dé tién hanh phan ldp cdc ching vi sinh: 1a mfu d4t, nuéc da 1au
nam bi 6 nhi€ém d4u va céc sdn phdm ddu. Do nhiéu nam trong va ngoai quan doéi
déu chii y&u sit dung ddu md nhap khau tir Lién X6 cii, chinh vi véy tinh dic thii
v€ ddu m& trong va ngoai quin d6i thé hién chua that.rﬁ. Chiing t0i da 14y miu
nghién ciliv tai mét s6 noi bi 6 nhi€m diu cao va lau niam : Z551 (Téng cuc
CNQP), Kho 680 (Téng cuc KT), bii chita v6 thing ddu kho Pic Giang, nuéc
thai lau nam tai x{ nghiép ddu mdy xe Ira Gia Lam va méu thu dugc tir co s& sira
chita xe may tai Ha N6i. Mau bin va nudc thai ¢6 ham luong cao BOD 14y tir X22
va xudng san xudt bia Trung Hoa.

¢ Moi truong nudi cdy vi khudn trén dia thach bao gom cdc chdt sau: Cao
thit (3g), Peptone (5g), Glucose (1g), NaCl (1g), Agar (10g), Nudc cat (1 1it).

Méi trudng 6 pH tir 6,8 - 7,2, duge khir trdng & nhiét 40 121°C(latm)
trong thoi gian 30 phit.
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& Moi truong khodng c6 thanh phdn nhw sau: KNO, (3g), KH,PO, (0,3g),
MgSO, (0,4g), Na,HPO, (0,7g), NaCl (1 g), Nuéc méy (1 Iit).
Moi trudng c6 pH tir 6,8 - 7,2 dugc khir tring & nhiét o 121°C(1 atm) trong
thdi gian 13 30 phuit.
2.2.6.2. Thiét bi mdy mdc
Cic thiét bi mdy méc ding trong nghién cu gém cé:
- Kinh hién vi dién tir Olimpus d0 phéng dai 1500 14n (Nhat Bén)
- Can phéan tich Mettler AB204 (Thuy Si)
- Can k¥ thuat Caltex (Tay Duc)
- Mdy do pH HANNA (Italia)
- May lac (Pc)
- N6i khir tring BK75 (Nga)

- Box Laminar (Viét Nam)

- TG nudi cdy (Hungari)
- Tt sdy khir tring (Hungari)
- T4 hiit Labo Coneo (M¥)
- Dung cu thuy tinh
2.2.6.3. Phuong phdp nghién citu

a. Xac dinh s6 lwong vi sinh vat béng phwong phdp pha lodng i han

Can 10g miu (néu 12 miu rin) hodc 10 ml (n€u 12 méu 10ng) cé chita vi
sinh vét cho vao 90ml nudc mudi sinh 1y (NaCl 0,85%) da vo trung, miu lac déu
trén mdy lic vdi t6c d6 150 vong/phiit trong 10 phit. Ding pipet v6 tring hiit
1,0m! dich chita vi sinh vat cho vac 6ng nghiém c6 9,0ml nudc mudi vo tring va
tron déu trén may rung lic.

Tir 6ng nghiém trén, hit 1,0 ml cho vao 6ng thif hai di ¢6 sdn 9,0 ml nudc
mudi sinh 1§ va pha lodng ti€p tuc, qua trinh nay dugc lap lai dén khi nao sG lugng
vi sinh khong qué 16n trong mot don vi thé tich. Sau khi pha logng xong, hit 0,1
ml dich da pha lodng nuodi cdy trén moéi trudng thach twong tng. Dung que gat vo
tring gat déu méu trén bé mat thach. sau nuoi cdy & nhiét do 30°C, theo ddi trong
24 givy va d6m s6 khudn lac trén timg dia petri vA tinh theo cong thic:
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X=an
Trong d6:  a - 56 luong khudn lac trén mdi dia nudi cay
n - do pha lodng
X - 56 luong CFU (Colony Forning Unit)/g (ml) miu.
Ghi chii : Pém s6 ligng khudn lac theo phuong phdp gat trén dia thach
cdn phdi dém & vai ndng d¢ khéc nhau va méi nong dé gat 3 dia va tinh két qud
trung binh.

b. Phuong phdp lom gidu mdu dé phdn ldp cdc ching vi sinh vdt
Mé&u d4t, bln bi 6 nhi&m hgp chét hitu co cao hoic ddu va cdc sén phim dau

dugc nudi cdy lac tich lily vi sinh vat trén moi trudng cé chita ngudn cac bon duy
nb4t 12 ddu thoé ( 5%) hoidc hop chdl hitu co trong nudc thai. Diéu kién nuodi cdy
lic 200 vong/phiit, nhiét ¢ 30°C + 2°C, thoi gian tr 5 dén 7 ngdy, sau d6 chuyén
dich sang moi trudng nubi cAy mdi. Qud trinh lic tich lu§ dugc ti€n hanh qua 3
I4n cdy truyén. Cic miu sau khi lic tich lily cho sinh khdi nhiéu (tao do duc cla
moi trudng) va loai bt vi sinh vat khong cé kha nang phan huy ddu, dugc ching
t6i phan 1ap, tuyén chon va gilt giéng dé phuc vu cho muc dich nghién cifu sau
nay.

c. Phitong phap danh gid khd ndng phdn huy ddu va céc chdt hitu co cé ham

lugng cao cua vi sinh vdt
Dé dénh gid kha nang phan huy ddu va cic san phdm ddu bodc cdc hop chat
hitu co cao ta cé thé dya theo hai cich :

1 - Xac dinh lugng ngudn cacbon dua vao moi trudng nudi cdy con lai theo

thot gian
2 - Xéc dinh s6 luong vi sinh vat trong 1 don vi cdn xdc dinh theo thoi gian
{day 1a phuong phdp dua vao s6 lugng € bio vi sinh (sinh khéi) dé xdc dinh lugng
ngudn cacbon thay déi trong qué trinh nudi cdy).
d. Phuong phdp giit gidng vi sinh trén gid thé la chdt hdp phu

- Chuén bi chét hdp phu dm: chét hdp phu sdy trong t sdy & nhiét d6 110°C

dén d6 4m 1% .
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- Chuin bj moi trudng bdo vé&: Thanh phin gém: Dudng , glutamat,
Thioure, pepton, nudc c4t. S6 lugng t&€ bao ma ching t6i dwa vao giit & ndng do 10
- 80 x 10° CFU /ml.

- Cich tién hanh: Lo dung chat hdp phu duge lam lanh & -20°C trong 1h.
Sau d6 cho vio 0,2 ml dich t&€ bao va day lai, lic nhe. D€ 1am déu d6 dm & nhiét
d6 phong mot thoi gian sau dé bao quan & 4°C.

Tir miu duge bao quan, ching t6i kich hoat trong dich méi trudng sao cho
s6 luong vi khudn dat dugc 3 x 10" CFU/ml. Véi phuong phdp nay, ching toi da
giit dugc trong 12 thang va ty 1€ t&€ bao vi sinh song dat 91%.

e. Phuong phdp giit chung vi sinh trén cdt
Cat dugc rira sach nhiu 14n (loai bd min va tap ch4t), sdy kho va ray nho dé
loai bd sét va rac ban. SAy kho cat & nhiét d6 120°C trong khoang thdi gian tir 3 -

4 gity, dé ngudi, cho cit vao dng nghiém sach, mbi 6ng 15 - 20 gam. d4y bang niit
béng va khi tring 160 - 180°C trong 2 gid. Chimng vi sinh vat, sau khi d3 dugc
phan 1ap va thuan khiét s& duge chuyén vao cdc 6ng cat. Khi hoat hod chi cin 1dy
cat c6 chita vi sinh vat nuéi cy trén dia thach thich hgp, trong diéu kién 30°C/48 -

72 gidy d€ dénh gid kha nang s6ng va phat trién clia vi sinh vat. Phuwong phép nay
cho két qua : sau 7 tﬁéng giit & nhiét do ph(‘)ng,- kha nang s6ng cla bao tlif ndm dat
89%.

2.2.7. Nguvén liéu va phuong phip sir dung dé nghién ciru céng nghé sinh
hoc xir 1Y nuwdc thai co s& dét nhuém

2.2.7.1. Mé hinh thiét bi lién tuc
- M6 hinh UASB dudc thi€t k&€ trén c6t thiy tinh hai 18p vdi thé tich 4.0
L, dudng kinh trong 50mm. '

- Nhiét d6 dugc ki€m so4t bdi thi€t bi §n nhiét (Thermomixme/B.Braun).
Dé tao dong héi lwu sit dung bom Watson Marlow 505 Di, ddng nutde thii va
dong dinh dudng st dung bom Watson Marlow 205 U. Ki€m so4t pH bing
mdy pH — Controler E H,

- Bin ky khi dugc 18y tit b€ xit Iy ky khi dang hoat dong ciia nha mdy bia

Heineken. v2 ¢4y vio cot phin ting vdi thé tich khodng 1,5 lit.
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- C6t phin tng hoat ddng lién tuc va dudc cung cip dinh dﬁang trong
sudt qué trink chay bing bom dinh lugng. Thinh phidn dung dich dinh dudng

gdm cdc nguyén t& da Iwgng va vi lugng .
'+ Dung dich da lugng (g/): NaCl (0,5); NH.CI (0,3); MgCl,.6H,0 (1,2);
KH,PO, (0,2); NaH,PO; (0,25); CaCl, (0;15); Na,S0O, (0,9); KCI0,5); NaHCO,

4).

+ Dung dich vi lgng (mg/): FeCl,4H,O (1500); CoCl,.2H,0 (190);
MnCl,.4H,0 (100); ZnClx(70); H3BO; (62); Nap,M00,4.2H,0 (36); NiClL.6H,0
(17); HC136% (7Tml/l)

- M3u dugc 1dy 2ngay/ ldn

- C4c chi ti€u phin tich :
+ Céc thong s8 ddu vao : COD, VFA, CO,, CHy, PO mau

+ Ciéc thong s§ ddura

: COD, VFA, CO,, CH,, B§ miu

Céc thdng s6 van hanh ¢t UASB dugc trinh bay trong bang 4.13.

Bang 2.1. Cdc thong sd vin hanh cét UASB

Thong s6 van hanh Ponvi Mic1 Mikc 2 Mi@c3 -Mic4
Thé tich cot 1 4 4 4 4
pH 6.5-7.5 6.5-7.5 6.5-7.5 6.3-7.5
Nhiét 9 °C 28-32 45 55 65

m/h 1.2-2 1.2-2 1.2-2 1.2-2

Téc a6 dong

Lyu lugng dong tuin mlfph 250 250 250 - 250
hoan

Lautu lugng nudce thai miph 34-40 34-46 34-42 34-42

Luu lugng dinh dudng mi/ph 30-37 34-37 35-43 33

Luu ltgng diu vao mi/ph  70-77 7.8-82 82-87 82-87

Thdi gian htu nudc h 68-86 70-80 82-89 82-89
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2.2.7.2. Ldy mdu va phdn tich
a.Ldy mdu va bdo qudn mdu

- MAu dugc 18y hai ngay/1 1in tai diém 18y miu & dinh cot va dudc phin
tich ngay hoic bdo quin trong diéu kién lanh 4°C, Ciéc chi tiéu do dac:
COD, pH, CH., VFAs.

- Miu bun duge 15y biing 6ng xi phong qua dau trén cda cot, vi tri ldy

bun thy thudc muc dich nghién cttu biin, Miu bin sau khi 18y dugc gan

b3 phan nudc va bio quin trong didu kién lanh 4°C .

- VFAs phin tich bing phudng phip séc ky khi trén may HP 6890 PLUS
(HEWLETT PACKARD - USA).

- B& bom miu chia ddng/ khéng chia dong, ti 1& chia ddng = 20: 1, Pi (dp
suit diu cot) = 40 kpa, Tinj.(nhiét d6 budng bom miu) = 250°C.

- Detecto lon héa ngon 1ita(FID), nhiét dd Detectd Tee = 270°C, Iuu lugng
dong hydro FH, = 35ml/phiit, luu lugng khong khi Fy;, = 400ml/phat, luu lugng
ddng phu trg FN, = 25ml/min.

- C6t HP — INNOWAX 30m x0,32mm x 0,32uum.,

- Chuong trinh nhiét : 120°C (1phit) , ting 1&én 230°C (100/phiit), n dinh
230°C (Sphit).

- Pinh lugng theo phuong phdp ngoai chudn.

- Miu biogas (H,, N,, CH,, CO, CO,) dudc phén tich bing phuong phip
séc k¥ khi trén m4y sfc ky khi HP 6890 PLUS nhv trén, vdi detectd TCD
(150°C) va cot HP-PLOT Molsieve 5A, 30m x 0.32mm x 0.12um. Liru lugng
khi mang qua cOt: 4ml/phiit, ty 1& chia dong 13 40:1, nhiét d6 budng chita cﬁt
(Oven) dugc gif tai 50°C trong sudt qué trinh chay sic ky.

- CH, do bing phudng phép sit dung binh Mariotte va c4n trong lugng.

c. Khdo sdt sinh khoi

- Thi nghi€ém x4c dinh hoat tinh metan cta bin dugc thuc hién bing mo

hinh trinh bay trén hinh 2.2.




Co chat

Bun

Hinh 2.2. Mb hinh thi nghi¢m xdc dinh hoat tinh (activity test)
sinh metan ciia bin

M6 hinh sit dung 13 chai serum cé dung tich tSng c6ng 1a 1.250 ml va
dung tich s dung 1.000 ml. Dung dich VFA, c6 b8 sung diy di dinh dudng va
nguyén t§ vi lugng, v8i chi s6 COD 2.600 mg/l 14 ngudn cung cip cacbon cho
vi sinh vt. Nong d¢ vi sinh vit trong m6 hinh dudc khdng ché § mic 3 g
VSS/L. Khi sioh ra ti qué trinh phin hiy ky khi dugc hdp thu trong chai serum
chita dung dich NaOH 10% d€ loai bd khi CO,, H,S,... phdn khi CH, khéng bi
hap thu chi€m khodng khdng bén trén va ddy dung dich NaOH ra ngodi. Chi
s6 COD cdn lai trong dung dich dugc phén tich hang ngay.

- Khéo sdt hinh thdi bun : M4u bin dugc c¢6 dinh trén cic tiéu ban va
chup hinh bing kinh hi€ém vi Olympus, Nhit bdn cé d6 phéng dai 3000 1an.

d.Khdo sdt phuong dn sinh hoc két hap (UASB két hop FBR)

Thi nghiém vé kha ning xir 1§ nuGc thai dét nhuém bing cong nghé sinh
hoc ky khi UASB két hop FBR dugc thirc hién bing hé thdng thiét bi thi nghiém
lién tuc dugc mo ta bang so d6 trén hinh 2.3.
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Nudc san khi x¥ if
12 13
1. C¢tUASB 7. Binh Trung gian
2. CotEBR 8. Binh hdp thy CO,, NH; NaOH (10%)
3, Bdm cd chdt 9. Binh [dm khd (Silicagen)
4. Bdm tuidn hoan 10. Binh do khi (Mariot)
5. M4y thdi khi 11. Binh do muée
6. Ph&u gom khi 12. Nudc thii dét nhusm
13. Dinh ddOng

Hinh 2.3. So dé h¢ thdng thiét bj thi nghig¢m lién tuc - UASB - FBR

2.2.8. Nguyén liéu v phuong phap sir dung dé nghién citu ché tao KIT phan
tir

2.2.8.1. Sinh phdm
a. Vi sinh vit
Cic ching vi khufn hosc ADN tach chiét tir cdc vi khudn dugc néu & bang

2.2.
Bang 2.2. Cdc ching vi khudn ding trong nghién citu

Chung vi khuan Nguén cung cip

Ching B. anthracis chudn 34F, 17JB | Trung tam Kiém nghiém thudc tha y

Trung uong

Ching B. anthracis phan 14p TS1, TS2 | Hoc Vién Quan Y

Chiing B. anthracis VCM-0012, chiing | Phong Di truyén Vi sinh vat, Vién
chudn B. thuringiensis var kurstaki | Cong nghé Sinh hoc

(Btk), B. cereus (Bc), B. mycoides (Bm)
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Vi khudn dich hach Y. pestis da bét
hoat

B6 mén Vi sinh vat, Pai hoc Y Ha
No6i

Cic chimg Salmonella enteritidis, S.
typhimurium, E. coli DHS o, E. coli
IM 101, E. coli IM 109, E. coli XL1
Blue va E. coli HB101

Phong K§ thuit Di truyén, Vién
Coéng nghé Sinh hoc

Vi khuin ta Vibrio cholerae Inaba 389
va Ogawa 395

Céc chung Salmonella typhi

Cic chung Shigella. dysenteriae
Shigella. boydii 342, Shigella. flexneri
F3a-388, Shigella. flexneri F2b-395,
Shigella. flexneri F2a-407, Shigella.
sonnei 348, Shigella. sonnei 364,
Shigella. sonnei 367, E. coli EPEC, E.
coli EHEC, E. coli ETEC, 11 ching E.
coli ky hiéu tix 1-11. '

Vién Veé sinh Dich t€ Trung uong

Ciac ching Pseudomonas fluorescens

Ps7-1 va Azospirillum sp. DA10-2

Phong Vi sinh vat hoc dat, Vién
Cong nghé Sinh hoc

b. Cdc cdp moi (bang 2.3)

Bang 2.3. Trinh tu cdc cdp méi su dung trong nghién ciu

Tén Trinh ty

Kich thudc san
phém (bp)

Cic cap moi sir dung trong nghién cttu Bacillus anthracis

EWA-1 5’-TATGGTTGGTATTGCTG-3’

EWA-2 5’-ATGGTTCCGCCITATCG-3’ 167

PA 5

5’- TCCTAACACTAACGAAGTCG -3’

PA 8

5’- GAGGTAGAAGGATATACGGT -3’

596
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1234 5’- CTGAGCCATTAATCGATATG -3’
1301 5°- TCCCACTTACGTAATCTGAG -3° 346
Cap moi sit dung trong nghién citu Yersinia pestis
PLAF 5 ATCTTACTTTCCGTGAGAAG 3
PLAR 5 CTTGGATGTTGAGCTTCCTA 3' 430
Céc cap méi sit dung trong nghién ciru Vibrio cholerae
TOXP1 5-GGCTGTGGGTAGAAGTGAAACGG-3
TOXM2 5-CTTAATTTGCCATACTAATTGCCGC-3' 1300
HLYAIL 5-GCCAAAACTCAATCGTTGCG-3
HLYA2 5-TGTAAAGCTAACCGCTTGCG-3 1100
MALATP3 | S’-TCTTCCTGCTGGTTCIGATCTCGCG -3°
ALATM6 |5 -TTGTGGCAAGCTAAACACGCCCG -3 1400
Cap mdi st dung trong nghién ciu Salmonella typhi
vipRf 5 GTTATTTCAGCATAAGGAG 3°
vipRr 5 ACTTGTCCGTGTTTTACTC 3’ 595
Céc cap moi sit dung trong nghién citu Shigella spp.
mdh p9 5- CTA ACC CGG TTA ACA CCA CAGT-3
mdh p10 5'- GGC AGA ATG GTA ACA CCA GAG T-3' 201
1A251F 5- GGG ATA GAT CCA GAG GAA GG-3
1A.832R | 5-CCG GAC ACA TAG AAG GAA ACTC-3 624
2A506F | 5- CTG GCG TTA ATG GAG TTC AG-3’
2A.848R | 5-CCT GTC GCC AGT TAT CTG AC-3 383
Prf 3’-AAGGAGGTGATCCAGCC-3’
Pir 5-GCGTGGACTACCAGGGTATCTAATCCS | O
ORF-3f 5-AGCGATCTTACGTCTTG-3’
ORF-3r 5-CGAGATGTGGAGGCAT-3' 118

c. Cdc Kit tach chiét

- TA Cloning Kit (Invitrogen)

- QIAquick® PCR Purification Kit (QIAGEN)
- S.N.A P.™ Purification Kit (Invitrogen)

- BigDye® Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems)

- QIA Prep Spin Mini Kit (QIAGEN)
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2.2.8.2. Dung cu va hod chdt

a. Dung cu
- BO loc méu vi khudn (Santorius): Phé&u loc, gi4 loc, 6ng dén, binh thu miu

va mang loc khudn.

- Méay bom chan khong.

- Ong eppendorf chén doén.

- Méy PCR va bd dién di agarose.

- 6ng ly tim vo tring.

- May soc nhiét.

- Pipet Man, ddu con cdc loai cing mét s6 dung cu khic.

b. Hod chdt

Nuéc st dung dé pha méi trudng, pha cdc dung dich va dé dimg truc ti€p
trong cdc thi nghiém dugc khir tring va khir ion theo hé théng xir Iy nuéc Milli-Q
Ultrapure (Millipore, Australia), nuGc sir dung cho phan ting PCR Ia loai siéu tinh
khiét do BRL-GIBCO cung cép.

Agar ding cho nudi cdy vi sinh loai A dugc cung cdp bdi Becton Dickinson

~va Co., Cockeysville, MD, USA.

Agaroza d€ kidm tra san phdm PCR dugc cung cdp bdi FMC Bioproducts,
Rockland, MA., USA

Chi thi ADN (ADN Marker) va cic enzym gidi han khéac cling nhir cic dung
dich dém do Imvitrogen, New England Biolabs, Inc., Beverley, MA., USA cung
cép. '

Mot s6 hod chit sir dung khédc duge cung cdp bdi Sigma Chemical Company
(St. Louis, MO., USA), Merck PtyLtd., (Kilsyth, VIC., Australia), BDH
Laboratory Supplies va Asia Pacific Speciality Chemical Ltd. T4t ca cdc hod chat

nay duoc sit dung va bdo quan ding theo chi din ctia nha san xuat.

c. Moi trucng
Moi trudng co ban LB (Luria-Bertani) ding trong cdc thi nghiém nu6i cdy

dugc pha ché theo cong thic:
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- Bactotrypton hodc casein hydrolysate: 10 g

- Cao nfm men (bactoyeast extract): 5¢g
- NaCl: 10g
- V6i moi truong LB agar cho thém agar: 15 g
-H,0 11

Moi truomg SOB gém: Trypton (20g/1), Yeast extract (5g/1), NaCl (10 mM),
KCl (2,5 mM) va MgCl, (10 mM), MgSO, (10 mM). MgCl, va MgSO, dugc thém
vao sau khit tring nhiét d6. Moéi trudng SOC 1a SOB c¢6 b sung them 20 mM
glucoza sau khi khir tring.

o Moi trudng MPA: b Moi trudng CYS
Cao thit 3g Pept_on 10g
Pepton | 10g Cao ndm men 3g
Thach 20g Glucoza 7g
NaCl 5g KH,PO, 5g
H,0 11 MgCl, 0,5mM
PH 7-7,2 - MndCl, 0,5mM
s Moi truong MPB /nSO, 0,05mM
Cao thit 3g FeCl, 0,05mM
Pepton 10g CaCl, 0,2mM
NaCl 5g H,0 ' i
H,0 11

pH 7-7,2

- Méi trudng RSA 12 moi trudng MPA b8 sung 5% mdu thd

2.2.8.3. Cdc phuong phdp nghién cit
a. Phuong phdp tach chiét ADN t vi khudn

D& thuc hién dugc phin ing PCR thi thanh phin khong thé thiéu Ia ADN
1am khuén. DSi véi mbi loai vi khuin éé c6 cac phuong phdp khdc nhau dé tich
chi&t ADN.

Téch chiét ADN tir vi khudn B. anthracis

Mot khudn lac vi khudn moc trén moéi trudng thach mdu RBA qua dém dugc
chuyén vao 200ul dung dich dém TE (10 mM Tris-HCI [pH 8,0], ImM EDTA
Na), tron déu, dun soi trong 20 phiit, d€ ngudi & nhiét d6 phong, li tim 13000
vong/phiit trong 1 phit thu dich néi 1dm khuén cho chay PCR.
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Tach chiét ADN tdng s tir vi khudn Yersinia pestis
ADN t8ng s6 cha vi khudn dich hach v hoat dugc téch chi€t bing bing bo
hoa chat 12 DNeasy kit ctia Hing Qiagen. Qui trinh tich chiét dugc mo ta tém tit

nhu sau:

1. L&y 500 pl sinh khéi vi khudn, ly tam 10000 vong/2 phiit, thu dugc cin t&
bao.

2. Thém 180 ul ATL vio méi éng Eppendorf (dung diu con khudy tan cin té
bao). Thém 20 pl Proteinase-K va 4 pul Rnase-A (néng do 100 mg/ml), sau d6 lic
déu bang may lic va G & 55°C/2 gi¢s (thinh thodng lic trong qua trinh ).

3. Thém 200 pl AL, ldc déu 15 phit. Sau d6 u & 70°C/10 phiit.

4. Thém 200 pl cdn tuyét di (96-100°), lac déu.

5. Chuyén toan bd hén dich sang 6ng cé mang loc clia bd kit DNeasy (mini
column) dem ly tdm & 13000 v/phiit trong 1 phit, bd dich ly tAm bén du6i, giit lai
cot ¢ mang loc. |

6. Cho 500 pl dung moi AWI1, dem ly tdm & 13000 v/phit trong 3 phiit, bd
dich ly tdm duéi cit. |

7. Cho 500 1l dung moi AW2, dem ly tam & 13000 v/phiit trong 3 phit, bd
dich ly tam dudi cit.

8. Chuyén cot DNeasy mini column dit vao &ng Eppendorf 1,5ml méi ¢6 ghi
ky hi¢u miu d€ lvu giit. Cho 100 pl AE 1én mang loc trong cot, dé & nhiét do
phong mot phiit, dem Iy tam & 13000 v/phiit trong 1 phiit. Dich 1y tam lic nay
chinh 12 ADN téng s6, bao quan & nhiét do -20°C.

Noéng d6 ADN duge xac dinh bing phuong phdp do d¢ hdp phu & budc séng
260 nm nhd médy quang phé k& (spectrophotometer) GBC UV/visible 911A. Ham
lugng ADN téng s6 sir dung cho mdi phan dng PCR (50 pl) 1a khoidng 100-150
nanogam (ng).

Tach chiét ADN plasmid tir vi khuin Vibrio cholerae

1. L4y 1,5ml dung dich sinh kh&i vi khudn dich hach vao 6ng Eppendorf, ghi
k¢ hiéu cdn th4n.
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2. Ly tam 13.000vong/phiit trong 4 phuit dé thu can t& bao.

3. Cho 250ul P1 vao, tron déu dé hoa tan can t€ bao.

4. Cho vao 250ul P2, d4o nhe, dé nhiét do phong trong 4 phiit.

5. Cho vao 350ul N3, déng nép, 3o nhe bang cich 1on ngugce xuoi vai 14n.

6. Ly tam 13.000vong/phdt trong 10 phiit. Thu dich trong bén trén dé chuyén
sang cot loc. ,

7. Ly tam 13.000vdng/phut trong 1 phiit. DS bo phin nudc dusi cot.

8.Cho vao 500u PB, 1y tam 13.000vong/phiit trong 1 phiit, bd nude & dudi.

9. Cho vao 750u PE, ly tam 13.000vong/phiit trong 1 phiit, bo nuéc & dudi,
ly tam 13.000vong/phiit trong 1 phit m6t 14n nita.

10. Chuyén cot loc sang 6ng Eppendorf sach.

11. Cho 50u dung dich théi ADN (goi 1a EB, elution buffer) 1én trén mang
loc, d€ nhiét do phong trong 5 phiit, ly tim 13.000vong/phiit trong 2 phit. Dung
dich bén.dudi 12 ADN plasmit, kiém tra trén thach agaroza sau khi cit bing
enzym gidi han, va baoc quan & -20°C cho dén khi cén sir dung.

Tach chiét ADN tdng s tir vi khuin Yersinia pestis

- Ly tam huyén dich vi khuén, loai dich n&i. Can t€ bao vi khudn dugc hod
lai trong 567 ul TE(10 : 1), b8 sung 32 ul SDS 10% va 3 ul Proteinase K, dao
déu, & & 37°C trong 1 gity dé ph4 € bao.

- B4 sung 180 ul NaCL 5M, 1 65°C trong 10 phiit, sau d6 chiét ADN bing

700 pl dung dich phenol, ly tam thu dich néi ndm trén 16p xdc t& bao, chuyén
sang 6ng Eppendorf méi. Chiét lai ADN bang cdch bd sung 600 ul chloroform :
isoamyalcohol (24:1), ly tam thu dich ndi chuyén sang 6ng Eppendorf méi.

- K&t tha ADN bang cach b8 sung 1/10 thé tich NaOAC 3M pH 5.2 va 2.5
14n thé tich cén 100%, sau d6 tha ADN & - 25°C tong 2 gid.

- Ly tam loai bo dich ndi, rira cin ADN bing cén 70%, lam kho ADN, sau
dé hod lai can ADN trong dém TE chita RNase(100 »g / ml), 0 & 37°C trong 1 gio
dé loai ARN.
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Tach chiét ADN tdng sé tir vi khudn S. typhi

Nudi cdy vi khudn S. fyphi trong 10 ml moi trudng LB léng (0,5% yeast
extract; 1% bacto-pepton; 1% NaCl ) & 37°C, 1ic 200 vong/phiit qua dém.

- D8 dich nubi cfy qua dém nay vio céc éng eppendorf 1,5 ml, ly tim 5000
vong/phit trong 5 phit, thu 18y t& bao. Trong mbi &ng, trinh tr cac budc ti€p theo
duoc tién hanh nhu sau:

- Hoa tan tha t€ bao vao 576 ul dung dich TE (Tris-HCI1M, pH = 8; EDTA
0,5 M, pH = 8), sau d6 b8 sung 30 ul SDS 10% va 3 pl proteinase K 1% va @ &
37°C trong 1 gid.

- B6 sung thém 180 pl NaCl 5M va & & 65°C trong 10 phiit.

- Miu dugc 14y ra va dit ngay trén dé lanh d€ trdnh dit giy ADN genom.

- Ly tam mfu & 13000 vdng/phiit trong 15 phit & 4°C d€ tha nhimg phan tir
protein c6 khdi lugng phén tir 16n.

- Dich ndi dugc tr0on déu nphe nhing V6 2 rni
phenol/chloroform/fisoamylalcohol. Sau d6 ly tam 13000 vbng/phﬁt trong 10 phit
va chuyén dich pha trén sang dng eppendorf méi. Qué trinh ndy dugc tién hanh
lap lai it nh4t 2 14n d€ loai bd hoan toan protein ¢6 trong miu. -

- Dich pha trén chita ADN genom dugc tha bdng 2 14n c6n lanh tuyét d6i va
dugce thu lai bing cich ly tam 13000 vong/phiit trong 10 phit. Taa ADN duoc 1am
kho va hoa lai vao trong 40 ul TE c6 b8 sung thém RNase 1%. Miu dugc giit & -
20°C.

Téch chiét ADN tong sé tir vi khuidn ciia Shigella spp.

¢ Do tat ca cdc ching dugc sit dung nghién citu déu 1a vi khudn Gram 4m,
nén tich chiét ADN tdng s cla céc € bao Shigella spp., E. coli, S. enteritidis, S.
typhimurium, V. inaba, V. ogawa P. fluorescens Ps7-1 va Azospirillum sp DA10-
2 dugc tién hanh theo Masterson va cong su [92].

¢ Tich chiét ADN vi khudn tir miu nu6c song ngoi.

Nudc song ngdi tr nhién c6 thanh phdn phifc tap nén dugc Iva chon lam mé
hinh dé tién hanh nghién citu tich chi€t ADN vi khudn. Cic phuong phdp theo
Yu-li Tsai va cong su [93], Kuske va cong su [94] da duogc si dung trong qud
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trinh nghién ctu tich chiét ADN vi khudn tir miu nudc song ngdi & Ha Noi. Quy
trinh nhu sau:

1. Thu thap miu nude (200-400 ml)— 2. Thu sinh khéi (qua mang loc vi
khudn) — 3. Rita sinh kh6i bing nudc v6 tring—> 4. Hda sinh khdi vao dém TEN
(350ml), tron déu— 5. BS sung SDS (5%), lac déu, tron k§ va G 10 phit— 6.
Chié&t bang phenol va Chloroform (3x) — Két tlia bang c6n— 7. Rira sach ADN
bing cdn 70%—> 8. Lim kho6 chan khong — 9. Ki€m tra chét Iwong bang phan
{ing nhéin ban gen 16S-ARNT.

b. Phuong phdp PCR dé xdc dinh gen trong vi khudn
Sau khi tich dugc ADN vi khuin, cong viéc tiép theo 1a phai nhan duge gen
cdn phat hién bdng phuong phap PCR va kiém tra sdn phdm trén gel agarose. Chu

trinh nhiét cho phéan ing PCR va néng do gel agarose 1a khdc nhau d6i vdi mbi
loai gen khac nhau.

Xéc dinh cic gen cua Bacillus anthracis

Phén tmg PCR dé xic dinh cic gen rrv, cap, pag cla vi khuan Bacillus
anthracis dugc tién hanh & diéu kién: 94°C trong 2 phit, ti€p theo 1a 30 chu ky
khuyéch dai (94°C - 1 phﬁt, 55°C-1 ‘p‘hﬁt,“ 72°C - 1 phiit) va kéo dai'¢ 72°C trong
5 phit. San pham PCR (3,5ul) dugc dién di trén gel agarose 2%.

Xic dinh cac gen pla cua Yersinia pestis

Phén tng PCR d€ xdc dinh cdc gen pla clia Yersinia pestis dugc tién hanh &
diéu kién: 95°C trong 5 phit, ti€p theo 1a 35 chu ky khuyéch dai (95°C .- 1 phiit,
51°C - 1 phiit, 72°C - 2 phit) vh kéo dai & 72°C trong 10 phdt. San phdm PCR
(3,5ul) duoc dién di trén gel agarose 0,8%.

Xac dinh cic gen ciuia Vibrio Cholerae

Phén tng PCR khuéch dai cic gen md hod Enterotoxin, Hemolysin va
Malate dehydrogenaza sir dung Taq polymeraza dugc ti€n hanh véi 40 chu ky,
mdi chu ky gém 3 buéc. Budc 1: bién tinh sgi ADN khudn & 94°C trong 1 phuit.
Budce 2: moi két cap b8 sung v6i doan gen twong déng trong ADN khuén & 52°C
trong 1 phiit. Buc 3: tdng hop, kéo dai chubi & 72°C trong 1 phit 20 gidy. Sin
phdm PCR dugc dién di kiém tra trén gel agarose 1%.

54



Xic dinh gen vipR cla Salmonella typhi

Chuong trinh PCR st dung Taq polymeraza dugc ti€n hanh v6i 30 chu ky,
mbi chu ky gém 3 budc. Budc 1: bién tinh sgi ADN khuén & 94°C wong 1 phut.
Budc 2: mdi két cip bé sung v6i doan gen twong dong trong ADN khuoén & 54°C

trong 1 phiit. Budc 3: tdng hop, kéo dai chudi & 72°C trong 40 gidy. San phdm
PCR duoc dién di kiém tra trén gel agarose 0,8%.
Xéc dinh cic gen ciia Shigella
¢ Phén tng nhan ban c4c phan doan gen ma héa doc (6 Shiga.
Chu trinh nhiét duge ti€én hanh theo Tarr va cong su [95]: bién tinh 10
phiit & 94°C, chay 35 chu k¥ theo cic budc: 92°C trong 40 giay, 60°C trong 1 phiit

v 72°C trong 2 phiit. San phdm phén tng dugc kiém tra bing phuong phdp dién
di agarose 1,5%.

4 Phan g nhan ban phin doan gen 16S-rADN

Phan tng dugc thuc hién voi chu trinh nhigt nhy sau: Giai doan ddu, ADN

dugc bién tinh & 95° C trong 1 phiit 30 gidy, tiép tuc bién tinh & 94° C trong 1
phit, k& ti€p mdi duoc gin & nhiét do 52° C va phan fmg kéo dai chudi & 72° C
trong 1 phit 20 gidy. Giai doan chinh dugc 1ap lai 30 14n chu ky nhiét co ban
gidng & giai doan ddu, chi khic & chd ADN dugc bién tinh mot 14n ngay & nhiét
do 94° C trong 1 phiit, ti€p sau pha cudi ciing phan tng kéo dai chudi dugc duy tri
& 72 ° C trong 10 phiit va san phdm dugc bao quan & 4° C. Két qua phan tng dugc
kiém tra bing phuong phdp dién di agarose 0,8%.

¢ Phan tmg nhan ban phan doan ORF3 cha locus psa

Phan doan ORF-3 dugc thu nhan bing chu trinh nhiét theo Rafii [96] nhu
sau: bién tinh ADN 50 giay & 94°C, sau d6 phan tng kéo dai 35 chu ky nhiét véi
cdc bude 94°C trong 60 gidy, 45°C trong 90 gidy va 72°C trong 2 phit; & chu ky
cudi cling budc 72°C kéo dai 10 phit. Sin phdm phén ing duge kiém tra bang
phuong phép dién di agarose 1,5%.
c. Phuong phdp tao Kit phdt hién cdc vi khudn gdy bénh

Sau khi kiém tra cdc san phdm PCR, lua chen cdc gen dic hiéu cho méi vi

khudn d3 dugc phat hién. Tién hanh tao Kit phat hién dua trén cac thanh phédn va
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diéu kién cho phan #ng PCR da t6i wu. Ngoai ra mi bo Kit cin c6 them Kit 4m
tinh va Kit duong tinh 1am d6i chiing.

Kit phat hién: D& phat hién nhitmg vi khudn tuong tng véi gen dic higu.

Kit am tinh: Ding nu6c vo tring hosic ADN cia vi khudn khac loi.

Kit duong tinh: St dung ADN ctia vi khuén tuong tng.

d. Phuong phdp xdc dinh dé nhay cua Kit
Dé€ x4c dinh do nhay ctia Kit, ta st dung Kit v&i cdc 46 pha lodng t€ bao hay

ADN ctia vi khuin tuong tng. Sau d6 xdc dinh néng do pha lodng nho nhét ma
vén c6 thé phdt hién duge vi khuén.

e. Phicong phdp thu mdu vi khudn tix nuéc va khéng khi

Nguyén tic clia phuong phép 12 1am gidu lugng vi khuén cédn phdt hién bing
hé théng thu miu. He théng thu miu gédm 2 bd phén chinh: Bom chén khong tao
ra su chénh léch 4p sudt trong va ngoai binh loc, tao 4p uc dé khong khi (nudc di
vio binh loc), Mang loc vi khudn (®0,45um) lam ranh giéi giita trong va ngoai
binh loc ding dé thu vi khudn di qua. |

f. M6t 56" phwong phdp khdc
Ngoai cdc phuong phdp chu y&u di néu, ching t6i con st dung mot s6

phuong phép khac d€ b6 trg cho nghién ctu bao gdm:
e Phuong phdp thir dic diém sinh 1i sinh ho4 ctia vi khudn,
e Phuong phép tao Kit huyét thanh mién dich,
e Phuong phép thir nghiém Kit trong phong thi nghiém,
e Phuong phép tach dong va doc trinh tu gen.
2.2.9. Nguyén vat liéu va phuong phap sir dung dé nghién citu ché tao thiét bi

phat hién nhanh sv 6 nhiém vi sinh vat déc hai trong méi truong
khong khi

2.2.9.1. Nguvén vit liéu
- Mau thiét bi ACP (Nga) c6 trong trang bi ctia Bd Tu 1énh hod hoc
| - C4c ho4 chdt dimg dé ché tao thudc thir: NH,Cl, etanol, metanol, H,BO,,
H,0,, NaOH, HCl, thu6c thit huynh quang, KCl, axit tartric, NH,Cl
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- Cdc chung vi sigh vat thir nghiém:
Es chelicloa (E.coli)
Staphylococol (Khudn tu cdu)
Bacillus subtilis (Truc khudn c6 bio tir)
Bacilus anthracis (Than)

2.2.9.2. Phuong phdp nghién ciu

- Dé phan tich thanh phén thudc thir da sit dung cdc phuong phap sc ky khi
(thiét bi HP6890 - M¥), quang phé hong ngoai (Nexus 670FT-IR - M¥), quang
phé tlr ngoai kha kién (JASCO V530).

- D& ché tao gia cong cic chi ti€t, bd phan co khi va dién tir clia thiét bi dé

tai d3 phoi hop vai mét s6 co s& nghién ciu san xudt co khi dién tir dugc trang bi

cac thiét bi thi nghiém va san xudt ¢6 dd chinh xdc cao.

2.2.10. Nguvén liéu va phuong phap sit dung dé nghién edu xir 1¥ moi trudng

dat, nuée, khong khi va thuc phidm bi 6 nhiém vi sinh vat doc hai

2.2.10.1. Chéng vi sinh vdt thi nghiém
Pé tién hanh thi nghiém da tién hanh thu thap, phan 1ap cic ching, kiém

tra dac tinh sinh hoc, gitt trong thach mém va dong khd bdo quan cac ching thi
nghiém. Riéng v6i ching truc khudn Than khi tién hanh thir trong khong khi,
chiing tdi ding ching khong doc (nonpathogen) d€ ddm bioc an toan cho ngudi
[3m thi nghiem.

* Phdy khudn td ( Vibrio cholerae 01, Inaba ):

Chiing dugc phan 14p tai cdc vu dich tai Cdn Tho, An Giang nam 2001,
* Chiing tricc khudn ly ( Shigella flexneri ) :

Ching dugc phan 1ap tai cic vu dich tai Tuyén Quang, Son Tay nam 2001

* Vi khudn dich hach ( Y pestis ) :

Chung phan 1ap tai Tay Nguyén nam 1998, 1989 c6 du y&u t6 doc luc, loai
trir Murin toxin.

*Vi khudn thuong han { Salmonella typhi ) :

Chilng nay dugc tuyén chon tit cdc ching phén 14p clta Khoa vi sinh vat Vién
VSPD-QD tir 1997 - 2001 tai cdc vu dich Dién Bién Lai Chau, Mudng T¢, Son La
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* Truc khudn than ( B.anthracis } :

- Chimg phén 1ap tit bénh nhin do Khoa vi sinh vét phan lap d€ ti€n haph thi
nghiém khir bing nhiét, vi séng va hod chat. Ching khong doc dimg cho thir
nghiém gay phiém khong khi dudng khi dung.

- San xufi chiing thi nghiém dudi 2 thé sinh dudng va bao ti
2.2.10.2. Moi trudng nudi cdy va phdn lip vi sinh vét déc hai
Moi truong canh thang BHI
Canh thang kiém
Moi trudng thach dinh dudng ( Muller Hillton)

Mbdi trudmg tao bio tir than: Casein (iryptic) (50,0g), Cao thit (10,0g),
CaCl,.6H,0 (0,1g), FeSO,.TH,0 (0,01g), MgSO0,. 7TH,0 (0,05g), MnSO,.4H20 (0,03g),
K,HPO, (5,0g), KH,PQ, (1,0g), Thach (22,0g), Nudc cit (1000mi).

Tat ca hoa tan trong nudc bing cich dun néng nhe, chinh pH 7,4, cho vao
chai Roux( 120mil/chai ), hdp v6 trung. Sau khi thach dong d€ tli &m 37°C/ 2 ngay
cho kho mit vi kiém tra vé tring.

- Tién hanh k¥ thudt :

. Cho 2mi chiing gidng, lang déu mit thach, d€ 37°C cho dén khi hinh thinh
it nhdt 80% bao tir . Cho 10ml nuSc cat dé gat chung. Rira 3 14n bang bing nudc
cdt vo tring. Ly tam ldy cdn, cho vao binh v0 tring miéng rong, b6 xung phu gia
(pha trong dudmng Lactose 5%) dé€ dat 5.10° bio tit/ml. Dong kho hén dich bao
theo thutng quy.

Kiém tra ty 1¢ hinh thanh bao tit bing nhuém Gram, nhudém huynh quang va
soi kinh hang ngay.

Cic b0 thuGc nhuém ki€m tra vi sinh vat : thuSc nhudm gram, xanh
malachite, hiss, thuéc nhuém huynh quang than, dich hach do Khoa Vi sinh Vién
VSPDQD san xuit.
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2;2.1 0.3. Trang thiét bi sit dung trong nghién citu

¢ Buong sinh hoc

Pé nghién citu di thiét k€, xay dung bubng tao khi dung dé thir gdy nhiém
mAm bénh Than, dich hach trong khong khi. Budng ddng thoi duge ding dé thir
cdc bién phap khir khudn bang xo6ng hod chét.

- Thé tich bubng : 1,000m?

- Buéng c6 khung nhom kinh, boc xung quanh bing kinh kin khong cho khi
thodt va cic cira c6 giodng kin

- C6 thé tao do 4m theo chi s6 mong muén

- Budng ¢6 quat tao gi6 dé tron déu khi dung

- D& tao khi dung d3 st dung may tao khi dung kich ¢ hat 5,2 micromet
(OMRON CX) ctia Nhat: Chi s6 khi dung 400ml/phit, dung tich sinh khéi vi
khuén : 10ml, kich thudc hat khi dung : 5,2micromet,dp sudt phun t5i da : 2,0bar
(200kPa), Nhiét do toi thiéu : 10°C, t5i da : 40°C, P6 &m t5i thidu : 10%,
61 da : 95%

- Viéc tao khi dung vi khudn bing mdy tao khi dung dugc thuc hién trong
budng thi nghiém véi ndng d6 10° CFU/ml , nhiét d¢ 20-40°C, d¢ 4m 60-85%.

AR

Hinh 2.4. Budng sinh hoc tu sdn xudt va thiét ké phuc vu cho khit triing
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¢ Cdc thiét bi dung cu thi nghiém khdc

¢ Hotte an toan mitc d§ II ( T4y ban nha)
T sdy kho ( Tay ban nha)
N6i hdp udt Tomy { M)

Ong nghiém cic loai

Micropipetter Gilson ( Phép)

Hop chita cic loai dat
¢ Cdc loai hod chadt sit dung khit triing, 1dy ué
- Dung dich NaClO
-lIodine
-Peroxide hydrogen
-Chlorhexidine
- Quaternary ammonia
- Formaldehyde
2.2.10.4. Cdc thudt todn si dung_trong khit tring, tdy ué
* Cong thitc chuyén déi gitta °C va °F
 F=(Cx9/5)+ 32
°C= (°F -32) x5/9 |
- Thoi gian chét do nhiét ( TDT: Thermal Death Time) : 13 thdi gian cdn thiét
diét bao tir & nhiét do xdc dinh

-Gid tri D ; 1a thoi gian can thiét dé bat hoat hoac diét 90 % s6 luong vi
khuin

- Gid tr1 F: 1a thoi gian tinh theo phit diét toan bd bao tir trong chdt 1ong khi
xit 1§ nhiét tir 120°C hodc 250 ° F.

- Gid tri Z : xdc dinh sy thay ddi nhiét d6 1Am thay d6i gid tri D d6i véi mot
loai vi khudn dac trung.

- CT : Hiéu lyc ctia tdy u€ trong d6 C: nong do6 clia chit khir trimg, tdy ué, T:
thdi gian cin thiét dé bat hoat tinh theo ty 1& %

- Gid tri Q10 : I tj I¢ ciia gid tri D & 2 nhiét 6 ma nhiét do ndy céch nhiet
do tiép theo 10°C
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Céch tink vi khudn bi bét hoat:
CFU * méu chimg ~ CFU* sau khir tring
Hiéu quad diét khudn (%) = X 100
CFU* miu chiing

CFU* (clone forming units): dugc tinh trén cm? bé mat néu khir traing bé mat
bao bi bao quan thuc phdm, hoic trén g thyc phdm.
2.2.10.5. Phuong phdp nghién citu

a. Phitong phép edy nhiém bdo tir than trong khong khi bang mdy phun khi

dung
D& giy nhiém bao tir than trong khong khi di sir dung budng sinh hoc

(muc 8.2.3). Ding midy OMRONCX clia Nhat Ban dé tao khi dung hén dich vi
khuédn, diéu khién néng do, tdc 6 phun dé dat 10° CFU/m”.

b. Phutong phdp khit tring bang xéng hoi hod chdt (Formaldehyde)

Sau khi bdu khong khi trong bubng sinh hoc dat 10°CFU bao tir Than/ml,
déng kin budng xc‘)hg bang héa chdt Formalin ddm dic ( Formaldehyde 36% ) ctia
hang Merk. Cach x6ng nhu sau : Pong lugng héa chit can thir, tron véi nude cat
theo ty 1&¢ 1V héa chit + 9 V nuée ( ¢t 10ml Formalin cho vao 90ml nuéc ), cho
vao binh x6ng, dat binh trén bé&p dién, khi toan bo hén hop bay hoi hét thi tit dién
( cOng tic dién ngoai budng ) .

L4y méu tai cdc thoi diém bing tim quét bé mat budng réi cdy vio canh
thang dinh dudng kiém tra kha nang s6ng sét clia bao tir.

Dé dam bao an toan cho ngudi Iam thi nghiém va cong déng budng thir dat
trong mot budng khéc, tat ca clta déng kin, ddn bang keo cdc ké clra d€ khﬁng cd
mam bénh tho4t ra ngodi. Khi 14y miu deo mat na phong doc. Két thic mot thi
nghiém bat dén cuc tim qua dém dé khir khudn. '

c. Phuong phdp gdy nhiém bao nt than trong ddt

- Bao tir than dugc pha v6i nudc mudi sink 1y hodc dung dich dém PBS ( pH:
7,2) dé dat ndng do 10® CFU/ ml.

- Thit nghiém dugc ti€n hanh trén cdc hop chia cdc loai dat khdc nhau: dat
cdt, ddt mim, va d4t hén hgp, dat sét. Hop chita ddt ¢6 kich thuGe: 20 ¢cm chiéu
dai, 10 cm chiéu ngang va 30 ¢m chiéu sau = 6000 cm®
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- Tru6c khi gay nhiém bao tif than trén moi trudng dat, cdn dua toan bo hop
dung d4t vao autoclave, hdp u6t & 121°C / 30 phiit d€ loai bo toan b vi khudn, ky
sinh tring ¢6 trong d4t sau d6 mGi tién hanh gay nhiém bao tif than.

-L&y 10 ml bao tif ¢6 néng d6 10® CFU/ ml, phun déu trén bé mit d4t c6 téng
dién tich 1a 200 cm?

- Dat hop dét & phong thi nghiém ( nhiét d6 20°C -25°C/ 24- 48 givy

-Ldy 1 g dit & cdc vi tri 5 cm. 10 cm, 15 cm, 20 cm ( ddnh gi4 d6 tham thdu
cta vi khudn) , tron déu v6i 10 ml nudc mudi sinh 1y, 18y 50ul dan déu trén mat
thach va 1t 37°C/ 24- 48 git doc s6 lugng khuan lac moc trén dia thach ( & méi vi
trf 14y mAu cdy vao 3 dia thach va tinh s6 khudn lac trung binh)

Céng thitc tinh tinh s6 khudn lac trong g dat:

CFU/ g d4at = CFU /50pul x 200 ( hé s pha lodng)

d. Cdc phuong phap diét bao tit than trong moi truong ddt
* Phuong phap nhiét

Phuong phdp nay chi ¢6 thé 4p dung trong pham moi trudng d4t nhiém bao
tir than véi dién tich hep nhu:

+ khu virc d4t nghi 6 nhim do xdc dong vat chét vi méc bénh

+ do vé&n chuyén miu bénh phim nhiém tryc khuén than bj v&

+Moi truong d4t bao hoa véi nude, khé st dung phuong phdp khir tring bing
ho4 chat

+ P4t 6 nhiém bao tir than qua rin, hod ch4t khong di kha ning thdm thdu

* Cc budc ién hanh; |

- Béc toan bd phin dat cé chiéu sau bi nhiém bao tir than (dua trén co s&

dénh gi4 mittc do thdm thau ciia bao tir than trén cdc hop gb thir nghiém) hodc c6
thé dua toan bd hop g6 c6 kich ¢ 20 cm x 30 cm x 10 cm dé tién hanh khir tring
bing phuong phap nhiét ( autoclave) & nhiét 46 121°C & cic khoang thdi gian 10,
20, 30 phit tinh tir thdi diém db nhiét do

-Lay 1 g dat sau khi di xtt 1§ & cdc vi trf 5, 10, 15 ,20,25,30 cm chiéu sau
cta hop cho vao canh thang BHI ( Brain heart infution), 0 & 370C/ 24 72 gid,
doc két qua.
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- Nhan dinh két qua:
+ N&u canh thang BHI duc, ching to khir tring chua dat yéu ciu
+ Néu canh thang trong chiing minh vi khuén khong phat trién

* Diét bao hz than trong moi triong dat bang hod chdt:

- Sau khi gay nhiém bao tif than trén mdi trudng d4t nhu trén

- Pha dung dich formaldehyde ( 36%) v6i nudc cdt dé c6 ndng 4o 2%; 4%,
8%, 10 %....

- Phun formaldehyde v&i cic ndng d6 nay trén bé mait va st dung dng thong
kim loai dua formaldehyde xudng sau hop dung dit c6 chiéu cao 30 cm

- S6 lugng khir tring bé miat 1a: 100 ml hod chat & cic ndng do
formaldehyde khac nhau ( 2%; 4%; 6%,8%)/ 200 cm?® tuong duong véi 50 1it/ m?
vdi cic néng d6 formaldehyde pha lodng khdc nhau.

- Chiéu sau ctr 10 cm cho 5 ml formalin ¢ ndng d¢ khac nhau.

*Ddnh gid hiéu qud diét bao ti:

+ Sau thdi gian 4 gid, 8 gid, 10 gid, sau 12 giy khir tring bing
formaldehyde .

+ Ldy 1 g ddt ( & céc. vi trf ¢6 chiéu sau 5, 10, 15, 20 cm) tron déu v6i 5 ml
nudc ct khir trung, 14y 0,1 ml hén dich cdy vao tilach dudng.

+ 1 dia thach & 37°C/ 24- 48 gid doc s6 khuén lac moc trén dia

+ Tink t5 1 % bdo tit bi tic ché"

CFU/ g khong khit trung — CFU/ g ddt da khit triing
Cong thic tinh: 100 % x ,

CFU/ g khong khit triing

e. Phuong phdp khit triing trong nuéc

+_Phuong phdp dun séi_{ 100°C )
Cdc budc tién hanh:
- Cho vao binh mit mai khodng 10ml hén dich vi khuin ¢6 10° CFU/ml c6 vi

khuin.
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- Dun s6i véi khodng thdi gian khéc nhau sau d6 14y miu (0,1pl) cdy vio
canh thang dinh dudng, d€ & 37°C qua dém dé kiém tra s6 vi sinh vat cdn s6ng

»

soOt.

+ Phuong phdp Tyndall ( pasteurization): & nhiét do 60°C

Cdc budc tién hanh:

- Cho vao céc typ ( hoic binh niit mai ) khoang 10ml hén dich vi khudn c6
10° CFU/ml c6 vi khudn. Pun cich thuy 60°C. Tai thdi diém dinh sdn 14y mot
vong ddy que c4y, c4y vao canh thang dinh dudng, dé t 4m 37 °C qua dém.

2.2.11. Nguyén liéu va phuong phép sit dung dé nghién ctru ché tao phuong
tién bao vé ¢4 nhan chéng lai tic dong cia vi sinh vat doc hai theo
duong hé hip

2.2.11.1. Nguyén liéu

- Vat lieu gidy loc FP clia Nga (FP N%1, FP N22, FP N%3)
- Mex, mang soi téng hop
- Céc vat liéu phu trg dé ché tao khdu trang, bdn mat na

2.2.11.2. Phuong phdp nghién citu
a. Phwong phdp ddnh gid chdt liong vdt liéu loc:
+ D6 day (mm): ‘
Xic dinh theo TCVN 5071 - 90 [97]
+ Khoi lwong (g/m?):
Xic dinh theo TCVN 1752 - 86 [98]
+_Sitc cdn ho hdp (Pa) (trd luc - siic cdn doi voi dong khi di qua):
Xéc dinh theo GOST 10188 -74 (Nga) [99,100]
biéu kién do: S =50 cm?® V= 2,5 lit/phuit.
+_Hiéu sudt loc sol khi (swong ddu tiéu chudn) (%):
Xéc dinh theo GOST 20810 - 75 (Nga) [99,100]
Diéu ki¢n do: S=50 cm?; V =2,5lit/ phiit; Suong ddu: r=0,14+0,17 um; C,
= 2500 mg/m’ ; Duc k€ quang hoc: FEN 58
b. Phuong phdp dinh gid chdt luong khdu trang, bdn mdt na
+ Khoi luong (g):

Xéc dinh theo phuong phédp can
+_Do giam truong nhin (%):
Xéc dinh theo TCVN 3154 - 79 [101]
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+ Sitc cdn hé hdp (Pa): |
Xac dinh theo GOST 10188 -74 (Nga) [99,100]
Diéu kién do: V = 30 lit/phit
+ Hiéu sudt loc sol khi (swong ddu tiéu chudn) (%):
Xéc dinh theo GOST 20810 - 75 (Nga) [99,100]
Piéu kién do: V = 30 lit/phiit; Suong diu: r= 0,14 + 0,17 um; Cy = 2500 mg/m® ;
Puc k& FEN 58

¢. Phuong phdp danh gié kha ndng loc Sol vi sinh vdt cila vdt liéu loc, khdu

trang va bdn mdt na |

Qua nghién citu thir nghiém da thi&t k&, ché tao, lap dat va dua vao thit nghiém hé
thdng thiét bi ddnh gia kha nang loc vi sinh vat. Sau khi lip dat da tién hanh do thi
nghiém d€ silta chita va hoan thién toan bd hé thdng thiét bi dénh gid. Qua két qua thix
nghiém di xay dung dugc qui trinh ddnh gid hiéu sudt Ioc vi sinh vat cha vat ligu va céc
phuong tién c4 nhan bao vé co quan ho hap.

Sc d6 thiét bi ddnh gid hiéu sust loc vi sinh vat ciia vat liéu va phuong tién c4 nhéan
bao v& cd quan ho hap (bdn mait na, khéu trang) dugc trinh bay trén hinh 2.5.

D

2 3 4 dcimditn 'r \
2 ot A
= inh tring
) L e
(@
- )

Hinh 2.5. Sodo nguyén Iy hé thong thiét bi ddnh gid hiéu sudt loc vi sinh vdt

cua vt liéu va phuong tién cd nhdn bdo vé co quan ho hdp.

1. Bom chan khdng 5. Quat phan phéi
2. Binh ldy méu vi sinh vat 6. B9 tao sol vi sinh vat
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3. Thiét bi do lwu hugng kbi 7. Budng thit

4. Bo ga mau thi 8. Dia 1dy miu vi sinh vit
(vi tri: 4 gbc va diém gita, mbi
vi trf 2 dfa)

QUI TRINH DANH GIA

1. Hoa chat:

- Dung dich focmalin 36%

- Thach dinh dudng, thach méu

- Nudc mudi sinh 1y 0,85% tiét trung

- Canh thang dinh dudng

2. Chiing vi sinh vat:

Vi sinh vét sit dung trong thir nghiém 1a vi khudn Staphylococus aureus, Gram (+),
hinh ciu, kich c& 1pm.

3. Qui trinh do:

Thuc hién thit te theo cic budc sau:
- Thiét bi duge 1dp rdp déng bo nhu so d6 hinh 9.1.

+ Khi do vat liéu lgc: ding bo gé kep vat lidu, dién tich vat [iéu thir SO cm? , luvu
Iwgng khi thir 2,5 lit/phiit.

+ Khi do khdu trang, bdn mit na: ding bo ga chuyén dung ty ché tao phi hgp vdi
timg chung loai, Ivu luong khi thir 30 lit/phait.

- Kiém tra d6 kin cta thiét bi

- Tiét triing toan b thiét bi bing dung dich focmalin 36%, dinh mtc 12 - 12 g/m?.
- Kiém tra d9 vo tring clia toan bo hé thdng.

- Tién hash do:

+ Tao sol vi khudn trong budng thir bing bé tao sol vi sinh vét 6 (thiét bi phun khi
dung). Bat quat phan phdi 5 lam déu ndng d6 vi khudn trong toan bo budng thit. Sau khi
phun xong dé &n dinh 15 phit. Lay cdc dia thach 14y méu 8, G cdc dia thach & nhiét do
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37°C/ 24 gid, tinh s khudn lac trung binh trén 2 dia theo vi tri, tir d6 tinh s6 lugng vi
khu4n trong 1m?® khong khi theo phuong phdp clia tic gia Rober Koch.

+ Hit khong khi trong budng thir qua méu thir. Thoi gian thit nghiém: 10 phiit.
Luong khong khi hiit duge di qua hé 1dy mau gém 2 binh nuéc muéi vo tring dugc ndi
lién ti€p v6i nhau. Sau khi hiit xong 18y 1 ml nu6c mudi & méi binh cdy vao méi trudng
thach dinh duéng, kich c¢& dudng kinh dia thach 9 cm, & dia thach & 37° C/ 24-48 gid.
Dé&m s6 khudn lac cé trén dia. Xdc dinh cdc dang khuén lac c6 trén dia thach. Mdi dang
khun lac cho 3 khuén lac, ting sinh trén moi trudng thach dinh dudng sau 24 gid, bt
khudn lac xéc dinh lai tu cAu ving trén thanh dinh danh vi khudn ID 32 STAPH, doc két
qua trén may mini API, n&u két qua tra 15i khong phéi S.aureus, thi cdc dang khuén lac
nay bi loai bd khong tinh, déng thdi kiém tra lai do vo khudn cia budng thi.

2.3. MOT SO PIEM MGI TRONG MUC TIEU VA NOI DUNG NGHIEN CUU CUA DE
TAI

¢ Day 1a 1 trong cac dé tai nghién ctru KHCN ddu tién & trong nude dé cap
dén v4n d¢ nghién ctu cong nghé sinh hoc xUr Iy su 6 nhiém moi trudng do céc
chat thai doc hai sinh ra tir hoat dong cta cdc co s& san xuét qudc phong (cdc hod
ch4t c6 tinh nd, chdy, cdc hod chit chuyén dung doc tinh cao...). | |

¢ D@ t2i dd di sau nghién cu vé kha nang phan 1ap tuyén chon dugc tir cic
mdiu d4t, nuSe bi ¢ nhiém lau nam & cdc co s& quéc phong cic chiing vi sinh cé
hi¢u lyc phan hiy cao d6i v6i céc chét thai dac thit quéc phong. Trén co sd d6 cb
thé ché tao dugc céc ché phdm vi sinh ¢ hiéu lyc chuyén hod cao déi véi cdc hop
ch4t nitro, nitro thom 13 thanh phdn thuSc nd, thuSc phéng va thiét lap duoge
10 quy trinh xir Iy vi sinh thich hgp d6i v6i cdc chat thai 12 thanh phin thudc
phéng, thudc né va mot so chat thai dac thi khéc. D3 di sau nghién citu giai phdp
sinh hoc két hogp ky khi va hi€u khi dé xir Iy khir tring triét d& hon tinh doc cha
céc chat thai qudc phong dic chiing.

¢ Cic quy trinh cong nghé sau khi thiét 1ap déu dugc thir nghiém kiém tra &
quy mo pilot phong thi nghiém trudc khi tri€n khai 4p dung trong thuc tién tai
mot s8 co s& qudc phong.

¢ Lan d4du tién 0 di€u kién trong nuGc di nghién citu phuong phép ché tao
cdc bo Kit phan tir (mdi bo 2 Kit ) ding dé phdt hién chinh xdc va nhanh so véi
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cdc phuong phdp truyén thdng cdc vi khudn gay bénh than, dich hach, t3, ly,
thuong han bing k¥ thuat PCR, nghién citu xay dung cdc quy trinh san xudt va st
dung cac bd Kit nay.

¢ Lan ddu tién § di€u kién trong nude di nghién citu ché tao 2 loai thudc thir
kha ning c6 thé sir dung thay thé cho 2 loai thuSc thir ding cho mdy phat hién vi
sinh vat doc hai ACP cia Nga. Nghién ctru cong nghé sdn xudt, thiét k&, ché tao
thiét bi bdo dong sinh hoc c6 tinh nang twong duong miy ACP ctia Nga.

¢ Did nghién ctru thiét 14p cdc mo hinh gay nhiém, tao co s& dé xiy dung vi
thir nghiém quy trinh xi 1y, khir tring, tdy ué€ moi trudng ddt, nudc, khong khi,
thuc phdm bi nhiém cdc vi sinh véat doc hai nhy than, ta, ly, thuong han, dich
hach, thich hgp véi diéu kién Viét Nam.

¢ Da nghién citu thi€t k€&, ché tao dugc 2 loai phuong tién phong hd cé nhan,
d6 12 loai khdu trang c4 nhan va bin mit na cé kha ning loc vi sinh vat bdo vé co
quan ho hdp dudi tdc dong vi sinh vat doc hai va c6 thé trang bi dai trd cho toan
dén, toan quan.
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CHUONG 3. KET QUA NGHIEN CUU

3.1. NOI DUNG 1 - XAY DUNG QUY TRINH PHAN TICH PHUC VU MUC TIEU
NGHIEN CUU CONG NGHE VA PANH GIA HIEU QUA PHAN HUY SINH HOC
CAC CHAT THAI QUOC PHONG PAC CHUNG

3.1.1. Pac diém noéi dung nghién ciru

Trong nhimg nam gan day cdc phuong phap phan tich hod 1y hién dai nhu
séc ky 10ng cao 4p (HPLC), sic ky khi - khoi phé (GC - MS), sdc k¥ 10ng - khéi
phd (LC - MS) va mot s6 phuong phdp quang phd khic da dugc img dung rong rai
trong nhiéu linh vuc khoa hoc cong nghe khic nhau, dac biét 14 trong Iinh vuc
mo6i trudng. VGi nhitng dac tinh vu viét vé do nhay, do phén giai va do chinh xdc
cao cdc phuong phdp trén da dugc tng dung nhu nhimg phuong tién tin cay dé
giam sdt va danh gid hiéu qua cdc cong nghé xt [y méi trudng [51].

Phuong phdp HPLC, GC-MS, IR, UV - Vis di dugc ching toi 4p dung dé
nghién cttu qué trinh xir [¥ cdc chét thai qudc phong dic ching nhu DNT, TNT,
TNR, NG bing phuong phdp hédp phu [6,7], dién phan [7-10], clo ho4 [5], st dung
ning lugng UV [13], ozon hod [11,12]. Nh& két qua phan tich bang cdc phuong
phép hod 1¥ hién dai da 1am 5 dugc cdc van dé lién quan dén co ch€ qué trinh
phan hlty cdc chédt 6 nhiém bdi cdc tdc nhan khdc nhau, xdc dinh dugc sdn phdm
qué trinh phan hiy, trén co s& d6 xéc 1ap duge co s& khoa hoc dé xay dung cdc
quy trinh céng nghé xir 1y chiing.

Trong qud trinh phan hiy sinh hoc cdc chat 6 nhiém hitu co, dic biét 1a céc
hop chat nitro thom, cdc san phdm d4u md... thudng sinh ra nhiéu hgp chét trung
gian, trong d6 c6 nhitg chat c¢6 thé gay 6 nhiém thi cdp. Do ndng do céc chat
ndy thudng khong cao, cling nhu tinh chit hod 1y cua chiing ciing it c6 su khic
biét do d6 chi bing cac phuong phap hién dai, c6 do nhay va 46 phén giai cao mdéi
c6 thé theo ddi duge su bién dbi cha cic san phdm nay trong qud trinh xit 1§, méi
c6 thé dénh gid dugc chinh xdc hiéu qua qua trinh xit Iy. Chinh vi viy dé dim bao
cho viéc nghi¢n ciru cdc giai phdp cong nghé sinh hoc xtt Iy cdc chat thai quéc

phong dic chiing dugc tién hanh thuan 1gi budc ddu tién 13 phai nghién ciu xay
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dung dugc cic quy trinh phan tich céc chat thai va san phidm phan hﬁy cta ching
bing cdc phuong phép hod 1y hién dai nhu HPLC, GC, GC-MS...

Trong phan ndy cla bdo cdo s& gidi thiéu k&t qua nghién cttu xay dung cac
quy trinh phén tich cic chat thai qudc phong dic ching nhu TNT, DNT, TNR,
NG va chdt T bing phuong phdp sic ky. Phuong phdp va k¥ thuat phan tich da
trinh bay trong muc 2.2.1.

Tir két qua thuc nghiém dé tai da xac dinh, hoan thién mot s6 quy trinh phin
tich bing phuong phép sac ky long cao ap, sic ky khi, sac ky khi - kh6i phd phuc
vu cho viéc nghién ciu cong nghé sinh hoc xir 1§ nugc thai chita TNT, DNT,
TNR, NG, chat ...

Céc diéu kién chinh dé€ thuc hién quy trinh dugc trinh bay nhu sau.

3.1.2. Két qua nghién ciru quy trinh phin tich TNT trong nuéc thii bing
phuong phap sic ki l6ng cao ap (HPLC)

3.1.2.1. Phuong phdp ldy mdu va xit Iy mdu.

a. Lay mdu TNT trong nudc thdi

TNT trong nudc thai § cdc cong doan san xudt khic nhau c6 ndng do ciing
rit khdc nhau. TNT c6 néng d6 I6n nhét duge xic dinh & cong doan xi thu héi
TNT bang hoi nude. Néu ndng d6 TNT trong nudc thai nhd hon 1mg/l thi phai
chiét lam gidu trudc khi ti€n hanh phén tich.

Qué trinh tién hanh nhu sau: Lay 500 moi trudng nude thdi chita TNT cho
vao phéu chiét dung tich 1000 méi trudng, thém vao phéu chiét 10ml axeton va
10ml cloroform ¢6 dd sach phan tich. Lic trong 10 phiit sau d6 dé yén 760 phut
cho téch 16p, chiét 14y phan dung moi hitu co c6 chita TNT dé phan tich.

b. Ly mdu TNT trong qud trinh xit 1Y bang phitong phdp vi sinh

Trong qué trinh nghién ctu xir Iy TNT bing phuong phdp vi sinh d3 dua
thém vao nhi€u chét 1dm moi trudng va trong qué trinh xi 1y tao nén nhiéu bimn lo
limg do d6 khong thé x4c dinh tryc ti&p. Miu phai dugc ly tam & t6c do cao dé
tich phan bun. N&u ly tam khong tdch dugce thi phéi sir dung mang loc dic biét c6
kich thuéc 16 0,45 pm, loc dudi 4p lyc clia Xy lanh chuyén dung.
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3.1.2.2. Thiét bi, hod chdt

D€ phan tich sir dung thi€t bi sic ky long cao dp HP1100 (M¥) trang bi
dedecter Diode Array c6 budc séng do A=190+-900 nm.

Dung méi phén tich:

- Cloroform pA

- Axeton pA

- Axetonitril do sach sic ky

- Nudc cat 2 lan
3.1.2.3. Piéu kién phdn tich sdc ky long cao 4p

- Pha tinh str dung cot spestorb ODS C18 kich thude hat Spm.

- Pha dong st dung hdn hop axetonitril: nudce ty 1é 60 : 40 theo thé tich.

- T6c d6 pha déng 0,8 ml/phiit.

- Nhiét do cot 25°C.

- Tin hiéu do A=200 nm, A,=250 nm, A,=350 nm, A;=400 nm.
3.1.2.4. Xdy dung dé thi chudn ngoai xdc dinh TNT

- Pha 5 dung dich chuin c6 néng @ TNT twong ung 1a 2,5; 5,0; 10; 20;
50mg/l. '

- X4c dinh trén mdy sic ky 1dng cao 4p cdc dién tich pic twong ing clia timg
dung dich. .

- Xay dung dé thi chuin theo ham s6 S=f(c)

- D4 thi chudn dugc trinh bay & hinh 3.1.1

Calibrationh Curves

ket el betepd okttt ke ft bt E B E B BB b E b E P b P -1 1 F T

Ama TNT at expn. RT: 3.761
500 DAD] C. Sio=250.16 Ref=36D.100
E i Correlation: 0.99521
200 - Residual 5td. Dev.:  24.2681(
; + Formula: v = mx + b
- E n: 18.00292
1 b: 293235
3 ¥: Amount[mg/l]
?004. v: Area
o0 %
] ]
] 20
Amount mod]

Hinh 3.1.1. P4 thi chudn xdc dinh TNT

71



3.1.3. Quy trinh phén tich DNT va NG béng sic kv Iéng cao 4p

3.1.3.1. Phuong phép ldy mdu va chudn bi mdu

a. Lay mdu DNT trong nidc thai
DNT c6 trong nuéc thii cha cdc phan xudng san xudt thudc phong hinh cdu

va hinh 6ng. DNT hoa tan it trong nudc vi vay néu ndng do DNT c6 trong nude
thai nho hon 1mg/ cin phdi ti€én hanh lam gidu miu. Cich tién hanh nhu & phin
3.1.2.1.

b. L&y méu NG trong nudc thdi

NG c6 trong nudc thai ctia cac phan xudng sdn xuat thudc phéng 2 goc: gém
thu6c phéng hinh 14, thuGc phdéng hinh cidu va thudc phéng hinh 6ng. NG tan
trong nudc véi ty 1& 1 : 5000 vi vay khong cin phai lam giau.

c. Ldy mdu trong qud trinh nghién citu xit Iy bang phuong phdp sinh hoc

L4y miu DNT va NG trong qud trinh nghién citu xi& 1§ bang phuong phip
sinh hoc tién hanh twong tu nhu cich da néu & phin 3.1.2.1.(b).

3.1.3.2. May méc thiét bi hod chdt
Dé phan tich DNT va NG st dung cic mdy moc, thi€t bi va hod chit nhu da

néu trong muc 3.3.1.2.

3.1.3.3. Diéu kién phdn tich
biéu kién phan tich nhu di néu trong muc 3.1.2.3.

3.1.3.4. Xdy dung dé thi chudn ngoai xdc dinh DNT va NG
a. Xdy dung dé thi xdc dinh DNT

- Pha 5 dung dich chuén c¢6 ndng do DNT tuong tng la 3,13; 6,25; 12,5; 25;
50mg/1.

- Xdc dinh trén mdy sic k¥ 10ng cao 4p cac dién tich pic twong Gng cha timg
dung dich.

- Xay dung d thi chudn theo ham s6 S=f(c)

- D6 thi chudn dugc trinh bay & hinh 3.1.2
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Calibration Curves
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Area DNT at exp. RT: 3.747
1400 - DAYl C. 3iu=250.16 Ref=350.100
— 1 | Correlation: 0.98634

] Reaidual Std. Dev.: 125.54794
1000 Formula: v = ¥ + b ,

-{.

] 3 n: 2582079
800 b: _ 80.18543
son ®¥: Anount[mg/l]

3 k] v: Area
400
200 j

D T T
] 20 a0
Agount [mga]

Hinh 3.1.2. P4 thi chudn xdc dinh DNT

b. Xay dung do thi xdc dinh NG
- Pha 5 dung dich chuén c6 néng d6 NG twong tng 12 0,02; 0,06; 0,1; 0,14;
0,18 g/l
- X4c dinh rén mdy sic k¥ 16ng cao dp cdc dién tich pic trong Gng cla ting

dung dich.
- X4y dung d6 thi chufn theo ham s6 S=f(c)
- D4 thi chudn dugc trinh bay & hinh 3.1.3.

Calihration Curves
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Frea NG at exp. RT: 2.275
BOOD - - 1 DAD1 C. Sic=250.16 Ref=360.1D0

3 Correlation: 099371
7000 Residual Std. Dev.: 378.40717
8000 < 2 Formula: v = mx + b
S000 3 'Y 43987 86753

; h: 431.21854
4000 ¥x: Amount[mng/l]
agan - v: Area
w000 P
1000 S

0 T
0 0.1
Amoynt [mad]

Hinh 3.1.3. Pé thi chudn xdc dinh NG

3.1.4. Quy trinh phan tich axit styphnic bang phuong phip sac ki 16ng cao 4p

3.1.4.1. Phuong phdp ldy mdu va xit Iy mdu

a. Ldy mdu axit styphnic trong nudc thdi

Axit styphnic ¢6 trong nuéc thai clia nhd mdy san xudt thuSc méi né chi
styphnat. Axit styphnic tan nhiéu trong nudc nén néng d6 ctia né trong nudc thai
kha cao vi vy khong phai lam giau mau.
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b. Ly mdu axit styphnic trong qud trink xiz 1y bang phuong phdp vi sinh

L4y miu axit styphnic trong qua trinh xi 1y bing phuong phép vi sinh tién
hanh tuong tr nhu cach da néu & phan 3.1.2.1.(b).
3.1.4.2. Mdy mdc, thiét bi va hod chdt

Céc miy méc, thiét bi va hod chat sit dung dé phan tich axit styphnic nhu
phdn 3.1.2.2.

3.1.4.3. Diéu kién phdn tich sdc ky long cao dp
- Pha tinh sir dung c6t spesiorb ODS C18 kich thuéc hat Spm.
- Pha dong stt dung hén hop axetonitril: nuéc ty I& 60 : 40 theo thé tich.
- T6c d6 pha dong 0,8 ml/phiit.
- Nhiét do cot 25°C.
- Tin hig¢u do A=200 nm, A,=250 nm, A,=350 nm, A,=400 nm.

3.1.4.4. Xdy dung dd thi chudn ngoai xdc dinh axit styphnic

- Pha 5 dung dich chudn c6 néng d¢ axit styphnic twong ing 1a 2,5; 5; 10;
20; 30 mg/l.

- X4c dinh trén may sic ky 16ng cao dp cdc dién tich pic tuong ing cla timg
dung dich. Xay dung d6 thi chudn theo ham s6 S=f(c). Pé thi chuin duoc trinh
bay & hinh 3.1.4.

Calibratian Curves

Frea Axit Stvphnic at exp. RT: 1.084
3 1 DAD1 C. S5io=250.16 Ref=3560.100
400 Correlation: 0.599594
1 Residual Std, Dev.: 223128
200 Formula: v = ox + b
3 2 m: 1518336
b: 6.27633
200-} X: Amount[mg/l)
v: Area
100 4
0 —
o 0
Amourtimed] |

Hinh 3.1.4. D4 thi chudn xdc dinh Axit styphnic
3.1.5. Quy trinh phén tich chit G bing sic kv khi

3.1.5.1. Phuong phdp ldy mdu va xi Iy mdu
Chat G l1a mot thanh phdn quan trong ca nhién liéu tén lira, 6 2 thanh phdn

chinh Ia xylidin va triethylamin 13 cdc hop chat dé bay hoi nén ngay trong qué
trinh cdt gilt & kho da gdy 6 nhiém khong khi.
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Tfong qué trinh phuc héi nhién liéu tén lira 16ng xylidin va triethylamin gay
6 phi&m khong chi khong khi ma ca cho ngudn nudc va dat.

a. Ldy mdu xylidin va triethylamin trong khong khi

Xylidin va triethylamin tan rét t6t trong cic dung moéi hitu co vi vay tién
hanh ldy miu bing cich hap thu trong dung dich ruou ethylic: nude ty 1€ 50 : 50
theo thé tich. Sau dé xdc dinh trén mdy séc ky khi v6i dedecto ion hod ngon lira.

b. Ly mdu xylidin va triethylamin trong nudc

- Xylidin va triethylamin tan rat kém trong nuGc vi vay phai tién hanh 1am
gidu bing céch chiét v6i hén hop toluen : rugu ethylic ty 1€ 70 : 30 theo thé tich.

- Lay 500 ml miu vao phéu chiét dung tich 1000 ml, thém vao 14 ml toluen
va 6 ml rugu ethylic l4c k§ trong 10 phit. D& yén trong 60 phiit sau d6 tich 14y
phin dung mdi hitu co. Lam kho phin dung moi hitu co bing 2g Na,SO, khan.

- Xéc dinh néng 46 xylidin va triethylamin trong dung moi bang sic ky khi.
3.1.5.2. Mdy méc, thiét bi va hod chdt

- Mdy sic ky khi Agilent 6890 N (M¥) dedecto ion hod ngon Iita.

- Toluen pA

- Rugu ethylic pA
3.1.5.3. Diéu kién phdn tich sdc ky khi

- Cot HP-5% Phenyl Metyl Siloxane, cappillary 30,0m x 320pm x 0,25 ym

- Khi mang nito, tdc d6 khi mang 4ml/phiit.
- Chuong trinh nhiét d6:

300°C (2 phit)
150°C / 10°C/phit
60°C  10°Ciphic
- Ché& d6 khong chia dong
- Nhiét d6 ddu bom 280°C
- Nhiét d6 1> 300°C
- Nhiét @6 dedecto 320°C
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3.1.54. Xay dung dd_thi chudn ngoai sdc ky khi xdc_dinh_xylidin va

triethylamin
- Pbha 5 dung dich chuén c6 néng d6 xylidin va triethylamin twong tng 13

0,35; 0,7; 1,4; 2,4; 4,8 mg/l. ;

- X4c dinh trén may séc ky khi cdc dién tich pic twong ing ctia timg dung
dich.

- Xay dung d6 thi chuén theo ham s& S=f(c)

- D4 thi chudn dugc trinh bay & hinh 3.1.5 va 3.1.6.

Calihration Curveas
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Hinh 3.1.5. Dé thi chudn xdc dinh Trietylamin
Calibration Curvea
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Hinh 3.1.6. Pé thi chudn xéc dinh Xylidin
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3.1.6. Quy trinh phin tich TNT,_DNT, TNR va cic sin_phim phan hiy sinh
hoc bing phuong phip sic k¥ khi - khéi phé (GC-MS)

3.1.6.1. Phuong phdp chudn bi mdu yé ldy mdu
Cic ching vi sinh vit di phan lap tuyén chon (Stenotrophomonas

maltophylic, Curvularia prasadii RL, B.L Mathus, Preudomonas aeruginoza)
dugc nudi cfy trong moéi trudng cé thanh phin khoing KH,PO, (0,4 g/,
(NH,),SO, (0,6 g/l), MgSO,.7H,0 (0,06 g/l), CaCl, (0,08 g/l), FeSO, (0,01 g/l),
rom (0,1 g/l), bot dau twong (0,025 g/l), sacaroza (3 g/l), nude (1 Iit); duge bé
sung TNT, DNT, TNR véi néng d6 30 mg/l. Viéc nuoi cdy dugc thyc hién trong
diéu kién nhiét do phong 304+2°C, trén mdy lc co téc do 200 vdng/phit. Sau timg
khodng thoi gian 14 0, 2, 5 ngay lai lic mdy dé xic dinh lugng TNT, DNT, TNR
cdn lai va cdc sdn phdm phan hiy clia né bing phuong phap GC - MS.

Chuén bi m&u phan tich GC - MS: |

- Kiém tra pH clia dung dich m4u phén hiy vi sinh

- Siéu am cédc dung dich nuoi cdy trong bé siéu &m khoadng 15 phit

Lic dung dich miu 3 I4n, mdi 14n 30 phét véi diclometan (thé tich
diclometan bd sung. vio bing 50% thé tich dung dich méu), t6c do lac
300 vong/phit. Gan, loc 14y phdn diclometan va 1an khan bang Na,S0,. Co dubi
dung moi trén mdy cat quay dén khi thé tich ~ 0,5Sml. Chuyén vao éng nghiém,
1am bay hoi dén kho phin dung moi con lai bing dong khong khi néng. Dinh mitc
chinh xdc bang 100 pl MeOH v sau dé ti€n hanh phan tich x4c dinh thanh phin
chc cfu tif trén thiét bi GC-MS. -
3.1.6.2. Thiét bi va diéu kién phdn tich

Dé x4c dinh TNT, DNT va san phim phén hity sinh hoc clia né di sl dung
thiét bi sac ky khi - khéi phd GC 6890-MSD 5972A (M§) clia Phong thi nghiém
phan tich Trung tam Nhiét d6i Viét Nga.

- Chuong trinh chay may: Nhiét do ddu 60°C (giir 1 phiit), ting 11°C/phiit
dén 280°C (giit & nhiét d6 nay tir 5 - 10 phat).

- Nhiét 49 Injector: 270°C, Interface: 280°C.

- Bom 1pl dung dich mau, ch€ d Splitless
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- Detecto hoat dong theo ché& dd quét (scan) tir 45 d&n 450 Amu.
- Cot phan tich: HP-5, Trace Analysis (30m x 250 ym x 0,25um)

3.1.6.3. Quy trinh phdn tich

Sau khi chuédn bi theo cdch thitc néu & muc 3.1.6.2 bom 1ul dung dich miu
v0 réi cho méy chay theo chuong trinh da néu trong muc 3.1.5.3. Viéc phan tich
nhan dién TNT, DNT, TNR v cdc san phdm phén hity vi sinh cta ching dugc
can ¢t vao thoi gian Iuu (tz) va thy vién phd cdu trisc NIST 98.

3.2. NOI DUNG 2 - KET QUA NGHIEN CUU QUY TRINH CONG NGHE SINH HOC
XU LY MOT SO CHAT THAI QUOC PHONG PAC CHUNG

3.2.1. Nghién ciru quy trinh_cong nghé sinh_hoc xir IV nuéc thai chirta TNT,
DNT ciia co s6 san xuit thudc nd

3.2.1.1. Ddc diém noi dung nghién citu
Nudc thai chita TNT 12 loai nudc thai phat sinh chl yéu tir cic day chuyén

san xudt sau:

- Day chuyén cong nghé¢ thu héi thudc nd tir ddu dan, bom, min kém chét
" lugng |

- Day chuyén san xudt thuéc né céng nghiép (thi du thudc né AD1)

- Day chuyén nhéi ép thudc nd vao ddu dan va chi tiét nd...

Nudc thai chita TNT 1a moét trong nhiing ngudn nudc thai ¢b luu luong 16n va
c6 nguy cd gay 6 nhi€ém moi trudng dién rong ciua nganh CNQP. Day 1a loai chit
thai nguy hai vi TNT ngoai tinh gdy né con Ia chit doc véi con ngudi va moi
trudng. TNT xam nhép vao co thé con ngudi thong qua cdc con dudng: hit thd bui
chita TNT, qua duding tiéu hod, hdp thu qua da. D4u hiéu dau tién d6i v6i con
ngudi khi ti€p xic 14u v6i TNT 1a 1am mau thay d6i: tdng s6 t& bao hong cau va
ham lugng hernoglbbin giam, xuit hién t&€ bio do di thudng, c6 sy ting tam thoi
khoi lugng bach ciu va lymphocyte, giy di ting da, l1am v3 mao mach, giy chay
mau mfi [17,22,54,58,59,84]. 3 lidu luong cao va thoi gian ti€p xic kéo dai s€
xudt hién bénh nghiém trong vé mau. Mot tac hai khac cha TNT d6i véi co thé [a
gay bénh vang da, din dén teo gan, lam suy y&u than. Ngoai ra, d6i v6i nhing
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ngudi ¢6 chic ning gan, mat y&u, bi tén thuo‘hg hodc c¢6 tét, su tiép xtic qua
nhiéu, qué dai ngay vdi thuGe nd s& gay ung thu va cdc dot bién khic [54,55].

Trong nudc thai va chdt thdi rdn tr qud trinh sdn xudt thubc phéng, thudc né
Dinitrotolune (DNT) ciing 12 mot trong nhitng ch4t 6 nhiém nguy hai. Con c6
nhiéu gia thiét cho ring DNT dugc sinh ra do phan tng quang hoi cic hgp chat
c6 trong thanh phdn thudc né, dac biét 1a tir TNT. Trong thanh phan thuGc phéng,
DNT chiém 10% d6i véi thuSc phéng hinh éng va 1% d6i véi thude phéng hinh
cdu. Tuy ham lugng khong 16n, song DNT lai 1a chat rat dgc d6i véi con ngudi va
hé sinh thdi. Theo Michael va cong su [48], liéu L.C,,(mg/l) trong 96h d6i véi tao
nudc ngot 1a 1,5 ; tao bién: 0,4 : dong vat ¢6 xuong séng nudc ngot: 0,7 ; ddng vat
c6 xuong song bién 12 0,6 [23].

Chinh vi 12 loai nudc thai ¢6 tinh doc cao cho nén nude thai chita TNT, DNT
12 nhitg d6i twong ducc nhiéu nha khoa hoc moi trudng quan tdm nghién citu. DE
xlr Iy nudc thai loai ndy ngudi ta di 4p dung nhi€u phuong phéap hod - 1y nhu:
quang ho4, hap phuy, thiéu huy va phin huy dién hoa [6]. Tuy nhién gid thanh cla
cic phuong phdp nay thudng cao, do d6 viéc nghién cifu tim ki€m cdc giai phdp
cong nghé khdc c6 gid thanh thdp hon trong d6 c6 gidi phap sinh hoc 1a vén dé c6
tinh c#p bach hién nay. Muc tiéu cia dé tai 12 nghién citu ché pham vi sinh vi quy
trinh sir dung ché€ phdm vi sinh d€ xir 1y nudc thai chira TNT va DNT.
3.2.1.2. Phén huy TNT, DNT bdng phwong phdp sinh hoc hiéu khi

a. Phén ldp va so tuyén cdc vi sinh vdt cd khd ndng phdn huy TNT, DNT

- Tr cdc mau d4t bi nhiém thudc phéng, thude nd da phan 1ap duge 26 chiing
VSV ¢6 kha nang phat tri€n duge trén méi trudmg khodng ¢6 b sung TNT, DNT
nhu Ia ngudn hitu co duy nhat. K&t qua nghién ctu nay cho thdy, VSV hoin toan
c6 kha nang chdp nhin va chuyén hod cic chat doc 1a thanh phdn thudc phong,

thudc nd, diéu ndy ciing phi hop véi két qua nghién ctu cla 1 s6 tdc gid khédc
[19,33].
- Trong 26 ching VSV da phan lap dugc ¢6 20 ching vi khudn (chiém
76,9%), 4 chimg mdc (chi€m 15,4%), con lai 2 ching xa khudn (chi€m 7,7%).
- Céc chiing VSV khdc nhau, kha nang phat trién trén moéi trudng c6 TNT,
DNT ciing rdt khdc nhau. C6 nhimg ching phét trién manh trén ca 2 co chait
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nhung cﬁng. c6 chiing phét trién t6t trén mot trong hai moi trudng, modi trudng cdn
lai phét trién binh thudng thdm chi c6 ching phdt trién y&u, diéu ndy néi 1én kha
ning st dung céc ch4t 6 nhiém I3 thinh phdn thuSc phéng, thude né nhu 12 nguén
hitu co duy nhit clia cic ching khdc nhau 13 rdt khdc nhau.
- Cdc ching c6 kha ning phdt trién manh trén moi trudng cé TNT, DNT
dugc sit dung d€ nghién citu ti€p vé kha ning phan huy TNT, DNT clia ching.
b. Khd ndng phan hu$ TNT, DNT ctia cdc chiing VSV da phan lap

& Khd ndng phén huy TNT cua cdc ching da phdn ldp

13 ching VSV phat trién t6t trén moi trudng c6 TNT 1A ngudn hitu co duy
nhat dugc nuoi cdy theo muc 2.2.2.2(b), kha nang phan huy TNT dugc d4nh gid
thong qua viéc x4c dinh lugng TNT con lai trong méi truong (muc 2.2.2.2(d)).

Tir két qua nghién ctu cho thiy:

- T4t ca cac ching phat trién duge trén méi trudng cb TNT nhv 14 ngudn hitu
co duy nhédt déu c6 kha nang phén huy hodc chuyén hod TNT, nhung tusr chiing
ma hiéu sust phan huy hoic chuyén hod TNT dat t 15% dén 87,5%. |

- 5 trong 13 chiling d3 thir c6 kha nang phan huy hodc chuyén hod TNT dat
. 76,5% trd 1én da duge dinh tén va nghién citu ti€p dé sdn xudt ché phdm VSV xit
1y dat, nuSc thai bi nhiém TNT tir cic co s& sdn xudt qudc phong, dé 1a cic
ching:

1. Ching D2 - Bacillus stearothermophillus

2. Chung D10 - Pseudomonas sp.

3. Chimg D11 - Alcaligenes sp.

4. Ching M1 - Curvularia prasadii R.L & B.L. Mathur

5. Chiing 1m - Stenotrophomonas maltophilia .

¢ Khd ndng phdn huy TNT cia hén hgp cdc chiing vi sinh

Két quéa thir nghiém cho th&y khi st dung hdn hop cic ching vi sinh (D2,
P10, D11, M1, 1m) ching ta s& dat dugc hiu suit phan hity TNT cao hon nhiéu
so vdi khi st dung don chiing. Bang viéc do phd GC-MS da chitng minh ring chi
sau 2 ngay xu Iy toan bd 100% luong TNT (35mgfl) c6 trong dung dich di
chuyén hod thinh hop chdt 4-amino-2,6-dinitrotoluen (hinh 4.1, 4.2), va sau 5
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ngay chuyén hod hét thanh cdc hgp chét it doc v6i moi trudng. Chinh vi vy dé
ché tao ché phdm vi sinh ching t6i s& sit dung hén hop 5 chiing vi sinh v4t niy.
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Hinh 3.2.1. Sdc do GC clia dung dich TNT trudc xu ly
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Hinh 3.2.2. Sdc dé GC cia dung dich TNT sau 2 ngay xu ly

¢ Khd ndng phdn huy DNT cia cdc chiing dd lva chon _
18 chimg VSV phit trién t6t trén moi trudng cé6 DNT 14 nguén hitu co duy
nhét dugc nudi céy theo muc 2.2.2.2(b), kha nang phan huy DNT dugc d4nh gid

thong qua viéc xdc dinh lvrong DNT con lai trong méi trudng (muc 2.2.2.2(d)).
Keét qua cho thdy:
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- T4t c4 céc chiing c6 kha nang ph4t trién trén moi trudng b6 sung DNT nhu
1a nguén hitu co duy nhdt ddu c6 kha nang phan huy va chuyén hoi DNT, tuy
ting ching ma hiéu sut phan huy hodc chuyén hod khic nhau. Ching c6 kha
ning chuyén hod DNT manh nh4t 1a 1m (84,0%) va ching chuyén hod thdp nh4t
1a D5 (35,0%).

- 6 chling c6 kha nang phan huy hodc chuyén hod DNT dat hi¢u sudt 75% tré
lén da duoc dinh tén va dugc nghién ctu tiép dé sdn xudt ché phdm la:

1. Ching D1 - Pseudomonas sp2.

2. Ching D2 - Bacillus stearothermophilus

3. Ching 1m - Stenotrophomonas maltophilia

4. Ching M1 - Curvularia prasadii R.L & B.L. Mathur

5. Chiing DS - Bacillus cereus

6. Chling D13 - Pseudomonas aeruginosa

Trong cdc ching VSV da thir nghiém va dinh tén, ching Stenotrophomonas
maltophilia (1m) 13 ching c6 kha ning phan huy manh c TNT va DNT do d6 &
cic budc ti€p theo ching t6i chi st dung chiing nay d€ thi nghiém.

Cing nhy trong trudng hgp TNT viéc sit dung hén hop ching vi sink (P1,
P13, 1m, M1) da cho phép nang cao dédng k€ hi¢u sudt phan hity DNT so v6i khi
sit dung don ching. Khi s dung hén hop nay sau 5 ngay xur Iy toan bo luong
DNT c¢6 trong dung dich di dugc chuyén hod, phan hily hét thanh c4c san phdm
khong doc v6i moi trudng.

Qua két qua cdc thi nghiém nghién citu vé& &nh hudng clia cic y&u t8 ngoai
canh t6i qua trinh phan huy TNT, DNT ctia VSV ¢6 thé rit ra diéu kién thich hop
cho cdc qu4 trinh phan huy dugc trinh bay trong bang 3.2.1.

Bang 3.2.1. Dié¢u kién thich hop cho qud trinh phdn huy vi sinh TNT, DNT

Céc yéu to MT Déi véi TNT Dai véi DNT
Hén hop khodng (g/1) 1,15 1,15
Lignin (g/1) 0,1 0,1
Sacarosa (g/l) 3,0 3,0
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Bot dau twong (g/1) 0,025 0,025

pH mdi trudng 6,0 - 8,0 (opt: 7) 6,0 - 8,0 (opt: 7)
Chét 6 nhiém (mg/1) <35 <30

Ché phdm VSV (%) ‘ 0,1 0,1

Nhiét do 30+ 5°C 30 +5°C
Thoi gian xu Iy (ngay) 3-4 3-4

Tuy nhién ¢6 mot hién twong 12 sau khi 1én men d€ phan huy TNT, DNT
nuge thai trd nén duc hon. Chi s6 BOD, COD vin cdn cao vi sinh khét VSV va
cAc san phdm trao d6i chét cha chiing cho nén chua thé thdi ngay ra moi trudng
ma phai qua qua trinh keo tu, ling, loc va 1Am trong nudc thai.

Nhiéu thi nghiém d3 dugc tién hanh dé lya chon chdt keo tu thich hop. Két
qua cho thdy, d6i v6i nude thai dd 1én men phin huy TNT, DNT c6 pH > 8, khi
ding chat keo tu 13 phén chua v6i néng do 0,05% s€ dat duge két qua 1a nudc thai
trong, cdc chi s6 COD, BOD gidm dat dugc tigu chudn nuéc thai loai B (TCVN)
(bing 3.2.2).

Bang 3.2.2. _A?nh huéng cia qué trinh keo tu, lang loc t6i gid tri COD, BOD

Thoi diém x4c dinh COD (mg/l) BODs(mg/)
Sau lén men 220 43,9
Sau keo ty, ling, loc 96 26

c. Nghién citu quy trinh sdn xudt ché phdm vi sinh hiéu khi
Chat dugc lua chon d€ 1am chét mang trong sén xudt ché phdm VSV hiéu khi

xit 1§ moéi trudng phai 13 nhitng chat c6 c4u tric x6p, gitt duge do6 4m va thoang
khi, gitt dugc s6 luong VSV 6n dinh trong thdi gian bdo quén, khong gay doc véi
VSV va VSV c¢6 kha nang phan huy d& dang, trdnh tinh trang sinh thém chat théi
méi gdy 6 nhiém moi trudng. Trén co s& cdc nghién citu dac diém sinh 1Y, sinh
hoda VSV va céc yéu cdu cén thiét cho chit mang, ching toi chon celluloza lam
chit mang khi s&n xudt ch& phdm. Mt khéc theo cdc nghién citu clia ching toi va
clia moét sO tdc gid nudce ngoai [21,23], cdc VSV ¢6 kha nang phan huy TNT, DNT
ciing ¢6 thé phan huy xelluloza v lignin rdt t6t. & day, ching t6i chon ngudn co
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ch4t mang (CM) 14 rom, trdu, min cua va cac phu phﬁm nay dugc tron theo nhiing
ty 1& khic nhau va ¢6 40 4m tuong Gng 30 - 50%.

San xudt ché phim theo muc 2.2.2.5, git & nhiét d6 phong (30 + 200), c
sau 2 tudn kiém tra s6 lugng VSV mot 14n, két qua 44 chon dugc chdt mang c6
kha nang giit lugng vi sinh vat dao dong trong khodng 107 - 10" CFU/g sau 6 tudn
va sau 24 tudn s6 luong vi sinh vat vin twong duong s& lugng vi sinh vat bd sung
vao ban dau.

Thong thudng, chit mang thudng chi 1a vat mang bao tit hodc sinh khoi VSV
ma khong 1am thay d6i s6 luong cla chiing. Tuy nhién chdt mang clia ching toi &
day lai 12 mot co chdt cho VSV sinh trudng vA cdc VSV trong ch€ phdm ciia
chiing toi & day c6 thé sinh trudng trong diéu kién bao quan nay cho thdy ching
c6 thé phit hop trong viéc 1én men rin va hitu ich cho qué trinh xi& 1§ d4t 6 nhiém.

Can ¢t vao su thay ddi s6 luong VSV trong cdc ché phdm, ching toi di chon
dugc chit mang thich hop cho ché phdm phan huy sinh hoc TNT va DNT 1a hén
hop min cwa: triu c6 ti 1¢ 1:1 (theo trong hugng).

¢ Quy trinh sdn xudt ché phdm VSV hiéu khi phdn huy TNT va DNT (TSF
va DSF}

* San xuit giong VSV:

Céc chiing vi sinh vit phan huy manh TNT va DNT d3 si dung d€ sén xudt
ché& phdm duge ghi trong bang 3.2.3.

Bang 3.2.3. Cdc ching vi sinh ding dé sdn xudt ché phdm

Ché phiam diing cho TNT (TSF) Ché phiam ding cho DNT (DSF)
1. B11: Alcaligenes sp. 1. B1: Pseudomonas sp.
2. D2: Bacillus stearothermophillus 2. P13: Pseudomonas aeruginosa
3. D10: Pseudomonas sp. 3. 1m: Stenotrophomonas maltophilia

4. 1m: Stenotrophomonas maltophilia 4. M1: Curvularia prasadii R. L. & B. L.
5. M1: Curvularia prasadii R. L. & B. L. | Mathus
Mathus
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Cic VSV trén dugc nudi riéng ré trong moi trudng dich thé c6 thanh phén
(g/1): khodng hén hop - 1,15; lignin - 0,1; saccarose - 3; bot du tuong - 0,025; pH
- 7, trén may lic 200 vong/phiit trong 3 ngdy & nhiét do - 30 + 2°C. Trén 14n céc
gi6ng riéng r& cho budc tiép theo clia qud trinh san xu4t ch€ phdm (gidng VSV).

* San xuit chat mang:

Mim cua, triu duge xit 1y bing cich dun trong dung dich kiém dic trong 3
gidr d€ loai tap chat, sau d6 dugc rira sach dén pH trung tinh, sdy kho.

Hén hop mim cua, triu dugc trén theo ty 1¢ 1:1, khir tring & 121°C trong 30
phiit, sy kho & 100°C trong 3 giv. Hén hop nay s& dugc diing 1am ch4t mang dé
san xuét ché phdm.

* San xudt ché pham:

Tron déu giéng VSV vao chit mang theo ty & 1:1 (trong lugng / trong
lugng), bao gbi trong titi polyethylene 2 16p, ddn kin, bdo quan & nhiét d9 phong
trong 6 thing ké tir ngdy sén xudt.

d. So do quy trinh xit 1Y nuéc thdi chita TNT, DNT bdng k¥ thudt hiéy khi

Tir eai liéu [61,62] va két qua cdc thi nghiém (muc 3.2.1.2) c6 thé dé xuit
quy trinh x{r Iy nude thai chira TNT; DNT theo cdc budc sau (so d6 hinh 3.2.3):

- Nudc thai ¢6 chita TNT, DNT c¢6 néng d6 < 35mg/l va < 30mg/l (tuong
ting) dugc gom vio bé diéu hoa (1), tai day pH nudc thai duge chinh vé trung tinh
bang H,SO, hodc NaOH.

- Nudc thai dd chinh pH dugc chuyén vao hé théng xir 1§ sinh hoc higu khi
(2), tai day b8 sung thém khodng va ché€ phdm sinh hoc (TSF va DSF) véi ty 1&
0,1%, suc khi lién tuc 5 ngdy véi téc d6 dong khi 30 m*/gis.

- Chuyén nudc thai ra bé ling (3), dé ling 6 gid, phdn nudc phia trén duge
chuyén sang b€ keo tu (4), tai day b8 sung chdt keo tu 14 phén chua néng do
0,05% va Ca(OH), sao cho pH > 8, khudy déu, dé lang 24 gi0. Phén cin cla bé
lang sau xt 1§ sinh hoc hié¢u khi duoc tudn hoan lai hé théng sinh hoc hi€u khi.

- Phin nudc trong sau keo tu duge Ioc qua hé théng loc nguge sinh hoc (5)
v6i cdc 16p vat liéu loc kich thude hat khdc nhau. C6 thdi khi nhe @€ ting hiéu qua
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qué trinh loc. Nudc thai Iic ndy c6 thé thii ra méi trudng véi cdc chi tiéu dat nuGe
thai loai B (theo TCVN): COD - 93mg/l; BOD - 28,7mg/l;.
- Phén cin cha bé keo t dugc tich ra dé xit 1y riéng bang chon hodc dét.

Ho4 chat diéu Ché phdm vi

chinh pH sinh, khodng
i _ !
. 4 4
Nudc thii | BE diéu hoa | Xirlg higu | Béling
chita TNT (1) khi (2) 3)
v i Tuinhoan
Khong khi ) i bin
|
Y b :
Thai vao moi Bé Ioc ngugc Bé keo tu
tredng — sinh hoc (5) 4)

r

Hinh 3.2.3. So do6 quy trinh cong nghé xi ly nudc thdi chica TNT, DNT

e. Ap dung thit ché phdm sinkh hoc dé ndng cao hiéu qud cdc céng trinh it 1y -

nugc thdi cong nghiép chiva TNT da trién khai tai cdc co sd quéc phong
Nhu trong chuong 1 d3 gidi thiéu, cong nghé x{r 1y nuée thai chita TNT da

trién khai tai cdc co s& qudc phong cho dén nay chi yéu dua trén co sO cic gidi
phap hod 1y, trong d6 TNT dugc tich khdi ngudn thai bang chét hdp phu la than
hoat tinh. Cong nghé ndy c6 vu di€m 1a vira don gidn vita ¢6 kha ning loai bd kha
triét d& chat 6 nhiém TNT khoi nudce thai nhung c6 han ché 1a gia thanh x& 1y cao
(chti y&u do than hoat tinh c6 gid thanh cao). Déng thoi cin phai c6 bd sung cong
doan hau xir 1y céc chat hép phu da sir dung dé hdp phu TNT. D& gidm gid thanh
xtr Iy cdn phai tim bién phdp gidm lugng than hoat tinh ding dé hdp phu TNT.
Diéu nay chi thuc hién dugc bing cich dp dung céc giai phép gidm ndng do TNT
trong dung dich nuéc thai trudce khi cho qua hé thong h4p phu.

Trén co s& cac két qua nghién cta da néu trén dé thi da thir nghiém bd sung
thém cong doan xir Iy sinh hoc (st dung ché& phdm TSF, DSF) trudc khi xir 1y hap
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phu. Do hunu lugng nudc thai xi Iy 12 twvong d6i 16n (>40 m*/h) do d6 khong the
thuc hién ddy dt 1 chu trinh xit 1§ sinh hoc (khodng S ngay) nhu & diéu kién
phong thi nghiém. Tuy nhién cic két qua thir nghiém trén cac day chuyén cong
nghé dang hoat dong tai co s& quéc phong cho thiy viéc bé sung thém cong doan
xit I sinh hoc ¢6 st dung ch€ phdm TSF, DSF trudc khi thuc hign viéc tich TNT
bing hdp phu (so d6 hinh 3.2.4) dd cho phép giam ddng ké luong hod chit ding
cho x& 1y (gidm gén 1/2 luong hod ch4t ding cho cong doan xit 1y hod hoc, 1/3
lugng than hoat tinh va 1/5 lugng céc chét keo tu).

Nudc thai Xit Iy Xit Iy H#p phu trén
chita TNT co hoc » hodhoc ™ than hoat tinh
i 2
Ché& phdm Xu Iy
TSF ----- ] sinh hoc
Xir 1y than hoat tinh

chita TNT - B loc

Nudc thai da
xie 1y

Hinh 3.2.4. So dd cong nghé xik I nuée thdi chita TNT tai Z1 - TCCNQP

3.2.1.3. Phin hufTNT bang phuong phdp sinh hoc ki khi két hop hiéu khi
Céc thi nghiém cta chiing t6i dé tim cdc VSV c¢6 kha ning chuyén hod TNT

dudi diéu kién hiu khi da dat dugc két qua kha quan d6i v6i nudce thii ¢6 néng do
TNT khong 16n (< 35 mg/l). Céc két qua nghién citu nay c6 thé d4p dung dé€ xir 1y
nudc thai chita TNT & nhilng noi ¢6 mat bang rong, luong nuée 6 nhiém khong
16n va ndng d9 chit 6 nhiém trong nudc khong cao. Tuy nhién, v6i nhitng noi ¢
nong d6 TNT trong nudc cao hon 35 mg/l, mat bing sén xuit cling nhu xtr 1y hep,
thi phan huy hi€u khi chua ddp img dugc yéu cdu. Boi trong di€u kién nay khong
dat dugc muc tiéu phan huy triét dé chat & nhiém, trong dung dich con tén tai
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nhiéu san phdm trung gian c6 doc tinh v6i moi trudng. Trong khi d6 cic giai phip
ky khi thudng c6 kha nang khodng hod TNT triet d& hon. Pay chinh 12 co s& dé
chiing toi tién hanh nghién cttu kha nang chuyén hod TNT trong diéu kién ki kh{
két hop hiéu khi nhdm khic phuc nhitng han ché ctia phuong phap hi€u khi da néi
trén va tao ra dugc quy trinh dp dung cho nhiing noi nuéc bi 6 nhiém TNT cao,
mit bang xt 1§ hep. | |

Dé xay dung quy trinh x{ I¥ nudc thai chita TNT bing phuong phap sinh hoc
ki khi, chiing t6i c6 ging lua chon tap doan VSV ki khi ¢6 kha nang chuyén hoé
TNT cao va da tién hanh nghién cfu cdc y€u t6 ngoai canh dnh hudng truc tiép
dén hiéu sust chuyén hod TNT ctia VSV, trong d6 c6 cdc yéu t3 chinh sau: nhiét
dd, pH, thoi gian nuoi cdy, néng 4o chit 6 nhi€ém va VSV. Sau day 12 mot s k&t
qua da nghién cifu.

a. Lita chon tdp doan vi sinh vt ki khi c6 khd ndng chuyén hod TNT cao

Cic tai liéu tham khao [52,53,63 - 66] va thuc nghiém cho thdy, xir Iy TNT
bing hén hop VSV ¢6 hiéu qua va triét dé hon ding don ching. Chiing tdi khong
tién hanh theo huéng phan lap don ching cic VSV ki khi ma lwa chon tap hop

. chiing trong bun hoat tinh c6 ngudn g&c khdc nhau, d6 ia: bun ao, bin cdng nudc
thai sinh hoat, bin séng T6 Lich, bin ddy kénh thoat nudc ctia co s& ché bién
thuc phdm Tuong Mai. Tién hanh thf nghiém trong thiét bi ki khi ELE.

Kha niing chuyén hod TNT clia cdc loai bin dugc dénh gid bing su thay d6i
ndng do cia TNT trong moi trudng sau 5 ngdy nudi cdy. K&t qua nghién ciu cho
thay trong 4 loai bim hoat tinh da lua chon, bun 14y tir kénh thoat nudc thai clia co
s& ché& bién thuc phdm c6 khé nang chuyén hod TNT manh nh4t. Loai bun nay c6
nhiing chat hitu cd 13 san phdm phan huy céc thiic 4n thira va phu phdm trong qua
trinh ché bién stic san, noi day vi khudn khir sulphat, mot loai vi khudn c6 kha
nang st dung TNT nhv nguén nito duy nhét [22] phdt trién manh. Diéu ndy phi
hop v6i két qua nghién citu clia mot sO tac gia dd cong bd [65 - 67]: sulfidogenic
bacterium c6 kha ning phét trién trén moéi trudng c¢6 TNT 14 ngudn nito duy nh4t
va do d6 né c6 kha nang chuyén hod TNT manh. Theo Boopathy va Kulpa [67] thi
vi khudn khir sulphat ndy 13 Desulfovibrio species (ching B) phan lap dugc tir bin
cdn cta nha mdy san xu4t thifc an.
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b. Anh hudng ciia mot s6 yéu t& dén hiéu sudt chuyén hod ki khi TNT ciia VSV
Pa nghién ciu dnh hudng cia nhiét do, pH ban dau, thoi gian nudi cdy vi
sinh vat, ndng do chat 6 nhiém t6i hiéu suft phan huy TNT. K&t qua thyc nghiém
cho thdy cdc y&u t§ moi trudng anh hudng 16n téi hiéu sust chuyén hod TNT ciia

vi sinh vat ki khi. Méi trudng khodng sunfit 13 moi truong thich hop cho sy phan
htiy TNT ki khi. Diéu kién thich hgp cho hiéu sust chuyén hoa t6i da Ia: nhiét do
40°C, pH 8, thdi gian nuéi cdy 2 -5 ngdy tuy ndéng do TNT. N&u néng 46 TNT cao
(>100 mg/1) c6 thé diéu chinh lugng bun hoat tinh (VSV) trong binh U dé rit ngin
thoi gian lén men. D& TNT duge chuyén hoa hodc phan hily hoan todn c6 thé bd
sung thém cong doan xir 1y hiéu khi sau khi xit 1y ki khi.

K&t qua phan tich HPLC va GC-MS ctia dung dich chita TNT da duoc xit 1y
bing k¥ thuat sinh hoc k&t hop ki khi vdi hi&u khi cho thdy sau 8 ngay xir 1y,
trong dung dich khéng con phét hién dugc c4c sin phdm trung gian c6 tinh doc
hai nhu trong trudng hop chi cé xit 1§ hi&u khi.

c. Quy trinh xit Iy nugc thdi chita thuéc nd bang phuong phdp ki khi

Tir cic két qua thuc nghiém, ching t6i da xay dung quy trinh xir 1§ nu6c thai

.chita thu6c nd bing phuong phédp sinh hoc ki khi k&t hop higu khi nhu sau:
% Chudn bj bim hoat tinh: |

Can 1g bin 14y tir cong thodt nudce thai cha co sd ché bién thuc phim d3 gan

bo cin, s6i, dit dugc dua vao binh nuéi cdy ki khi chira moéi trudng khodng sulfit
c6 thanh phén sau (g/): KC1 - 0,3; CaCl,- 0,07; K,HPO,- 0,25; KH,PO, - 0,25;
NaCl - 0,035; MgCl, - 0,01 ; Na,CO, - 0,16; Na,SO, - 2,84; Saccaro - 3,0 ; pH
6,8.

Day kin niit binh, & & 30°C trong 5 ngay, khi VSV phat trién t6t, cdy chuyén
sang binh méi trudng mdi. Sau 3 14n chuyén (ndng d6 VSV trong binh dat 108-
109 CFU/g), dung dich nudi cdy dugc ding 1am bin hoat tinh (gidng) trong qua
trinh xir Iy nudc thai chita TNT bing phuong phap sinh hoc ki khi .

Qui trinh xir 1y nudce thai chita TNT bang phuong phép sinh hoc ki khi két
hop hi€u khi bao gém cic cong doan chinh sau (xem hinh 3.2.5).
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Hinh 3.2.5. So dé quy trinh céng nghé xit 1y nudc thdi chita TNT, DNT
bang gidi phdp sinh hoc két hop

- Nu6e thai chita TNT, DNT ¢6 néng d6é > 35mg/l dén 150mg/l dugc gom
vao bé di€u hoa (1), tai day nudc thai duge chinh v€ méi trudng trung tinh bing
H,SO, hodc NaOH. Nudc thai sau khi da chinh pH dugc chuyén vao hé théng xi
1y sinh hoc ki khi (2), b8 sung thém moi trudng khodng sulfit (phdn trén) va bin
hoat tinh néng d6 10g/l, dé phan tng 3 - 5 ngay, thinh thodng khudy, tron d€ ting
qua trinh ti€p xdc giita VSV va chét 6 nhiém, thic diy nhanh qué trinh phén huy.
Sau d6 nuGc thai duge chuyén sang bé lang (3), dé lang 6 gi®, phdn nudc phia trén
dugc chuyén sang bé keo tu (4), tai day b6 sung chat keo tu 1a phén chua néng do
0,05% va Ca(OH), sao cho pH > 8, khudy déu, dé ling 24 gid. Phdn nudc trong
sau keo tu dugc duge chuyén sang bé diéu hoa (5) ding cho qué trinh sinh hoc
hi&u khi. Tai day pH dugc diéu chinh vé trung tinh bing H, SO,. Nudc thai sau
khi da trung hoa dugc chuyén vao hé théng xir 1y hi€u khi (6), b6 sung ché phdm
vi khudn hi€u khi, khodng sulfit, nguyén t6 vét (Mn®*) theo ty 1¢ phit hgp. Suc khi
3 - 4 ngay, t6c d0 dong khi 30m’/gid. Tiép theo nudc thai dugc chuyén vio bé
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ldng (7), dé ling 6 gi 18 cho loc qua bé loc (c6 thé 1a c4t min). Nudic thai sau loc
cé thé thai ra moéi trudng hodc cénh déng sinh hoc (ao, ho cé thic vat ngdp
nudc...) dé qué trinh xir 1y duogc triét dé hon. Nudc thai sau xir 1y dat loai B (theo
TCVN).

Phin cin cta bé lang sau xir 1y sinh hoc ki khi (bé ling 3) dugc tuin hoan lai
hé théng xtt [§ sinh hoc ki khi. Phin cin cla bé keo tu dugc tich ra dé xir Iy riéng
bing chon hodc dot.

d. Xit Iy thir nehiém mdu nudc thdi chita TNT cia nhd mdy Z1 theo cdc diéu

kién 101 uu da nghién ciu

Dé kiém ching két qua da nghién ctru, ching t6i da 14y miu nugc thai day
chuyén san xu4t thudc né clia Z1 (c6 néng do TNT Ia 98,8 mg/l), sau d6 tién hanh
xit 1§ theo quy trinh da néu trén. K&t qua cho thdy bang quy trinh ndy c6 thé xtr ly

nudc thai clia Z1 dat tidu chudn loai B sau khoéng 8 ngay. Két qua dugc trinh bay
O bang 3.2.4.

Bang 3.2.4. M¢t s6 chi tiéu méi truong cia nuéc thdi trudc va sau xit Iy 8 ngay
. bang phuong phap sinh hoc két hop ‘
Nong d¢ TNT trong nuéc thai COD (mg/l) BOD(mg/l)

Truge xir | Sauxitly Hiéu suat | Trudcx@ | Sauxk | Trude | Sau xi
1y (mg/l) (mg/) phan huy, % ly ly xu ly ly
3
98,8 0 100 395 . 98 75 58

3.2.2. Nghién ctru_quv trinh céong nghé sinh hoc xir 1¥ nudc thai chita Axit
styphic (TNR) tir co s& san xust thuéc goi né |

3.2.2.1. Pdc diém néi dung nghién citu

Thudc goi nd 1a moét loai thudc né rit nhay ding dé gay né cc thuse né kém
nhay. Cic chit thai, thai ra tir qud trinh san xu4t thudc goi né 1a cic loai chdt thai
dac biét c6 tinh doc hai nguy hiém va ¢6 tinh nhay né rat cac. Mot trong nhitng
nguyén liéu chinh dé sin xuft thudc goi nd 13 axit styphnic. Nudc thai tir cong

nghé san xuit thudc goi né thudng chita lugng 16n axit styphnic (TNR).
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Cho dén nay chua c6 tai liéu nao néi dén anh hudng cu thé ctia TNR déi véi
moi trudng, nhung né nam trong danh sdch 429 chit doc nguy hai cdn dugc xit 1y
[68]. Khi c6é mit trong nudce, TNR lam ting d6 mau clda nude, 1am cin trd su cung
cap oxy cho sinh vit s6ng, gdy mii khé chiu hodc mui théi cho nuéc'va thit c4
[69]. Theo tai liéu ctua Urbanski {70], TNR c6 tinh chét va dd doc hai twong tu
trinitrophenol (TNP). Cho dén nay cic tai liéu vé xir I§ TNR bing phuong phép
sinh hoc hdu nhir chua duge cong ba.

Tai Viét Nam, viéc xir I¥ TNR trong nudc thai tir qué trinh san xudt thubc
goi né bang phuong phép sinh hoc ciing churra duge nghién ctu. Muc tiéu cta dé
tai 12 nghién cttu kha nang phén 14p va tuyén chon cdc ching vi sinh vét c6 kha
ning phan huy TNR d€ ch€ tao ché phdm va xay dung quy trinh xir Iy nudce thai tit
qué trinh san xuit thudc goi nd.

Trén co s& sit dung cic nguyén liéu va phuong phip nghién ciru di néu trong
muc 2.2.3. d¢ tai da thu dugc c4c két qua chinh sau.
3.2.2.2. Két qud phdn ldp va tuyén chon cdc ching vi sinh vdt phdn huy TNR

a. Két qud phdn ldp
Tir cdc miu d4t va nude 14y tir cic ngudn 6 nhiém TNR khdc nhau, tién

hanh phan 13p cdc chling vi sinh vat ¢6 kha ning sinh trudng trén moi truong chira
TNR 14 ngudn hitu co duy nhét bang phuong phdp 1am gidu vi sinh véit duge mo ta
& muc 2.2.3.1.(c). Két qua duge trinh bay trong bang 3.2.5.

Bang 3.2.5. Cdc nhém VSV phan lap tir dit va nwéc 6 nhiém AS

Miu | Sé Nim men Nidm méc Vi khuén
IMONg | S5 ching | %(*) | S5 ching phan | %(*) | Séching | %(*)
mau | phan lap duge lap duge phan lap dugc
Dit 6 3 39 3 22 2 39
Nude 6 6 2 7

Ghi chi: (*): % trén téng s6 chl'mg phén lap dugc.
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Tir két qua ghi trong bang 3.2.5 cho thdy tir 12 miu d4t va nu6c bi 6 nhidm
TNR, phan lap dugc 23 chling vi sinh véat c6 kha nang sinh trudng trén moi trudng
c6 TNR 13 ngudn hitu co duy nhit. Trong d6 ¢6 9 chliing nim men (chi€ém 39%), 5
chling nm mdc (chi€m 22%) va 9 ching vi khudn (chiém 39%), khong thdy sy
xudt hién cla xa khudn. K&t qua ndy phir hgp véi cic két qua nghién ctu vé cac vi
sinh vat c6 kha nang phan huy céc hop chét nitro vong thom [60]. O cic miu
nudc, s6 lugng chiing vi sinh vat phan lap duge 1a 15 ching (chi€m 65%), nhiéu hon
so v6i cdc miu dat (8 chimg, chiém 35%). Diéu ndy cho thdy vi sinh vat phan huy
TNR tén tai trong nudc nhiéu hon & trong dat.

* Dya trén céc dic diém khédc nhau v& mau sic, hinh thdi, kich thuéc khudn
lac, ching t6i tach riéng timg ching va dénh ky hiéu cho médi ching. Danh gid
muc d¢ sinh trudng cuia cdc ching nay sau 4 ngay trén moi truong thach nghiéng
c6 TNR la ngudn hitu co duy nhit, & nhiét 4o phong (30 + 2°C).

Két qua cho thdy t4t ca cac ching sinh trudng manh trén moi trudng chita
TNR 14 ngudn hitu co duy nhét, déu c6 kha ning phin huy TNR véi hiéu suét
phan huy khac nhau (6t 3,5% - 65%). |

- Trong s6 15 ching thir hoat tinh phin huy TNR thi 5 chiing c6 hiéu su4t
phén huy dat trén 50%, trong d6 cé 4 ching ndm men 13 M3, M4, M5, M10 va
1 ching 13 ndm mdéc M1. Ching n&m men M10 ¢6 hiéu sufit phan huy cao nh4t
(n6ng d0 TNR trong moi trudng giam téi 65%).

- 5 chiing c6 hi¢u suét phan huy TNR trén 50% déu 13 ndm men va ndm
mdc s&€ dugce dinh tén & budc ti€p theo.

3.2.2.3. Két qud dinh tén cdc vi sinh vit cé khd ning phédn huy TNR cao

Dudi sy gitp d& cha B moén Vi sinh vat, trudng Pai hoc Khoa hoc tu
nhién, Dai hoc quoc gia Ha Noi va Vién Ve sinh phdng dich quan doi, di xdc
dinh dugc dac diém hinh thdi cha ching ndm méc M1 nhu sau (bang 3.2.6).
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Bang 3.2.6. Pdc diém phan loai ching ndm méc M1

Dic diém

Ching M1

Hinh thdi khudn
lac

Khuén lac trén méi trudng Czapek miu x4m 16ng chuot hodc & gitta
nau xdm, xung quanh den.

Dich tiét

Khong

Sic 15 tit ra MT

Khong

Vach ngidn trong
khudn ty

Soi ndm phén nhénh, ngin vdch, nau nhat dén nau, nhin hoac san
sui day 2-5u.

Hinh dang cudng
sinh bao tr

Cudng sinh bao ti trdn, don doc hodc mot nhém & tin cing hodc
bén canh s¢i nim, don gian hoac phan nhanh, théng hodc khiic
khuyu, mau nau nhat hoic nau tdi, nhin hoic sin sii gin cudi,
ngan vach day 3-8u.

Hinh dang, mau
Jsac clia bao

Bio tlf chudi huéng ngon, cong nhe, hinh thon dai, 3-4 vach ngan,
nhén 25-40p x 12-17p

Tir cdc dic diém trén, tra theo khod phan loai ndm mdéc clia Bernett va
Hunter [71], ching nim m&c M1 thudc loai Curvularia prasadii R.L & B.L

Mathur.

Pic diém nudi cdy va sinh 1y ctia chiing ndm men M10 dugc trinh bay &

bang 3.2.7.

Bang 3.2.7. Ddc diém nuéi cdy va hinh thdi té bao ciia ching ndim men M10

Cac dac diém

Chiung M10

Hinh thdi khuén
lac sau 4 ngay

Khudn lac trén méi trudng Hansen mau tring, hinh trdn, bé mat
kho.

Tao sic td Khong

Khuin ty gia Hé sgi, c6 vich ngin tao thanh chudi.

Tao ving Khong

Sinh cin Khong

Sinh bao Khong ¢6 gid bao tlr. Bao tir tao thanh boi su phin doan cua sg¢i
nim

P'Dnh dang bao | Bdo tit trdn, 1 t& bdo, khong mau, hinh tru ngén, phing 2 diu

w

Theo khod phan loai ndm men cta Lodder, ching M10 ¢6 nhiéu kha nang

thudc loai Geotrichum capitatum.
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D6i véi cdc chimg con lai ciing tién hanh nghién citu tuong tu. Két qua [a da
dinh tén dugc S ching vi sinh vét c6 kha nang phan huy manh TNR la:

1. M1 : Curvularia prasadii R.LL & B.L Mathur
2. M10 : Geotrichum capitatum
3.82 : Candida pelliculosa
\ 4.83 : Rhodotorula glutinis
5.5 : Kloeckera sp.

Céc thi nghiém tiép theo s& duogc tién hanh véi 1 dai dién ndm méc (M1) va
1 dai dién ndm men (M10).

3.2.2.4. Két qud nghién ctru dnh hudng cia diéu kién méi truong lén su sinh

trudng va khd ning phdn huy TNR cia cdc ching VSV dd lua chon

a. Anh hudng ciia nhiét do

¢ Anh hudng cila nhiét a6 lén su sinh trudng

Két qua nghién cttu cho th4y hai ching M1 va M10 déu 1a loai vi sinh vét va
&m, chiing c6 thé sinh trudng trong dii nhiet do tir 15°C dén 35°C. Chéng ndm
mdc c6 nhiét do sinh trudng t6i vu 1 tir 30 dén 35°C. Chiing n&m men ¢6 nhiét do
sinh trudng t6i uu dao dong tir 25 dén 30°C.-Két qua nay phir hgp véi két qua clia
cdc tic gia da cong bs [65].

¢ Anh huong cia nhiét dé lén khd ndng phdn huy TNR

K&t qua nghién ctu cho thdy:

- Nhiét d¢ c¢6 dnh hudng r6 rét dén kha nang phin huy TNR cta 2 chung
M1 va M10. biéu ndy dugc thé hién & su thay ddi néng do TNR trong m(‘ﬁ trudng
nudi ciy.

- Hiéu su4t phan huj TNR cia ci 2 ching dat cao nh4t & 30°C. G nhiét do
nay ndng do TNR gidm t6i 73,5 v 82% so v6i ban ddu. Hiéu sudt ndy cao hon &
25 v 35°C 6i 1,1 - 1,6 lan. G 40°C, c4 2 ching vi sinh vat khong con kha nang
phan huy TNR. Diéu nay lién quan dén kha ning sinh trudng cla ching & céc
nhiét do trén. O cdc nhiét do khac (15 - 20°C), hiéu suat phan huy TNR cla
2 ching nay giam 13 rét va gidm t6i 3 - 4 1an (hinh 3.2.6).
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Cic két qua trén phil hop véi céc két luan clia mot s6 téc gia trude day ring:
kha ning phan huy cic hop chat tir thuSc stng dan trong d4t 6 nhidm clia VSV dao
dong trong khoang nhiét d6 20 - 37°C va nhiét d6 tdi wu 1a 30°C [69]. Khoang nhiét
do nay dl rong d¢ tng dung vao cong nghé xir 1y sinh hoc cdc hgp chat thudc sting
dan & nhitng viing am c¢6 nhiét do trung binh trong nam khong duéi 20°C. Nhu vay,
cdc chling chiing tdi nghién ctru & day thich hgp véi viéc xir 1y dit, nuée 6 nhiém

tai cdc khu vuc san xuat va bdo quan thudc sing, thudc nd § nudc ta.

0.2 100
= |
2 015 : T 80,_5 Trong lugng
% 5 B 1 60% | sinhKhGi
5‘5 0.1 21 0% |——%TNR giam
w2005 S
s 7 + 208
[.’:.' 0 LEi.ES. . e 2.5

15 20 25 30 35 40
Nhiét dé (°C)

Hinh 3.2.6. Anh hudng ciia nhiét d t6i su thay déi sinh khdi va
ham luong % TNR

b. Anh hudng ciia pH
¢ Anh hudng ciia pH lén sinh truong

K&t qua nghién citu cho thdy vi sinh vat phan huy TNR sinh trudng & pham
vi pH rét rfng tir pH 3 - 8. Tuy nhién da xdc dinh dugc 1a pH thich hop nhét cho sinh
trudng ctia ndm méc 13 pH 5, ndm men 13 pH 5 - 6.
¢ Anh hudng ciia pH lén khd ndng phan huy TNR
K&t qua nghién cttu cho thdy:
- pH ¢6 anh hudng dén kha ning phan huy TNR ctia chiing M1 va M10. §
cdc pH khéc nhau, ndng do TNR cdn lai trong m6i trudng nudi cdy rdt khéc nhau.
- D61 v6i ching M1, hiéu sudt phan huy TNR sau 7 ngdy nudi cdy dat cao
nhat & pH 5 (69,5%). Con ching M10, hiéu sust phan huy cao nhdt & pH 5 - 6
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(néng 46 TNR giam 77,5 - 79%) sau 7 ngay. Tai pH 7, hi¢u suit phan huy c6
giam so v&i pH 5 - 6 nhung khong dang ké. G cac pH kh4c, hiéu suat phan huy
TNR cha ci 2 chlng giam rd rét. Dic biét, & pH 8, ca 2 chling c6 hiéu sust phan
huy TNR rét thép (chi cdn 10 va 23,5%). Cic két qua ndy phii hop véi két qui clia
cAc tic gia nudc ngoai vé kha nang sinh trudng cla cdc vi sinh vat phan huy hgp chat
nitro thom & cic pH khic nhau [72].

c. Anh hudne ciia nong dé duong

K&t qua nghién cttu cho thdy ndng d6 dudng saccaroza dnh hudng manh dén
kha nang phan huy TNR ctla 2 chling vi sinh vat: ndng d¢ dudng cang cao, hiéu
sudt phan huy cang I6n.

D61 v6i ca 2 chang M1, M10 khi néng d¢ saccaroza tang 1én thi hiéu suit
phan huy ting manh va dat cao nhat tai néng d6 5g/l (dat 74,5 va 83,0%) sau
7 ngay. Tuy nhién tai néng do 4g/1, hi¢u sudt phan huy TNR thdp hon khong dédng
ké so véi néng do 5g/1 (dat 73 va 82,5%) trong khi d6 Iugng dudng ting lén 25%.
Nhu viy, vé phuong dién kinh t€&, 4g/1 dudng cho hiéu qua cao hon nén trong thuc
t& x& 1y chi nén b6 sung 4g/l saccaroza.

Ciing nhu d6i v6i saccaroza, néng do glucoza c6 inh hudng tuong tu dén
hiéu sudt phan huy TNR ctia 2 chiing M1, M10 va ciing dat cao nhdt khi néng do
glucoza tang Ieén 5g/l (dat 70,5 va 75,5%) sau 7 ngay.

Néng d¢ bot dau twong (BDT) ciing ¢ dnh hudng khéng nhiéu t6i hidu suét
phan huy cta timg ching vi sinh vat. Vi vay, thuc t&€ khi sir dung chi cdn b8 sung
BDT vao moéi trudng nudi cdy véi nong 4o 0,025¢g/1.

Két qua nghién citu con cho thy:

- Tai 2 miu thi nghiém khong chda (NH,),SO, thi sau 7 ngay nudi cdy,
néng do TNR trong mdi trudng khong gidm. Diéu ndy cho thdy ca 2 ching khong
c6 kha nang phan huy TNR do chiing khong sinh trudng dugc khi mdi trudng
thi€u nguén N vo6 co.

- Theo cdc két qua trén, M1 ¢4 hiéu sudt phan huy TNR manh nhét tai ndng
do N vo co 1a 0,9g/1 (hi€u sudt dat 77,5%). Con M10 c6 hiéu sut cao nhit tai
néng do N vo co 1a 0,3g/l (hiéu suédt dat 79,5%). Tai cac néng do N v6 co khic,
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hiéu suét phan huy TNR thdp hon nhung khéng déng ké nén dé€ phi hop véi ca
2 ching, ching tdi chon néng dd N v6 co 0,6g/1 dé b8 sung vao moéi trudng nudi
cdy vi sinh vat phan huy TNR.

¢ Anh hudng ciia nong do TNR lén su sinh trucng vi sinh vét

Két qua nghién citu cho thdy:

- Néng d0 chdt 6 nhiém TNR anh hudng manh mé t6i kha sinh trudng cba vi
sinh vat. O néng do TNR cing 16n, mic do sinh trudng ctia 2 ching M1 va M10
cang giam.

- & néng 4o TNR 10mg/l, sinh khéi 2 ching ting nhiéu nhét. G cic néng do
TNR cao hon (d&€n 40mg/l), VSV vin phat trién dugc. Két qua ndy ciing phit hop
v6i cdc két qua cha mot 6 tic gia dd cong bo [73,74]. O néng d6 TNR 50mg/l,
2 ching gin nhu khong sinh trudng duge. Tir d6 cho thdy ndng do TNR qué cao
dd e ché sy sinh trudng cltia VSV. Diéu nay phi hgp vdi cdc két qua nghién ciu
da cong bo [54,75,76].

¢ Anh huong ciia néng d6 TNR 1én khd ndng phdn huy ciia vi sinh vét

- Néng d6 chidt 6 nhiém anh hudng manh mé t6i kha niang phan huy TNR
cha 2 ching vi sinh vat. Néng do TNR c6 hiéu qua xir 1y triét d€ nh4t 13 10 mg/i:
hiéu sut phan huy lén t6i 95,1 va 97,0%. O néng d6 TNR 20mg/l, hiéu sudt phan
hity ciia ca 2 chiing khong bing & néng d6 10mg/l nhung luong TNR bi phan huy
cao hon (c6 thé tinh dugce 1 13,5mg va 14,8mg TNR so véi 9,6 va 9,8mg & ndng
do TNR 10mg/1). G néng do TNR cing cao, hidu sust phédn huy cang thdp va khi
néng 49 TNR 1én dén 50mg/l thi hiéu sudt phan huy qua thdp. Diéu nay xdy ra do
ham luong chét 6 nhiém cao s& trd thanh chadt ddc dGi v6i vi sinh vat nén né s&
kim ham sy phat trién va gidm hoat tinh cta vi sinh vat.

¢ Anh hudng ciia thoi gian nuoi cdy
Tir két qua nghién ciu cho thay:
- Thoi gian nuoi cdy anh hudng manh mé t6i higu sudt phan huy ctia VSV,
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- D6i véi ching M1, hiéu suat phan huy tang dan theo thdi gian va tdc do
ting cao nhét & ngay thi 4 -5 cla qud trinh nuodi cdy (hi¢u sudt 1&n 61 67,8 -
73.8%) va cham dédn & nhitng ngay tiép theo (chi ting thém 1,4%).

- B6i v6i M10, hiéu suit phan huy cao nhét sau 2 ngay nuéi cay (dat 80,2%).
O nhimg ngay ti€p theo ta thdy hiéu sudt phan huy ting rdt it (chi tang thém
khoang 0,5 - 1% mdi ngay), tham chi c6 ngay khong tang. Diéu nay c6 thé giai
thich do moéi trudng nudi cdy da hét ngudn dinh dudng ban ddu 1am cho su phit
trién ctia VSV cham lai nén hiéu suit phan huy ting khong ddng ké.

Trong ty nhién ludn ton tai cdc vi sinh vat ¢6 kha nang phan huy TNR. Khi
diéu kién thuén I0i (c6 suc khi), ching hoat dong manh hon binh thudng lam cho
Iugng TNR trong mau giam. Nhu vy, cdc vi sinh vat ¢é sdn trong nudc thai ciing
c6 kha ning phan huy TNR, tuy hiéu sudt khong cao. Khi b8 sung riéng ching
M1, M10 hoic két hop ca 2 chimg M1, M10 thi hi¢u sudt phén hily TNR ting
manh. Diéu nay chtng t6 kha ning phan huy TNR ctia 2 ching nay manh hon
hén so v6i vi sinh vét c6 sin trong nudc thai. |

Két qua do phd HPLC va GC-MS ciia dung dich TNR (10mg/l) sau 5 ngay
xr 1§ cdc ching vi sinh ké trén cho thdy khong thé phét hién dugc san phdm trung
gian nao clia qua trinh sinh phan hty TNR. C6 nghia 1a véi thdi gian xu 1y 1a
5 ngay khong c6 kha ning xay ra hién tugng 6 nhiém thit cip tir cong nghé xit 1y
nay.
3.2.2.5. Quy trinh sdn xudt ché phdm vi sinh vdt xit Iy nudc_thdi chita TNR

ASF
* San xuit giong vi sinh vat:

- Cédc ching vi sinh vat phan huy manh TNR st dung d€ sdn xudt ch& phdm
bao gém:

1.M1 : Curvularia prasadii R.L & B.L Mathur
2. M10 : Geotrichum capitatum

3.82 : Candida pelliculosa

4. 83 : Rhodotorula glutinis

5.%4 : Kloeckera sp.
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- Céc vi sinh vat trén duge nudi riéng 1€ trong moi trudng dich thé ¢6 thanh
phdn (g/1): khodng hén hop - 1,15; lignin - 0,1; saccarose - 3; bot dau twong -
0,025; pH - 7, trén mdy ldc 200 vong/phiit trong 3 ngay & nhiét d6 30 + 2°C. Tron
l4n cdc gidng riéng 18 cho budc tiép theo clia qud trinh sdn xudt ché phé’m] (giéng
VSV).

* §4n xuat chat mang:

Min cua, trdu dugce x{t 1y bang cdch dun trong dung dich kiém dic trong 3
gits d€ loai tap chat, sau d6 dugc rira sach dén pH trung tinh, s&y kho.

Hén hop mimn cua, trfu dugc tron theo ty 1¢ 1:1, khir tring & 121°C trong 30
phit, s4y kho & 100°C trong 3 gid. H8n hop nay s& dugce ding 12m ch4t mang dé
san xudt ch€ phim.

* S3an xuit ché phim:

Tron déu gidng vi sinh vat vao chit mang theo ty 1€ 1:1 (trong lugng /trong
luong), bao géi trong tii polyethylene 2 16p, ddn kin, bdo quan & nhiét d6 phong
trong 6 thang k€ tir ngdy san xudt.
3.2.2.6. Xay dung quy trinh céng nghé xit I¥ sink hoc nuéc thdi chira TNR

Béng qud trinh thuc nghiém tai phong thi nghiém ching toi d thiét lap quy
trinh x{t 1§ nuGe thai chita TNR tir qud trinh san xust thudc goi nd nhu sau (so d6
hinh 3.2.7).

Ché& phdm vi
Hoé chat sinh, khodng
4 I
: |
Y Y
Nudc thidi | BE didu hoa | Bé xit [§ sinh | Békeotu
chita INR a hoc (2) G)
T 1 Tuinhodn !
Cép khi Vo biin """
__________________ !
v_
Thai vio moi Bé loc ngugc

truong < | sinh hoc (4)

Hinh 3.2.7. So dé quy trinh cong nghé xit Iy nudéc thdi chita TNR
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- Nuéc thai ¢ chita TNR c6 néng d6 < 20mg/l dugec gom vao bé diéu
hoa (1), bang H,SO, hoic NaOH diéu chinh pH dén gid tri pH 5 - 6.

- Nude thai da chinh pH dugc chuyén vao hé thdng xir 1§ sinh hoc hi€u
khi (2), tai day b6 sung thém khodng va ché phdm sinh hoc (ASF) véi ty 1¢ 0,1%,
suc khi lién tuc S ngay véi t6c 4o dong khi 30 m*/gid.

- D€ ling 8 gid, sau d6 phdn nudc phia trén duge chuyén sang bé keo tu (3),
tai day b6 sung chdt keo tu 12 phén chua néng d6 0,05% va Ca(OH), sao cho pH >
8, khufly déu, dé léng 24 giv. Phdn can cila bé lang sau xir 1y sinh hoc hiéu khi
dugce tudn hoan lai hé théng sinh hoc hi€u khi.

- Phén nuéc trong sau keo tu duoc loc qua hé thdng loc nguge sinh hoc (4)
v6i cic 16p vat liéu loc kich thudce hat khic nhau. C6 théi khi nhe d€ tang hiéu qua
qua trinh lgc. Nugc théi lic ndy c6 thé thai ra moi trudng véi céc chi tidu dat nudc
thai loai B (theo TCVN): COD - 92mg/l; BOD - 33,2mg/l; TNR - 2,61mg/l.

- Phén cin cia bé keo tu dugc tich ra d€ xir 1y riéng bing chon hoic dét.
3.2.2.7. Thi nghiém xit Iy mdu nudc thdi 6 nhiém axit styphnic ciia nhd mdy

Z1 ¢ quy md phong thi nghiém
Nuéc thai tir qué trinh sén xudt thudc ggi nd duge xdc dinh céc chi s§ moi
truong 12 néng do TNR, pH, COD, BOD. Sau d6 duoc xir I bing quy trinh vi ché
phdm VSV da dé xudt & trén. Két qua dugce trinh bay trén bang 3.2.8.

Bang 3.2.8. Cdc chi tiéu nudéc thdi chita TNR ctia nha mdy Z1

trudc va sau khi xir Iy

Cac chi tiéu Trude khi xir 1y Sau khi xir 1§
Néng do TNR 17,35 2,61
COD 165 92
BOD 90,2 332
pH 3,5 5,5

Néng d6 TNR trong nudce thai sau xtr 1y dat midc cho phép (< 3,8mg/1).Céc chi
s0 pH, COD, BOD cta nugc thdi sau xtt 1§ dugc xdc dinh: pH = 5,5;
COD < 100mg/l; BOD; < 50mg/l - dat tiéu chuidn nuéc thii cong nghiép loai B -
TCVN.
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3.2.3. Nghién ciu_quy trinh céng nghé sinh hoc xit IV nuwéc thai chira
nitroglycerin (NG) vi nitrocellulose (nC) tir qua trinh san xuit thuéc
phéng

3.2.3.1. Ddc diém néi dung nghién citu
Nudc thai chita nitroglyxerin (NG), nitroxenlulo (NC) 1a nuéc thai phét sinh tit

cic day chuyén san xudt thuGc phéng 2 goc dang 1d va Ong. Cic cong doan cdn
tdch nudc nguyén liéu nitromas, keo hod, cdn, cat to ctia day chuyén san xuét thudc
phéng hinh 14 va cdc cong doan khir nudc, keo hod, ép dim ctia day chuyén san
xuit thudc phéng hinh 6ng thudng tao ra nudc thai cé ham luong cao NG, NC.
Nudc thai nhiém NG, NC ciing 1a loai chat thai nguy hiém vi NG va NC dugc xép
vao loai ¢6 doc tinh cao, c6 thé gay chét ngudi hodc tdn thuong vinh vién sau khi
tiép xidc qui ngudng gidi han (2,0 mg/m’ khong khi) theo quy dinh chia Hiép hoi
Ve sinh Cong nghiép v Nha nuSc My. NG c¢6 thé xam nhéap vio co thé qua ticu
hod hay hip thu qua da. Nhitng triéu chimg nhiém doc bao gébm dau ddu, gidm
huyét dp, hung phén, chéng mat, ngét xiu, ngimg tré hoé hip. Nguyén nhan din dén
tir vong thudng 1a té liét ho hdp [55]. NG trong co thé c6 thé trd thanh tdc nhan gay
ung thu khi cdc gbc NO,” dugc gidi phéng tao thinh axit ctia nito két hop véi cdc
amin t30 thanh nitrosamin, mot téc nhan gy ung thu {55,70,78,79]. Cic k§ thuat
xXir Iy nhir d6t hay thiéu tao ra chat thai thit cdp lam ting gdp doi do doc ctia NG d6i
v6i dong vat cb vii [26,27], xtr I§ NC bing cdch d6t ciing s& tao ra nhiéu khi doc
lam 6 nhiém khong khi nhw CO,, NO.... diéu nay cho thdy cén phéi tim duoc
phuong phdp x{r 1y NG va NC phit hgp v6i moi trudng hon. D c6 mot s6 bio cdo
vé€ mot s6 phuong phdp hod hoc loai bd NG {55] nhung phai tiéu thu mot lucmg 16n
hod chat dén t5i gid thanh xir 1§ cdn cao.

Muc tiéu cta d€ tai 12 nghién ciru kha nang ch€ tao ch€ phdm vi sinh va quy
trinh xr Iy vi sinh nguén nudc thdi chita NG, NC clia cdc co sd sin xuit thudc
phong. |
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3.2.3.2. Két qud nghién citu phdn ldp cdc ching VSV c¢d khd ndng phdt trién
trén méi truomg cé NG, NC la nguon hitu co duy nhdt

& Phén Igp cdc ching VSV ¢6 khd ndng phdt trién trén moi truong cé NG la
ngudn hitu co duy nhdt

Cdc méu @4t va nudc thai di lam gidu sau 3 vOng 1ap duge cdy gat trén moi
trudng thach dia b6 sung NG, NC nhu 12 nguén hitu co duy nhdt. K&t qua di phan
lap duge 17 ching trén moi trudng ¢ NG 12 ngudn hitu co duy nhat, trong d6 c6
11 chiing vi khuin (chi€ém 64,7%), 6 chling md&c (chiém 35,3%), khong phén Iap
dugc xa khudn. Cic chiing d3 phan 1ap c6 ky hiéu nhu sau:

- C4c chiing vi khudn c6 ky hiéu : 1, 2, 3, 13, 14, 15, N1, N2, N4, N5, N9.

- Céc chiing mdc c6 ky hiéu : 11, B, C, M1, N6.

Trong s& 17 ching VSV d4 phan 1ap dugc c6 10 ching phdt trién t6t dugc
xac dinh kha ning phan huy NG & céc thi nghiém ti€p sau. '

¢ Phdn lép cdc chiing VSV ¢6 khd ndng phat trién trén méi truong c6 NC 1a
nguon hitu co duy nhdt

Trén co s& phuong phdp phan lap nhu vdi cdc ching phét trién trén moi
trudng ¢6 NG, chiing toi da phén 14p dugc 26 chimg VSV ¢6 kha ning phat trién
trén moi trwdng c¢é NC la ngubn hiru co duy nhét, trong d6 9 chiing méc (chiém
34,62%), 15 chiing vi khudn (chiém 65,38%). 13 trong s6 26 ching VSV di phan
lap c6 mitc d§ phét trién 6t trén moéi trudng ¢6 NC 1a nguén hitu co duy nhat di
dugce thir kha nang phan huy NC béng thi nghiém tiép theo.

Két qua thir nghiém cho thdy kha nang phin huy NC cla cdc ching VSV
khéc nhau rdt khac nhau, c¢6 chiing phan huy gan 70% sau 5 ngay nudi cdy trong
khi ¢6 ching chi phan huy dugc 8%. C6 6 chiing c6 hiéu suit phan huy > 50%,
cdc chung nay dugc stir dung trong cdc thi nghiém ti€p theo.

Tir két qua nghién ciru thu duge, dé€ thi nghiém khong dan trdi va thu duge
két qua khdch quan, c6 tinh tiéu biéu ching t6i di chon cdc ching B, C, N9 (c6
kha nang phan huy NG t6t) va cdc chiing 11, S12, C2, C3 (c6 kha ning phan huy
NC t6t) d€ tién hanh céc thi nghiém ti€p theo.
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Ké&t qua dinh tén cho thdy trong s6 7 chiing c¢6 kha ning phan huy t6t NG,
NC d3 néu trén thi 2 chung thudc chi Geotricum, 1 ching thudc chi Monilia, 1
chiing thudc Rhodoccoccus, 2 ching thudc Pseudomonas va 1 chiing thudc chi

Bacillus.

3.2.3.3. Nghién citu cdc yéu td dnh hudng dén hiéu sudt phdn huy NG, NC cia

vi sinh vt
Trong thi nghiém nay, ching toi chon 2 dai dién c6 kha nang phan huy NG,
NC manh nhét 13 ching C (v6i NG) va chling C2 (v6i NC), dé tién hanh khdo sét
cac thong s6 k¥ thuat, xay quy trinh x{t 1§ nuéc thai tir qué trinh san xuit thube
phong.

a. Anh hwdng ciia nhiét do

Két qué nghién citu cho thdy: trong khoang nhiét d6 thit nghiém, VSV phan
huy NG, NC manh nh4t & nhiét d6 trong khodng 30 - 35°C. Diéu nay cho thdy céc
VSV phan huy NG, NC hoat dong kh4 thuan 10i trong diéu kién khi hau, thai tiét
nhiét déi clia nudc ta. |

b. Anh hudng ciia pH

K&t qua thuc nghiém cho thdy pH c6 -anh hudng manh dén kha nang phan
huy NG, NC cta VSV. Trong day pH thir nghiém, hiéu suit phan huy manh nh4t
dat duge & pH 6, 7. pH nay twong d6i gin v6i pH nudce thai ma ching t6i khao sat.

Moi trudng ki€ém hodc axit déu khong thich hop cho su sinh trudng va phat trién
cia VSV vi do d6 NG, NC & nhiing moi trudng d6 gan nhu khong bi phéan huy.

c. Anh hudng cila ngudn duong bé sung dén khd ndng phdn huy NG, NC

K&t qua nghién citu cho thdy viéc bd sung mot luong nhd dudng vao moi
trudong ban ddu lam ting hiéu qua phan huy NG, NC cha VSV moét cdch o rét.
Trong 2 ngudn cacbon thong dung di thir nghiém, saccaroza cho hiéu qua phan
huy cao hon glucoza. Nong do dudng t6i wu ca vé mat x{r 1y moi trudng va kinh t€
12 3g/l. C6 thé moi trudng khong qui nghéo 1am ting kha ning sinh trudng va
phat trién clia VSV, do d6 kha niang phan huy chdt 6 nhiém clia VSV ciing manh
1én. Két qué nay phi hgp vdi nghién ciu cla cdc tdc gia khdc [33,55,57,58]

104



d. Anh hudng ciia néng d6 chdt 6 nhiém va thoi gian xit Iy
K&t qua nghién ctru cho thdy kha nang chiu dung va phan huy NG, NC cilia

VSV Ia 4t 16n. G néng do NG, NC kh4 cao trong moi trudng (200mg/l) su phét
hién VSV méi bi dc ch€ va hiéu sust phan hily (%) NG, NC bj giam dang ké
(43,7%).

O néng do NG, NC < 150mg/l, kha nang phan huy ctia VSV 12 khd manh, xét
vé hiéu suit phan hiy thi ndng d¢ 50mg/l c6 hiéu sudt phan huy cao nhat (véi NG:
98,50%; vdi NC: 96,8%) song xét vé gid tri tuyét ddi thi & ndng d6 150mg/l s6 mg
NG, NC bi phan huj cao nhat. Do d6 tuy diéu kién thuc (&, tinh chat x4 thai c6 thé
x{t Iy tudn hoan ho#c khong dé dim bao do an toan khi thai ra moi trudng.

Thoi gian nudi cdy cling ¢6 anh hudng 16n dén su phan huy NG, NC cua
VSV. 2 ngay dau, c6 thé do VSV mdi duge nudi cdy, s6 lugng ca thé trong moi
trudng con it, dé sinh trudng va phat trién VSV 14y chit dinh dudng duge bd sung
vao moi trudng nén ty 18 NG, NC bi phan huy con thdp. Tir ngay thit 3 dén ngay
th¢ 4, VSV phdt trién manh, s6 lugng cd thé 16n, chdt dinh dudng dugc bé sung
vao moi trudng di can kiét, lic d6 VSV phai phan huy NG, NC d€ sinh tudng va
phét trién nén néng 46 NG, NC trong mo6i trudng gidm manh. T6c d6 phan huy
NG, NC cham lai sau ngay tht 4, c6 thé do mdi trudng di can kiét va s6 lugng
VSV bit ddu giam nhiéu. Két qua phan tich phd GC-MS clia dung dich di qua
5 ngay xir 1y cho thdy khong con san xuit trung gian cla qué trinh phan huy NG.

Tir ngay thit 6 - 7, n6éng do NG, NC trong moi trudng gdn nhu khong giam.
Trén co sd d6, ching tdi dé nghi chi duy tri qu4 trinh x{r 1§ 4 - 5 ngay 1a dat Vyéu cdu
v€ moi trudng va ddm bio tinh kinh t&.
3.2.3.4. Sdn xudt ché phdm (NSF)

a. Chudn bi dich huyén ph) VSV

Céc ching c6 kha nang phan huy manh NG, NC d3 dugc sit dung d€ tao ché
phdm VSV xir Iy nuéc thai tir qud trinh san xuit thudc phéng. Cdy cic chimg dé
Vvao céc binh ¢6 moi trudong nhan gidng da chon. Nudi lic 200 vong/phit & 30 -

32°C, sau 3 ngay 14y ra bd sung vio co chit mang.
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b. Lua chon chdt mang
Tron min cua, rom, trdu theo ty 1& khdc nhau, khir tring 1am co chit mang

va b sung dich huyén phtt VSV dé dat dd 4m 30% va 50%. Bao g6i va bdo quan
& nhiét do phong. Dém s8 luong vi sinh vat sau 2, 4, 6, 8, 10, 12 tudn va 24 tuin
dé x4c dinh d6 én dinh s6 lugng VSV trong céc miu.

Két qua di chon dugce cong thic chit mang va da san xuit dugc ché phdm
VSV xir 1y nudc thai tir qua trinh san xuét thudc phong.
c. Quy trinh sdn xudt ché phdm VSV phdn huy NG, NC (NSF)
* San xuit giong VSV:

Cic ching VSV: 1 ching m6c va 3 ching vi khudn c6 hiéu suit phan huy
NG, NC trong méi trudng nudi cdy dat trén 80% dugc st dung dé san xuét ché
phdm la:

1. 11 : Bacillus sp
2. C2 : Pseudomonas sp.
3. N9 : Rhodococcus sp.
4. C : Monilia sp.

Céc VSV trén dugce nudi riéng ré trong moi trudng dich thé c6 thanh phin-
(g/): KH,PO, - 0,4; (NH,),SO, - 0,6; MgS0,.7H,0 - 0,06; CaCl, - 0,08; FeSO, -
0,01 ; lignin - 0,1; saccarose - 3; bot dau twong - 0,025; pH - 7, trén may lac 200
vong/phit trong 3 ngay & nhiét 46 30 £ 2°C. Trén 14n cdc gidng riéng ré cho budc
tié€p theo ctia qu4 trinh sén xudt ch€ phdm (giéng VSV).

* San xuit chiat mang: ,

Mimn cwa, trfu dugc x 1y bang cich dun trong dung dich kiém dic trong
3 git dé loai tap chdt, sau d6 duoc rira sach dén pH trung tinh, s&y kho.

Hén hop min cua, trdu duge tron theo ty 1€ 1:1, khir tring & 121°C trong
30 phiit, sdy kho & 100°C trong 3 gid. Hon hgp nay s& dugc ding 1am chét mang
dé san xudt ché phim.

* San xuit ché pham:

Tron déu giong VSV vao chdt mang theo ty 18 trong luong 1:1, bao géi trong
tii polyethylene 2 16p, dén kin, bdo quan & nhiét do phong trong 6 thang ké tit

ngay san xudt.
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3.2.3.5. Ouy trinh xu Iy nudc thdi tir qud trinh sdn xudt thuéc phéng
Tir tai liéu va két qua cdc thi nghiém trén c6 thé dé xudt quy trinh xi 1j nudc
thai chita NG, NC theo so d6 sau (hinh 3.2.8).

N2OH Ché phdm vi
H,SO, sinh, khoang
| i
1 1
A A 4
Nudc thdi chifal Bé diéu hoa | Xirly higu | Bélang
NCNG (1) khi (2) 4)
T F .
! A N
Khong khi v i Tuanhoan __:
03) Fm-mmmm oo moeos ! bin
v ;
Thai vio moi Bé loc nguoc Bé keo tu
truong * sinh hoc (6) (5)
Jr :A
Chat keo tu

Hinh 3.2.8. So dé quy trinh céng nghé xw Iy nudc thdi chita NG, NC

- Nude thai ¢6 chita NG, NC c6 néng dé < 150mg/l duge gom vao bé didu
hoa (1), tai day pH nuéc thai duge chinh vé trung tinh bang H,SO, hodc NaOH.

- Nudc thai di chinh pH dugc chuyén vio hé théng x{r Iy sinh hoc higu
khi (2), tai day b6 sung thém méi trudng khodng (phén trén) va ch€ phdm sinh
hoc (NSF) véi ty 1& 0,1%, suc khi lién tuc 4 - 5 ngay bing mdy bom (3) vdi t6c do
dong khi 30 m%/gio. |

- Sau d6 nuée thai duge chuyén sang bé ling (4), dé ling 6 gid, phdn nude
phia trén dugc chuyén sang bé keo tu (5), tai day bd sung chét keo tu 12 phen chua
néng d6 0,05% va Ca(OH), sao cho pH > 8, khufy déu, dé ling 24 giv.

- Phén nudc trong sau keo tu duoc loc qua hé théng loc nguge sinh hoc (6)
v6i céc 16p vat ligu loc kich thudce hat khac nhau. C6 théi khi nhe dé ting hiéu qué
qué trinh loc. Nudc théi Iic ndy c6 thé thii ra moi trudng véi cdc chi tieu dat nudc
théi loai B (theo TCVN): COD - 73mg/l; BOD - 21,7mg/l; NG, NC - 0,8mg/1.
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- Phédn can cha bé ling sau xir 1§ sinh hoc hi€u khi dugc tudn hoan lai hé
théng sinh hoc hi€u khi.
- Phén cin cha bé keo tu dugc téch ra dé xir Iy riéng bing chon hoac dot.

3.2.3.6. Ap dung két qui da nghién citu x{ 1¥ thit nghiém mau nuée thai tir
qua trinh san xuit thuéc phéng (mét géc va hai gdc)

Nuéc thai san xudt thudc phéng 2 gbc clia Z1 duge thir nghiém c6 thanh

phén nhu sau:
+pH : 6,0 +BOD; (mg/f) :518,4
+Nténg :198 + COD (mg/) : 786,4
+Pténg :76,04 + NG, NC (mg/l) : 147

Ap dung quy trinh di xay dung, chiing t6i tién hanh xir I§ nw6c thai chita NG
tir day chuyén sén xudt thudc phéng v6i quy mo 30 lit trong phong thi nghi¢m.
VSV 14 hén hop céc ching ¢6 kha niang phan huy NG, NC manh. Moi trudng
dugc bd sung thém khodng, nguén cacbon (saccarose 3g/l). Két qua xu 1y duge
trinh bay trén bang 3.2.9.

" Bang 3.2.9. Swthay déi mot s6 chi tiéu nudc théi

tix qud trinh sdn xudt thuéc phéng trusc va sau xit ly

Néng do NG, NC trong nudc thai COD (mg/) BOD:(mg/l)
Trude xic Iy { Sau xily Hiéu suat Truge | Sauxit ! Truée | Sau
(mg/) (mg/) phan huy, % xu ly 1y xirly | xirly
147 0.8 99,45 7864 | 73 | 5184 | 21,7

. Sau 5 ngay nuoi cdy, ham lugng NG, NC gidm 99,45% (con 0,8mg/l). Két
qua do trén sic ky khéi phd cho thdy khong codn san phdm trung gian, ching to
hén hop vi khudn va méc da tao didu kién t6t cho sy phan huy NG, NC hoan toan.
Két qua nay phi hop véi két qua céc tac gid nghién ciu trude [81]. Nudc thai sau
xtr 1y dat tiéu chudn nudc thai loai B (TCVN).
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3.2.4. Nghién citu quy trinh céng nghé sinh hoc xit 1¥ nudc thai chita nitrat,
nitrit_tir qua trinh nhuém den_vii khi va phuc héi nhién liéu tén Iira
3.2.4.1. Ddc diém néi dung nghién ctiu
Nudc thai chifa nitrat va nitrit & néng d6 thdp khong phdi 12 méi nguy hai

cho hé sinh thdi, thdm chi n6é con 13 nguén nito quan trong cho thuc vit sinh
trudng va phét trién. Nhung néu & néng do cao, qua ngudng cho phép, nitrat va
nitrit ciing 12 nguén gay 6 nhiém nghiém trong cho d4t, nudc matva tham chi ca
nuéc ngdm tai noi xa thai.

Néng d0 nitrat, nitrit cao trong nudc udng s€ gy bénh methemoglobinemia(
xanh da), dac biét & tré em. Ham lugng NO;” khong duge vuot qud 10mg/l. Ngoai
ra NO, trong nuéc cdn c6 thé tdc dong véi amin d€ hinh thanh nitrosamin, mét
trong s& tdc nhan c6 thé giy ung thu [82].

Trong nganh céng nghiép quéc phong, ¢6 nhiéu ngudn tao ra chét thii chia
nitrat, nitrit nhat 12 nude thai tir qua rinh nhudm den d€ bio quan vii khi va nudc
thai tir qua trinh phuc héi nhién liéu tén Itra 16ng (chit O).

Trong qué trinh nhudém den vii khi, ngudi ta phai st dung luong déng ké
dung dich ¢6 ham lugng cao nitrit, nitrat cho nén nudc théi tir qui trinh nhudm
den vii khi thudng c6 ham Iuong nitrat, nitrit cao. '

Mot ngudn nudce thai nita cling c6 ham lugng NO,", NO,™ cao 12 nudc thii ctia
O sO san xudt phuc hdi nhién liéu tén lira. Nudc thai loai ndy bao gém céc chét 12
thanh phan chinh cla 2 chat trong nhién liéu 1 ch4t I va ch4t O.

+ Chét I' gom triethylamin va xilidin, ty 1& x&p xi nhau, khoing 48,5% -
50%. Hai chat nay cé tinh ddc cao d6i v6i VSV va chinh éhﬁng 1a ngudn nhién
lieu d6t chdy tSt nén cch xir 1§ wu viét 1a dét & nhiét do cao trong 16 d6t 2 cép (so
cdp va thi cdp). Qua trinh d6t triet dé s& cho cdc sin phdm cudi cling 13 CO,,
H,0, va N,.

+ Chédt O gom HNO, (> 73%); N,O, (17,5 - 22,5%); HF (0,5%). Trong
nuéc HNO, d& bi phan Iy thanh H* va NO,", N,0, dudi tic dung ctia nhiét do va
dp sudt bi phan huy thanh NO,".
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Nhin vio thanh phdn nhién liu tén lita c6 thé thdy ring néu nhy tron 14n
nudc thai co thanh phan cla ca hai chit O va T s& rat kho xit 1§ ching bing cong
nghé sinh hoc don thudn ma cho hiéu qua cao. Cach xir Iy t6t nhét cho loai nuge
thai nay 13 két hgp giilta cong nghé hod hoc (phan huy hoac hép thu sau d6 loai bd
cdc chat doc hai dGi v6i VSV bang phuong phdp hod hoc) va céng nghé sinh hoc
(cdc VSV s ti€p tuc khir nitrit va nitrat con lai trong nudc thai). Cich xir 1y t6t
nhét, kinh t& nhét cho loai nudc thai tir qué trinh phuc ho6i nhién liéu tén ltira 16ng
1a tich ngay tir ddu 2 loai nudc thai chita chat O va I” néng 1€ [6].

Véi nudc thii chita chit I' c6 thé sir dung phuong phép hdp thu hodc phan
huy ho4 hoc. Khi st dung phuong phép hdp thu (hodc hdp phu) cdn thi&t phai bd
sung cong doan xu 1y chét h4p phu (d6t hodc néu cé thé thi gidi hdp) [6].

Vi nudc thai chia chdt O, nhu d3 néi trén, thanh phin chinh cla né 1a NO;,
NO,". Céc chit 6 nhiém nay c6 thé loai bd bing VSV. Do d6 quy trinh nghién citu
xUr 1§ nuGc thai chita chat O s& tuong tu nhu quy trinh xUr 1§ nude thai tir quy trinh
nhudm den vii khi. Vi vay viéc thanh 14p dugc mot quy trinh xir Iy nu6e thai cé
ham lugng cao NO,, NO, cao c6 thé dp dung d€ xir 1§ chung cho hai loai nuéc
- thai nay. ' ‘

G Viét Nam, mot s6 dé tai nghién ctu gidm thiéu 6 nhiém nito (N-NH*)
trong nudc thai chin nudi dd dugce tién hanh, song cdc cong bd vé nghién cttu loai
b6 NO,, NO,” ham luong cao trong nudc thai cong nghiép cdn rdt it va hdu nhu
chua ¢6. Muc dich ctia d€ tai trong phdn ndy 13 ti€n hanh cdc thi nghiém nhim
x4c dinh dugc cdc thong s6 cén thiét dé xay dung quy trinh xi 1§ nudc tﬁéi chira
NO,” va NO; cao tif quy trinh nhuém den vii khi va phuc hdi nhién liéu tén lira
1ong ( chat O).

Nhu trén di néi, cdc vi khuin nitrat va phan nitrat hod tén tai rdt phé bién
trong dét, nudc do d6 dé st dung cdc VSV nay vao xir Iy medc thai chita NO,,
NO,’ chiing t6i khong tién hanh phén 1ap don chliing ma mudn huy dong stic manh
ctia ca quin thé VSV (huéng da dugc thira nhan 13 dat hiéu qua cao khi xit 1y 6
nhiém mdi trudng bing phuong phip VSV). D& 1am duogc diéu d6, ching toi tién
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hanh nghién cttu dic diém nuodi cdy va cic yéu t6 moi trudong anh hudng dén sy
sinh trudng, phat trién va kha ning phan huy NO,, NO, clia quén thé VSV,

3.2.4.2. Két qud nghién citu dnh huéng cia cdc yéu 19 dén khd nding phdt trién
ctia vi khudn nitrat hod

a. Anh hitong ciia moi truong khodng

Cdy VSV giéng [muc 2.2.5.1] v6i néng d6 0,5% vao 4 loal moi trudng sau:
1. Vinograxki.

2. Moi truding chita dung dich Vinograxki tiéu chuén.

3. Moi trudmg 3 (chita (g/l): NaNO, - 2; NaCO, - 1; K,HPO, vét).

4. Méi trudng Krulwich va Funk (1995).

Nuéi trén méy léc tdc do 200 vong/phit, nhiét do 30 £ 2°C. Sau 15 ngay 14y
méu x4c dinh s& lugng vi khudn. Tir két qua nghién citu cho thiy moi trudng 1
(Vinograxki) cho két qua tot nhit va tuong d6i 6n dinh (ndng do vi sinh vit sau
15 ngay dat 4,5.10° MPN/ml). Trén co sd d6 cdc thi nghiém tiép theo déu nudi
cdy vi sinh vat rén moi trudng 1. |

b. Anh hudng ciia nhiét do

Két qua thuc nghiém cho thdy vi khudn nitrat hod c6 thé phét trién trong dai
nhiét d6 khd rong (dudi 10°C dén trén 50°C) tuy vay vimg nhiét do thich hop cho
sy phdt trién 1a 20 - 30°C. Tai ving nay ndéng do vi sinh vit sau 15 ngay dat
2,5.10°-6,5.10° MPN/ml, trong khi d6 & nhiét do 10°C, 40°C, SO°C chi dat
10° - 10* MPN/ml. Két qua nay pha hop vdi két qua nghién citu clia céc tdc gia
khéc[57,84]. |

c. Anh hudng ciia pH moi truong

Két qua thuc nghiém cho thdy dai pH thich hop cho su phét trin cla -vi
khuén nitrat hod 12 tir 8,0 - 9,0. Néng d6 vi sinh vat & ving pH nay sau 15 ngay
nudi cdy dat ~ 10° MPN/ml.

d_Anh hudng ciia ngudn nito
Vi khudn Nifrobacter oxy hod NO, thanh NO, thudng rit min cam véi su
ton tai cia NH; hay NH, néng d9, amon 0,0005% da han ché€ su phat trién cta

VSV, néng d¢ 0,015% itc ché hoan toan su phat trién ciia vi khudn nay [57]. Két
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qua thir nghiém cho thdy néng d6 NaNO, thich hgp nhat 1a 0,1%, néu qua 2% thi
qu4 trinh oxy hod NO, thanh NO;™ s& bi dinh chi.

3.2.4.3. Két qud nghién cttu dnh huong cda cdc yéu td dén khd ning c huven
hod NO,, NO cua vi sinh vt

a. Anh hudng ciig thanh phdn khodng
K&t qua thuc nghiém cho thiy thay th€ Na,CO, bang CaCO, trong thinh

phéin khoéng cé tac dung thic ddy qu4 trinh nitrat hod cla vi khudn mot cich 16
rét. Hiéu suét phan hiy NO, va NO,™ ting 2 14n khi thay Na,CO, bing CaCO, (tix
33 - 42% tang lén 87 - 96%).

B8 sung CaCO, voi cdc ndng do khic nhau déu c6 tdc dung thic ddy su
chuyén hod NO,". Tuy nhién tit néng do CaCO, 3g/l tr& 1én khong cho hiéu qua
phan huy tuy&n tinh. Vay ndng d¢ CaCO, thich hgp 1a 3g/l.

b. Anh huong ciia nong do NO, , NO;

K&t qua nghién citu cho thdy vi khudn nitrat hod ¢6 thé sinh truéng va phat
trién ciing nhu phan huy NOZ;, NO," t6t nhit & néng d0 < 400mg/l. Nhur vay két
qua thi nghiém nay khong hoan toan phii hgp 14m véi két ludn cia cdc nha nghién
ctru truéc day cho rang néng do NO,", NO,™ thich hgp cho vi khudn nitrat hod vao
khoang 666mg/l [57,58].

c. Anh hudng ciia thoi gian xit Iy

Cic thi nghiém tién hanh v6i céc ndng d6 khic nhau déu cho thdy luong
NO,, NO; giam dang k€ tir ngay thit 15 va d&€n ngay thit 21 sau d6 su thay déi
khong déng ké. Nhu vay thdi gian phan huy t6i wu phu thudc vao néng do NO,,
NO; ¢6 trong nude thai.

d. Vai tro ciia VSV trong qud trink logi bd NO,, NO; trong méi truimg e

Két qua nghién ctu cho thdy miu c6 bb sur_lg VSV ¢6 hiéu qua x{ ly nhanh
va triét dé hon so v6i miu khong bd sung VSV, thoi gian xir 1§ ciing ngin hon
(chi cin 15 ngay ham lugng NO,, NO, di c6 thé chdp nhan dugc - Tiéu chudn
nuSc thai Viét Nam chwa quy dinh 18 rang chi tigu vé NO, , NO,).

112



3.2.4.4. Quy trinh xut Iy nuéc thdi tir gud trinh nhuém den v khi
Tir k&t qua nghién ciru cac y&u t6 anh hudng dén su chuyén hod NO,, NO;

clia vi sinh vat va két qua nghién citu thanh phin nudc thai clta qud trinh nhudém
den vii khi ¢6 thé dua ra quy trinh x{ 1§ nuGc thai nhu sau (hinh 3.2.9):

Nudc thai tir qué trinh nhudm den vii khi ¢6 néng d6 NO,", NO,” < 400 mg/!
dugc gom vao bé diéu hoa (1), sau d6 diéu chinh dén pH 8 sir dung NaOH. Sau
khi chinh pH nudc thai dugce chuyén vao hé théng xir 1§ sinh hoc hidu khi (2), tai
day bd sung them khodng c6 thanh phin (g/): Na,CO, - 1; NaCl - 0,5; K,HPO, -
0,5; MgS0,.7H,0 - 0,3; FeSO, - 0,4 vi VSV (d4t x6p) sao cho ndéng do vi khudn
nitrat hoa trong nudc thai dat 105CFU/g, suc khi lién tuc 15 - 30 ngdy tuy theo
néng d6 NO, , NO, véi toc d6 ddng khi 30 m*/gid. Sau d6 nudc thai dugc chuyén
sang bé lang (3), dé ling 6 gid, phin nudc phia trén duge chuyén sang bé loc
ngugc sinh hoc (4) vGi cac 16p vat liéu loc kich thude hat khac nhau. C6 théi khi
nhe dé tang hi¢u qua qué trinh loc. Nudc thai ldc ndy cé thé thai ra moi trudng véi
cdc chi tiéu dat nuGe thai loai B (theo TCVN): COD - 75mg/l; BOD - 18mg/l;
ndéng d6 NO, : 4,66mg/l; NO, : 5,38mg/l. Phin cin dugc tudn hoan lai hé théng
sinh hoc hiéu khi.

Ho4 chat diéu B4 sung ché phdm
chinh pH vi sinh, khodng
i '
| ]
4 v
Nudc thai BE diéu hoa | Xitly hiu | Béling (3)
phudm den () 1 khi(2)
Nuéc thai chifa 1 H
chat O Khong khi
]
Nudc thai chita |  pe théng v A
—_—— g
chat O, T tach T (5) Thai vio moi B¢ loc ngugce
~ ] .
trudng sinh hoc (4)
Y
Xir 1y chit T
(6)

Hinh 3.2.9. So dé cong nghé xit Iy nudc thdi nhuém den,

nuéc thdi chita chdt O, I"
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3.2.4.5. Quy trinh xit ly nudc thdi chita nhién liéu tén lira
1. Nuéc thdi hén hop

Nudc thai duge xir Iy trudc tién bang phuong phdp hdp phu dé loai bod chit
doc (chdt I). Sau d6 nudc thai duge chuyén sang hé théng tich (5) (hinh 4.10) d€
tdch phdn chdt rén (chat hdp phu c6 chét I') duge xir 1§ riéng bing phuong phap st
dung 10 d6t 2 cdp. Phdn nudce (sau khi da loai bo chat I') con lai chii y&u la nitrat
va nitrit duge xit 1y bang cong nghé sinh hoc nhu quy trinh xir 1§ nude thai tir qud
trinh nhudm den vii khi d2 néu & trén (hinh 3.2.9).

2. Nudc thai tdch riéng ngay tir dau

- Nudc thai chida chat I': sit dung phuong phdp hdp phu dé tich chdt . Sau
d6 xir 1y chdt T va chat hdp phu bang 1o dot 2 cép.

- Nuéc thai chia chdt O: xit 1y bing phuong phap sinh hoc higukhi nhur qué
trinh xir l§ nudce that tir qud trinh nhudm den vii khi (hinh 3.2.9).

3.2.4.6. Thit nghiém xit Iy nuéc thdi nhuéom den vii khi va nudc thdi chira
nhién liéu tén lita long tai Z133 va A31

* NuGc thai tir qud trinh nhuém den vii khi cta Z133 c6 néng do NO,: 232
" mg/l; NO,;: 220mg/l dugc xitr 1y v6i cac thong s6 cong nghé thich hop da nghién

ciu (nhiét 49, pH, khoing...) trong 15 ngay. Két qua dugc winh bay trén
bang 3.2.10.
Bang 3.2.10. Su thay doi mét sé chi tiéu cia nudc thdi nhuém den trucc va sau

xiz Iy (thoi gian xi ly la 15 ngdy)

Miu

COD (mg/l) | BOD, (mg/l) | NO, (mgll) | NO, (mg/)
Trude < 1§ 250 05 232 220
Sau xir 1y 68 11 6 5

* Nudgc thai chifa nhién liéu tén lra 16ng cia A31 duge xir Iy bing than hoat

tinh dé tich tricthylamin va xylidin (hai thinh phdn chi y&u ca chat '), phdn con

lai dugc xit 1y theo quy trinh da dua ra & trén. Két qua dugc trinh bay trén

bang 3.2.11.
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Bang 3.2.11. Su thay ddi mét sé chi tiéu cia nudc thdi chita chét O trudc va

sau xu Iy (thoi gian xit Iy la 15 ngay)

Mau COD (mg/) | BOD, (mg/) | NO, (mg1) | NO, (mg/l)
Trubo Xt 1§ 220 97 738 715
Sau xir Iy 55 15 7,2 5,8

Nhan xét

- Diéu kién moi trudng thich hop cho VSV phén huy nitrat, nitrit phét trién
t6t va phdt huy t6t kha nang loai bo nitrat, nitrit trong nudc thdi 1a khodng
Vinogratxki cai tién trong d6 Na,CO, thay bing CaCO, 3g/l. Nhiét d¢ thich hop
cho su sinh trudng, phat trién va phan huy NO,, NO," clia vi khu4n la 30°C, pH,,
12 8 - 9, néng d6 NO, , NO," < 400 mg/l, néng d6 vi khudn khoang 10° CFU/ml,
thoi gian xir 1y 15-20 ngay trong diéu kién hi€u khi nghiém ngit ( suc khi lién
tuc).

Quy trinh cong nghé xir Iy nudc thai tir qué trinh nhudm den vi khi va phuc
héi nhién liéu tén l¥a ( chat O) duge xay dung dua vao cdc théng s dd nghién
ctu trén cho két qua t8t: ham luong NO,', NO,” giam 97 - 98% va nudc thai sau
xir 1y dat tiéu chuén nudc thai loai B theo TCVN.

3.2.5. Nghién citu gquy trinh cong nghé sinh hoc xir I¥ nuéc thii bi nhiém diu
va ham luong cao céc chét hitu co ciia co s nganh hau cin

3.2.5.1. Pdc diém doi twong va muc tiéu nghién citu
Nudc thai c6 ham lugng BOD cao 14 loai nudc thai dic trung cho cdc nganh

cong nghiép ché& bién thuc phdm, ch€ bién thiy hdi sdn, cong nghiép sin xudt
gidy, san xuat phan bén. Day ciing 12 nét dic trung cla cdc loai nudc thai sinh
hoat va nudc thai bénh vién. Trong nganh hdu cin quan d6i cdc co s sdn xudt ché
bién hang quan luong (lwong kho, banh keo...), cdc cd s& y t&, bénh vién ciing 12

nguon tao ra nudce thai cé chi s6 BOD cao.
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Nudc thai c6 ham lugng hitu ¢d cao ciing 14 ch4t thai doc hai, thudng ¢6 mau
séc khong binh thudng (mau nau den), ¢6 mii khé chiu hoi théi. Ham lugng chat
dinh dudng cao di lam ting s6 lugng céc vi sinh vét ké ci vi sinh vat gay hai ¢6
trong nudc thai vi trong moi trudng, tir d6 gay anh hudng x4u t6i'sy phit trién clia
cic sinh vat nuc va anh hudng gidn ti€p dé€n doi séng dong vat nudi va con
nguot.

Ngoai nudc thai c6 ham lugng BOD cao phét sinh chli yéu tir céc co sd cia
nganh Hau cdn quan doi, céc co sd stta chifa xe mdy, 6 to, vl khi nganh k¥ thuat
va cic c0 sd cit gilt, ting i, san xuft san phdm xdng ddu m& clia nganh Hau cin
con 13 nhimg nguén phét sinh mot loai nudc thai khic cting rit doc hai 14 nudc
thai nhiém dau m& dic ching.

Hau qua do 6 nhiém déu gay ra cho moi trudng 1a rdt nghiém trong, da dang
va kh6 khic phuc. D&i véi thue vat, sinh vat s6ng & moi trudng nude thiét hai do 6
nhiém ddu gy ra la rat 16n va khé nhan biét, khé dénh gia chi tiét va khong b
dip duge. Khi bi nhiém bdn ddu, do tinh chat nhe hon nudc, gitta mat nube va
khong khi ¢6 16p ddu méng ngan cdch 1am can trd qué trinh trao d6i nang lugng,
d6 dm, Oxy, khong khi..., hau qui lam gidm qud trinh quang hop clia thuc vat
song trong nudc (rong, tao,...) lam tang ham lugng CO, va giam Oxy lam chét
hang loat sinh vat nudc. Véi twgng ddu rat nhd trong nuée (0,01cm?/l) cling 1am
chét hang loat loai c4.

Cong nghé sinh hoc da dugc tng dung kha hiéu qui dé€ xir 1y nudc thii c6
ham lugng BODS cao va bu6c ddu dang trién khai dp dung trong viéc xir 1§ nu6ce
bji 0 nhiém dau khodng [85 - 88]. Tuy nhién viéc nghién cifu x4y dung mo hinh
cong nghé sinh hoc d€ xit 1y nudc thai c¢6 chi s6 BOD cao, hoic nudc thii bi 6
nhiém ddu mJ dic chiing cla cic co s& sin xuét nganh K¥ thuat va Hau cn quan
doi thi méi dat duge cac két qua rit han ché.

Muc tiéu cla chiing t6i trong phan nghién citu nay cla dé tai 1a nghién cdu
xdy dung quy trinh cong nghé x&r 1y nu6c thai bi 6 nhiém ddu va ham lugng hitu
c0 cao trén co s& ing dung cic két qua nghién ctru vé vai trd va tic dung clia cic
chiing vi sinh vat ban dia va cic chiing vi sinh vat ¢ dugc phan 1ap tuyén chon tit
viing dit nude bi 6 nhi€m céc chdt hitu co déc hai ké trén.
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3.2.5.2. Két qud nghién_citu ché phdm vi sinh vit c6 khd ndng xit Iy 6 nhiém

ddu
a. Khdo sdt phdn ldp cdc chiing vi sinh vat cé kha ndng sit dung ddu tot
Tir cdc miu d4t, nuée bi 6 nhiém ddu tai cdc co s& quic phong: Z551, K680

da phan 1ap duge 132 ching vi khudn, d4 nghién cttu kha nang phéan hay ddu cia
cdc nhém vi khuan. Sau d6 chon duge 4 ching c¢6 kha ning sit dung ddu tho t6t
nhit duoc k¥ hiéu 1a (V6.1, V6.2, X1,X2). Két qua dinh tén cic chiing nhu sau:

V6.1: Bacillus sp.

V6.2: Bravibacterium sp.

X1:  Acranobacterium sp.

X2: Gazdnezella sp.

Da nghién citu dic diém, xdc dinh cdc hoat tinh sinh hoc, sinh hod (ddng hod
céc ngudn nito, thanh phan ure, phan giai gelatin, 1én men glucose, phan giai tinh
két, sinh dipaza, sinh axit, kha nang di dong, phan Ung catalosa va kha nang dng
hod cdc ngudn cacbon) clia cac ching nay. Da x4c dinh duge ring ca 4 ching déu
c6 kha nang déng hod glucose t6t (xem phu luc).

b. Nghién cvu anh hudng cia cdc yéu 16’ moi trudng t6i su phdt trién va phdn

huy ciia chiing vi khudn

Két qua nghién cttu cho thdy su sinh trudng va phat trién ciing nhu kha nang

stt dung ddu cla céc vi khudn trong méi trudng chi c6 nguén cacbon duy nh4t 13
san phdm d4u déu chju anh huéng ciia cdc y&u t6 moi trudng: nhiét do, pH, néng
d0 NaCl. |

Pi xdc dinh rang 4 ching da phan lap c6 hoat do cao trong diéu kién pH tir
5 -10 (t6i wu: pH 7), nhiét d6 tir 25 - 35 °C (t6i wu trén duéi 30°C), néng d6 NaCl
tr 0,5 - 1%.

c. Nghién citu phuong phdp bdo qudn, giit chung vi khudn dé dving cho céng

nghé xit Iv niedc thdi bi 6 nhiém ddu

Dé bado quan, giit gin ching vi khudn chdng toi da nghién citu gidi phép sir
dung gid thé (silicagel cit va hat hdp phu 4m) (theo phuong phédp di néu trong
muc 2.2.6.3), sau 7 thing giit & nhiét do phong kha ning s6ng clia bao ti ndm dat
89 - 91%.
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Bing phuong phép giit giong va bdo quan ké trén dd bado dam cho kha ning
sit dung cac chiing vi sinh ndy nhu ché phim vi sinh hiéu qua ding cho muc dich
xtr Iy nuée bi 6 nhiém diu.
3.2.5.3. Nghién citu ché phdm vi sinh ding trong xu Iy nudc thdi 6 nhiém cdc

hop chdt hitu co cao (BOD cao)

Nuéc thai gay 6 nhifm BOD cao tir cic nha mdy quéc phong c6 dic diém

khong khédc nhiéu so véi nude thai cdc nha mdy ché bién thuc phdm khic thude
khu vuc dan sinh. Mat khéc, tap doan vi sinh vat phan huy cac hgp chét hitu co rat
da dang vé€ chung ciing nhu phan bd rong theo dia hinh, chinh vi vay tao ra ché
phdm c6 hoat tinh cao ding chung cho nhiéu co s& v6i nhiéu didu kién cu thé rét
khédc nhau 12 khong thuc t€, vi chi sau mot thoi gian sir dung, vi sinh vat ban dia
s€ ddn thay th€ vi sinh vat tuyén chon di dwa vao. Vi sinh v4t di dugc tuyén chon
dua viao bé phan tng trong diéu kién mdi s&€ mat ddn hoat tinh. Chinh vi vay
chiing toi chi tién hanh nghién ctu tuyén chon céc tip doan vi sinh vat ban dia va
dua vao nuéi cay trén gid thé cho mot quy trinh Xt 1y cu thé.

- Miu nu6e thai 18y dé€ nghién cfu : nude thai va bim tir Cong ty X 22;
xu’o‘ng san xudt bia Trung Hoa.

- Mu duoc nuéi cdy trong méi trudng khoang c6 b6 sung nudc thai tir co s
san xuét va b8 sung thém dudng glucose trong qud trinh nu6i cdy. Piéu kién nudi
cdy : nhiét 4o 30°C, trén mdy lac 200 vong/phit. D&i v6i vi sinh vat ky khi - suc
CO, lién tuc. Khi s& lugng t&€ bio vi sinh dat 10 CFU/ml, dich t& bao duogc dua
vio gilt nhu phén trén (muc 2.2.6.3), hodc dua vao bé xit Iy, hodc nudi cdy trén
gid thé trong bon xir 1y hi€u khi va ky khi. Tap doin vi sinh duoc kich hoat tir
nudc thai Cong ty X 22 Téng cuc hiu cin di duge skt dung thir nghiém trén pilot
hop khdi quy mo phong thi nghiém va tai pilot x&t Iy nu6c thai di xay dung dugc
tai Cong ty X 22 - Téng cuc Hau cin.
3.2.5.4. Nghién ciru lua chon di¢u kién thuc hién quy trinh cong nghé xu Iy

nudc thdi 6 nhiém ddu va é nhiém hop chdt hitu co cao (BOD cao)
Nhu trinh bay & trén, x& 1§ nudc thai 6 nhiém ddu va 6 nhiém hgp chit hitu

cd c6 mot 56 yéu cdu chung va mot s§ dic di€m riéng, vi vy nghién ctu dua ra

quy trinh can tinh dén cdc y&u t6 dic thi.
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Quy trinh ching t6i nghién ciru dua trén co s& su k&t hop giita cdc giai phap
xtt 1§ hod 1y (keo tu & két bong) v6i phan huy bing phuong phép sinh hoc (hidu
khi va ky khi). Chinh vi vay cdn nghién cttu Iva chon céc tip doan ching vi sinh
vat thich hop cho titng gidi phép, x4dc dinh dugc diéu kién tao gid thé va cdc yéu t§
moi trudng can thiét.

a. Lua chon nhiét do va pH _
Két qua thir nghiém cho thdy cling nhu d6i véi cdc chdt thai 1a thanh phan

thudc nd, thudc phéng qud trinh phan huy nude thai ¢6 ham lugng BOD cao duoc
tién hanh & nhiét do thich hgp nhat 1a 25 - 35 °C va pH tir 6 - 8 (khoang pH vi sinh
vat phat trién t61). Trong thyc t€, hai miém Nam, Bic ¢6 do chénh léch nhiét do
theo mia trong nim khdc nhau, chinh vi vay khi thiét k& bon phan huy cin tinh
dén vat liéu va do diy vd bén dé dadm bio d6 én dinh nhiét do.

b. Tdp doan vi sinh vdt

Tap doan vi sinh vat dugc st dyng gdm hai nguc‘”)n': 1- T4ap doan vi sinh vat
ban dia c6 trong blin hodc nuéc thai tai noi cin xt 1y; 2 - Tap doan vi sinh vat
tuyén chon dugc phan lap trong moi trudng va da duge ddnh gid kha ning phan
huy cédc hop chat hitu co hodc ddu md clia ching (xem muyc 4.5.2.1 va 4.5.2.2).

St dung tap doan vi sinh vat tuyén chon ¢6 vu di€m 14 hiéu xu4t phan huy
cao, song cing c6 yéu diém 1a sau mot thoi gian st dung c6 su canh tranh phat
trién trén gid thé giita vi sinh vt ban dia v&i vi sinh vat tuyén chon. Vi vy sau
mot thoi gian st dung nhat dinh cédn thay tip doan vi sinh vat méi.

¢. Luta chon gid thé

Tiéu chudn dé chon gid thé - tao diéu kién vi sinh vat bim va phat trién 6t
trén bé mat gia thé; bé mat ti€p xdc véi nudce thai 16n song thé tich t6i vu; khong
can trd dong chay cta nudc thai. Qua nghién citu, chiing t6i Iua chon chit déo tdi
sinh dugc ché tao dang dng nhd véi dudng kinh 10 - 15 mm, do dai tuy theo digu
kién cu thé, dang manh dai hoac dang luéi 1am gid thé. Gi4 thé dang manh hodc
ong dugc xir Iy gelatin va x€p doc hodc nghiéng theo dong nudc chiy, danh ludi
x&p vuodng géc. Gitta cc 16p gid thé c¢6 khoang tréng khodng 5 cm (muc dich rdn
déu nudc thai véi khi). Kich thudc va cich x&p gia thé sao cho dién tich b& mat
gid thé t6i da trén mot don vi thé tich. Vi gi4 thé nhu trén, ti trong BOD ngay
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dém cho 1 m® gid thé tir 3 - 7 ke. Khoi luong gid thé cdn thi€t va kich thudc bén
phén huy ky khi va hi€u khi phu thudc vao tai trong BOD cdn xir 1§ cling nhu hién
trudng. Trong bén ky khi, nudc thai di tir trén xudng; trong bén hiu khi, nude
thai va khi dugc tron déu va di tir dudi 1én. Trén bon phan huy c6 bd phan xir 1y
khi thai nhd co ché€ hip phu (than hoat tinh), duéi ddy bén cb van xa can.
d. BO sung nguon dinh dudng cdn thiét

D6i v6i nude thai ¢ 6 nhiém BOD cao, cin bd sung thém N, P, thudng

theo ty 1& : BOD:N:P = 100:5:1. Thudng b8 sung uré va phét pho truéc khi nudc

thai vao bon phan huy.

e. Cdp khi cho gud trinh phdn huy sinh hoc hiéu khi

Khi lugng 6xy cang 16n, thi qua trinh phan huy xay ra cang hiéu qua trong
qué trinh phan huy hi€u khi. Chinh vi vay khi thiét k&€ bon hi€u khi cin tinh dén
bao dam cung cdp 6xy t5i vu. Oxy tan trong nudc thai phu thude vao 5p xudt khi
nén, kich thudce bot khi va thdi gian tiép xic giita khi va nuée thai.

f. Tao mang tdp doan vi sinh vdt trén bé mdt gid thé

Mot trong nhitng y&u té quyét dinh trong qué trinh phan huy sinh hoc nudc
thai c6 BOD cao la tao sinh khéi trong bon phan huy. N&u trong bé aerotank d6 1a
bin hoat tinh; con khi sit dung gid thé - mang vi sinh vat bim trén bé mat gi4 thé.

Tap doan vi sinh vat khdc nhau (ban dia hodc tuyén chon) dugc kich hoat trong
moi trudng dinh dudng dén khi néng d¢ vi sinh vat dat 10" CFU/ml (Pai voi
VSV hiéu khi, lic trén mdy lic véi tdc do 200 vong/phit; trong trudng hop ky khi
- suc CO, lién tuc). Sau d6 dich vi sinh vat duge chuyén vao bén xit 1§ nudi cAy
trong moi trudng cé nudc thai cAn xi 1y (néu st dung vi sinh vat tuyén chon thi
trudc d6 nude thai cn tiét trung) c6 cho thém ri dudng, glucose va N,P.. hoic ddu
md khi xir 1§ nuéc 6 nhiém ddu. D6 v6i bdn phan huy hiéu khi cén suc khi lién
tuc véi tdc 4o hop 1§, tranh phd v mang vi sinh trén bé mat gi4 thé. Sau mot thai
gian khoang 1 tudn tién hanh tufn hoan nuéc thii cdn xit 1§ c6 bd xung N,P.. Sau
1 théng nudi cdy, ¢6 thé dua vao sk dung.

Nhu vay, trong khuon khd dé tai da nghién citu tao ra cac khdi riéng ré clia
h¢ théng xir 1§ nhu: bo phan tich ddu ndi; bé loc tho; bé thu gom va chinh pH; bé
keo tu va két bong; bé tich ling ban nghiéng; bén phan huy hi€u khi; bén phan
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huy ky khi; bé khir tring. Trong thuc & tuy timg diéu kién cu thé, ndng do BOD..
ma ta c6 thé két ndi céc khéi sao cho hiéu qua va kinh t&. Vi dy, khi him luong
BOD va chit lo litng cao trong nudc thai - cAn cb cong doan xit 1y keo tu va két
bong; sau d6 néu BOD> 500 mg/l cdn qua bén ky khi va bén hi€u khi ( c6 thé
nhiéu bén higu khi néi ti€p - n€u BOD qui cao); néu BOD <500 mg/l chi cin
phan huy hi€u khi.

3.2.5.5. Ouy trinh cong nghé xit Iv nuéc thdi 6 nhiém hop chdt hitu co cao

trong cdc nha mdy cia nganh hdu cdn quédn doi
Nguyén Iy hoat déng: (hinh 3.2.10)

Nuéc thai tir khu san xuét qua Iu6i chdn rdc (1) nhdm loai bd chét rén tho
va r4c, thu vao b€ gom (2), chinh pH sau d6 chuyén vao b€ keo tu (3), sau khi cho
chat keo tu PAC (120 ppm) v chit tro ldng A-101 (5 ppm), khudy va chuyén vao
b€ ling ban nghiéng (4) ( tai day phdn 16n ch4t rén lo ling va mot phén ch4t hitu

co dugc loai bé, can thai ra ngoai). Sau khi qua bé ling nudc thai thu vio bé diéu
hoa (5), tai day cho thém N,P, khodng, chinh pH sau dé bom vao bon phan huy ky
khi (6) ¢6 chita cdc gia thé. Tir cudi bén ky khi (6) nuGe thai chdy sang bdn hiéu
khi (7). Trong khoang ddy nudc thai duge tron déu khong khi nhé bom nén khi.
Phu thudc vao lugng BOD trong nuéc thai ma ta c6 thé k&t ndi 1 hodc nhidu bén
hi&u khi. Sau bén hi€u khi nudc thai duge loc cin lo limg, khir tring va chdy vao
cOng thoat nuGe chung. Quy trinh cong nghé nay di duge dp dung dé xir 1§ nudc
théi cla xi nghiép 22 - Téng cuc Hau cdn (xem muc 5.3). K&t qua thir nghiém cho
thdy bang quy trinh ndy trong diéu kién pilot nhé di dat dugc hiéu xuit phan huy
trén 96,5% v6i nude ddu vao c6 ham lvong BOD, (20°C) - 1270 mg/l va nubce ddu
ra BOD; (20°C) 45 mg/l dat tiéu chudn nudc thdi cong nghiép loai B theo TCVN
5945-1995.
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Hinh 3.2.10. So'dé qui trinh céng nghé xit Iy nudc thdi 6 nhiém cdc hop chdt

hitu co BOD cao trong cdc nha mdy ciia nganh Hgu cdn Qudn doi

3.2.5.6. Quy trinh cong nghé xit Iy nudc thdi 6 nhiém ddu va cdc sdn phdm ddu
Nguyén Iy hoat dong.:

Vé co ban ciing theo nguyén 1y ciia quy trinh cong nghé v6i nudc thai cé
BOD; cao. Tuy nhién khdc véi trudng hgp nudc thai cd6 BOD cao trong giai doa.ﬁ
ddu cla quy trinh x& 1§ c4n c¢6 cong doan vt ddu md dang ndi va nhil (so d6
hinh 3.2.11). Nudc thai ¢6 chita ddu m& (dang ndi va dang nhil), qua hé théng loc
ric va chdt rin thd duge thu vio bé gom - tai diy chink pH d€ ph4 nhii ddu va
tich ddu ndi theo nguyén 1y trong lugng. Tir bé gom, nudc thai qua bé keo tu va
két bong sau qua hé théng ling ban nghiéng ( tat day, ddu ndi va bin ling duoc
thai ra ngoai), phan nudc dugc cho thém N,P, khodng .. v bom vio bdn phan huy
ky khi. Qua giai doan phan hdy ky khi nudc thai duge chuyén qua bé (hoic hé
thdng néi ti€p bé) phan huy hi€u khi, sau d6 dugc khir tring va dugc thai ra ngoai.
Két qua cho thdy, qua hé thong ndy sau x{r If nudc thai dat tiéu chudn loai B
(0,75 mg/l) theo TCVN 5945-1995.
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Hinh 3.2.11. So dé qui trinh cong nghé xit Iy nudc thdi 6 nhiém ddu

tai cdc co s¢ Hau can Quadn doi

3.2.6. Nghién citu quy tr‘mh_céng nghé sinh hoc xit 1¥ nudc thai co sé dét
nhudom nganh hiu can quan déi
3.2.6.1. Mo ddu
Nudc thai dét nhudém trong d6 c6 nudc thai cdc co sé nganh hiu cin quan
d6i thudng bao gébm ba nhém héa chit khic nhau:
1- Céc loai thudc nhudém (truc ti€p, phan tdn, hoat tinh, axit, hoin

nguyén, ltu huynh)

2- Cdc chit phu gia

3- Céc hod chit khéc

Nhy vay, thinh phin nudc thai dét nhudém rit phic tap, bao gdm nhi€u
loai héa chit v6 cd va hitu cd khic nhau, trong d6 c6 mdt s& hgp chit khé
phin hiy sinh hoc va c¢6 th€ ¢6 mot s kim Ioai ning nhu Cr.. Tuy theo nha
may, chi s6 BODs thudng dao ddng tit 400 - 600 mg/l, con chi s6 COD tir 900 -
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1400 mg/l(UNIDO, 1995). Loai nudc thdi dét nhudm ciia cong ty 28 - Tdng cuc
Hau cin ma d€ tai khao st c6 cdc dic trung sau (bang 3.2.12).
Bang 3.2.12. Mét s6 déc trung ctia mdu nudc thdi dét nhuém

Chi ti€u Ponvi | Gid tri
pH 8,7

'TDS mg/l 78.400
TSS mg/l 95.400
COD mg/l 1770
BOD mg/1 400

Maiu Pt-Co |[200-650

Nhv vay nudc thii clia cdc co s& dét nhudm ciing 12 loai nudc thdi cé chi
s6 COD cao, nhat thi€t phdi dugc xit Iy d€ loai cdc héa chat doc hai trude khi
thai ra m6i trudng. Nhu trong muc 1.1.4. d4 trinh bdy, c6ng nghé xt 1y nudc
thii dét nhudm 13 céng nghé tdng hgp trong d6 c6 cdng doan xit 1y sinh hoc.
T¥ trude d€n nay trong cdng doan ndy thudng 4p dung k¥ thuit phan hiy hi€u
khi [84]. K¥ thuit ndy chiu nhiéu dnh hudng cla cdc y&u t& mbi trudng, dic
bi€t 13 nhiét d6, hiéu qua khir COD va mau khong cao, ddi hoi nhiéu ning lugng
va mit bing. K¢ thuit phan hiy ky khi trong diéu kién hi€u nhiét va kh4 ning
4p dung trong x& ly nudc thdi dét nhudém 13 d6i tugng dudc tip trung nghién
citu trong phin nay clia d€ tai.
3.2.6.2. Két qud nghién ctiu xik Iy nuéc thdi nhuom béng cong nghé sinh hoc

ky khi va cong nghé sinh hoc két hop ¢ diéu kién _nhiét dé _thuong
(mesophilic)

Khi nwdc thdi nhudm dugc x& 1y bing sinh khdi ky khi mesophilic vdi
nhiét @6 trong thi€t bi UASB dugc ki€m soat 8n dinh 3 30 ° C, hiéu qui loai
COD trong sudt bon tuan diu khd thip, chi dat tir ~ 36 % trong tudn dau va

ting din d€n ~58 % vao cudi tudn thit . T tuin tht nim cho dén tuin thit 9,
hiéu qué loai COD c6 ting, nhung khéng nhiu, dat d€n mic cao nhit chi vao
khodng ~64 %. Khi hiéu suit loai COD dat tdi khodng 60 %, mau nudc thdi
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nhu6ém trd nén nhat hdn, nhung khong ding k€, Nudc thdi nhudm sau khi qua
thi€t bj UASB ti€p tuc dudc x 1y trong thi€t bi FBR, véi hiéu qua loai COD
trong vong ba tudn diu kh4 thdp, chi dat ~ 25%. Ti tuin th t, hiéu quai clia
thi€t bi FBR ¢6 dudc cdi thién, nhung khéng nhi€u, vdi mdc cao nhit trong
sudt9 tuin van hanh dat dén ~ 48%.
3.2.6.3. Xi Iy nudc thdi nhuém bdang céng nghé sinh hoc ky khi va cong nghé
sinh hoc két hop ¢ diéu kién nhiét dé cao (thermophilic)
a. Tao ldp sinh khoi ky khi hiéu nhiét (thermophilic) tw sinh khoi ky khi nhiét
do thuong (mesophilic)
Trong trudng hgp st dung metanol 1am cd chi't (Thi€t bi UASB N1), thdi

gian vin hanh ban diu d€ tao sinh kh&i hi€u nhiét, mifc tdi lugng hitu cd thé

tich (OLR — Organic Loading Rate) dugc duy tri 8 mifc kha thdp, chi trong
khodng 1 — 2,5kg COD/m’.ngiy. Nhung hiéu qui loai COD tudng d6i thip
mic di chua c6 chit hoat dong bé miat. Lugng bun trdi ra khd nhiéu khi ting
nhiét do tir 30°C 1én 45°C do bi s6c nhiét. Thdi gian d€ vi sinh thich nghi khi
van hanh v4inhiét d§ cao 1a khé 1au, khodng 30 ngay tif ngdy 51 d€n ngay 83,

“hiéu suit loai COD andi ting t¥ 35% 1én 87% d6i véi thi nghiém cd chit b3
sung 1a methanol. Sau d6 tir ngay 86 d€n ngay 100, hiéu suit loai COD cia
c6t 1 (cd chd't 1a methanol) ludn 6n dinh & 84 — 89,91%.

D61 vdi thi nghi€ém cd chit b8 sung 13 ethanol (thi€t bji UASB N2), qua
trinh thich nghi v4i nhiét d§ cao ciia sinh khéi con lau hon va khi vin hanh &
nhiét 43 45°C tit ngay 31 dén ngay 100, hiéu suit loai COD cao nhit dat dugc
132 83%.

* Anh huéng ciia yéu t6 nhiét dg

Khi tang nhiét d¢ tir 30°C 1én nhiét d¢ 45°C thi hiéu qua loai COD bit ddu
giam mot cdch rd rét dong thoi kéo theo san lugng metan ciing suy giam. Thai
gian d¢ thich nghi v6i nhiét d6 45°C trong khoang hon 30 ngdy va hiéu suét loai
COD ¢ c4 hai cot thi nghiém bat ddu tang tr6 lai.

Khi ting nhiét d & ca hai thi nghiém tir 45°C I1én 55°C tir ngay 102, hiéu
sudt loai COD & cd hai thi nghi¢ém ddng loat giam xuéng <30%. Tuy nhién ,sau
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d6 & cot thi nghiém 1 (co chat 1a metanol) hi¢u suat loai COD nhanh chéng dugc
phuc héi tré lai va dao dong trong khoang tir 50 - 69% tir ngay 123 - 165. Con &
thi nghiém 2 (co chdt b6 sung 1 ethanol) hiéu sudt loai COD vin ¢ mifc
thdp <45% mic di van hanh & nhiét do 55°C trong khoadng 60 ngay tir ngay 102
dén ngay 162. Nhu vay thoi gian thich nghi d6i v6i nhiét do 55°C dugce coi 1a khai
ddu clia cong nghé sinh hoc ky khi higu nhiét 1au hon dédng ké va vai trd clia cic
co chat bét ddu thé hién rd.
b. Thiz nghiém xiz IV nudc_thdi nhuém voi sinh khoi ky khi hiéu nhiét va hdu xi
Iy bang FBR
Nudc thdi nhuém dude xit 1§ bing sinh khéi ky khi thermophilic v8i nhiét
d6 trong thiét bi UASB dudc ki€m so4t 8n dinh & 55 ° C, sau d6 tiép tuc dugc

X1t 1y trong thi€t bj FBR trong khodng 60 ngay lién tuc, tit ngdy 285 dé€n ngay
348. Hiéu qua loai COD trong suSt 20 ngay d4u , tif ngay 285 dén ng.éy 304,
kha thdp, chi dao dong trong khodng tt 22 - 35%. D9 miu ciia nudc thidi cd
gidm nhung & mic rat it. C6 thé coi diy 13 thdi gian thich nghi cla sinh khéi
ky khi hi€u nhiét, v6n dugc ph4t tri€n trén nén cd chit metanol, 13 mdt hgp
chit hitu co rdt d& phén hdy sinh hoc, v8i nudc thdi chita cdc loai hod chit .
nhudm khé phin hiy sinh hgc, lai cé th€ c6 ddc tinh sinh hoc § mitc @6 nhit
dinh.

T ngay th 21, qud trinh phin huy hitu cd bat ddu dudc cii thién rd rét.
Hiéu qui loai COD ting dan tif ~ 39 % vao ngay thi 31 (316) dén 82 % vao
ngdy 63 cha thi nghiém x& Iy nudc thdi nhuém (ngay 348 cia toian b thi
nghi¢m). Trong giai doan nay , mdc dd hi€u quid x& 1y cia FBR chua cao,
cling chi dat t6i da ~ 57 % & nhitng ngady cudi, nhung qu4 trinh khi¥ mau x3y ra
rdt khd quan. Trong 2 tudn cudi, d6 mau sau khi qua UASB gidm manh, tr 200
ddn vi Pt — Co xudéng con 70, va gidm déu chi con 22 don vi Pt — Co, nudc thai
sau khi xif Ij bing UASB (Thermophilic) va hiu xit Iy bing FBR, di dat dudc
tiéu chufn thdi loai B va khong cdn mau, thudn ty chi bing cdc gidi phdp
sinh hoc. Qué trinh nay dat dugc véi tai trong hitu co thé tich (VOL) ~1.6 g
COD/l.ngay va thdi gian luu thuy Ivc (HRT) khd ngdn, chi khodng 10 h.
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Bang 3.2.13. X If nudc thdi nhudm bing UASB va FBR & diéu ki¢n nhiét d6 cao (thermophilic) - 55° C

Ngay rH COD COoD Tai % khit CODout % khlt P4 mau 515) HRT
in out lugng COD sau FBR COD in mau-out (h)
(mg/l) (mg/1) gCOD sau FBR | Pt-Co/l. Pt-Co/l
fl.ngay
285 7.1 655 510 1.45 22.1 10.9
288 7.2 652 400 1.44 38.7 10.9
292 7.15 647 580 1.46 10.3 10.7
296 7.2 652 530 1.46 18.7 10.8
298 7.25 657 520 1.49 20.9 10.6
300 7.05 659 490 1.51 25.6 10.6
302 7.1 659 500 1.5 241 10.6
304 7.3 664 433 1.52 34.8 10.6
316 7.1 661 400 1.51 39.5 10.6
318 7.4 663 350 1.53 47.2 10.5
321 7.25 660 220 1.52 66.7 150 31.9 10.5
324 7.1 655 200 1.53 69.5 180 10 104
328 7.3 663 210 1.55 68.4 175 16.7 10.3
3320 7.35 643 180 1.68 72 140 22.3 9.3
333 7.15 617 150 1.49 75.7 146 2.7 200 70 10
336 7.05 647 170 1.8 73.7 130 23.6 200 65 8.7
339 7.2 631 120 1.67 81 80 334 200 42 9.2
342 6.95 675 140 1.56 79.3 60 57.2 200 45 10.5
345 6.9 661 132 1.51 80.1 65 50.8 200 32 10.6
348 7.2 657 120 1.59 81.8 62 48.4 _200 22 10
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c. OQuy trinh cong nghé xit Iy nuwdc thai dét nhudém
Nhu da phan tich, so d6 quy trinh cong nghé truyén théng c6 hieu qua xir 1y

COD vi miu tuong d6i thdp, nhung lai ddi hoi nhiéu nang lugng va mat bang. T
ké&t qué nghién ctu cla dé tai, c6 thé d€ xudt mot quy trinh cong nghe méi, dva
trén nén ting 4p dung cong nghé sinh hoc ky khi hi€u nhiét dugc trinh bay &
hinh 3.2.12.

© Nudc thai
) 4
B€ gom
\ 4
2 . At L ) NPK
B¢€ ky khi (hi€u nhi€t) €
Y
B& FBR (hoic AS)
\
Héa chitkeo Keo tu
v v
B€ ling héa Iy B& gom ban
Khit tring M4y €p bun

Théi ra noi ti€p nhin

Hinh 3.2.12. Sodé cong nghé xit Iy nudc thai nhupm dp dung
cong nghé sinh hoc ky khi hi¢u nhigt

¢ Tiéu chudn thiét ké
Céc tiéu chufn thiét k& dugc dé xudt chi lién quan dén cong doan sinh hoc,
xuit phdt tir két qua nghién citu ctia dé tai.

128



Céc tiéu chuén thiét k& clia cdc cong doan khic tudn theo céc gid tri phé

bién, khong thu6c pham vi @€ tai duge trinh bay trong bang 3.2.14.

Bang 3.2.14. Mot s6 chi tiéu thiét ké bé xit Iy sinh hoc

Cong doan COD in, Tai trong Luu lugng | Thoi gian Ivu
mg/l (Vol), hoi lvu thay luc, h
kg/m’.ngay
Bé sinh hoc ky| 100-400 1-3 100% Qtb 4-5
khi 400 - 1000 3_4 100% Qtb 5.8
1000 - 2500 4-6 100% Qtb 8-12
Bé FBR, vat liéu| 100 - 200 0,5-0,7 3-4
dém 200m%/m®

- » | 200 - 400 7-0, 4-5

70% thé tich 0 0,7-09
400 - 600 09-1,5 5-7

* Chi thich: Tai trong hitu co thé tich (Vol) duge chon cao hon hay thap hon
phu thudc vao mic do khic nghiét clia tiéu chudn xit 1y

¢ Thuyét minh hoat dong hé thong xit ly

Nudc thai can xit 1§ duge chuyén vao bé gom. T bé gom nudc thai duge
bom qua bé ky khi (hi€u nhiét). BE diéu hoa ky khi (hi€u nhiét) ¢é hai chitc nang
chinh:

- Bitu hoa v€ luu lugng va ndéng d6 trong diéu kién y&m khi

- Phin huy cdc chét hitu cd doc hai, khé phan hiy dac biét 1a cic chdt man
c6 trong nudc thai clia cdc nha mdy nhuém

- B& diéu hoa dugc 14p nhiéu loai vat liéu dém - multimedia d& 1am gi4 thé
cho nhiéu loai vi sinh vat ky khi khéc nhau. C4c vét liu dém trén ngoai tinh ning
1a 1am gid thé cho vi sinh vat con ¢6 tfnh ning 1a hdp phu cic chat 6 nhiém dic
biét 1a cdc chdt mau r6i tir tir gidi phéng ra cho vi sinh vit bdm bén ngoai phan
hiy tiép.

Nu6c thai sau bé ky khi dugc bom qua bé phan hily sinh hoc hi&u khi dém cé
dinh (FBR). Tai day cdc vi sinh vat hi€u khi bam trén 16p vat liéu dém sé tiép tuc
phan hily céc chdt hitu co con lai trong nuéc thii. Oxy dugc cung cdp bdi mdy
thdi khi thong qua hé théng phén phéi khi dang mang (membranne diffuser). Hé
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théng nay s& cho phép tao ra cac bot khi ¢6 kich thudc nho, tir d6 1am tang hé s6
khué&ch tdn oxy vio trong nudc. He théng nay s& cho phép gidm ning lugng dién
tiéu thu di tir 2 - 3 14n so véi hé thc‘)'ng phan phoi khi théng thudng.

Nuéc sau bé phan hiy sinh hoc hi€u khi dém c§ dinh s& chdy qua bé ling
sinh hoc dé tach bin. Bin tir bé ling sinh hoc mot phén s& duoc héi lwu, phan du
s& dugc bom vé bé thu bin. Nudc thai sau khi tdch bun sinh hoc s& dugc chuyén
qua cong doan xit 1 hod 1y nhim loai bd nét cic chat 6 nhiém khong thé phan
hily sinh hoc c6 trong nuéc thdi. Cong doan xir Iy hod Iy bao gom céc khau:

- Keo tu bang PAC (polyaluminium chloride)

- Tao bong bang polymer dang cationic

- Ling tich cin bang bé lang ly tam

Nuéc thai sau b€ ling ly tAm dugc chidy qua ngin khir tring st dung
Ca(OCl),. Nudc thai sau khi khir tring s& dam béo dat tiéu chudn TCVN 6980 -
2001 va TCVN 5945 - 1995.

3.3. NOI DUNG 3 - NGHIEN CUU THIET KE XAY DUNG CAC PILOT XU LY CHAT
THAI QUOC PHONG PAC CHUNG

3.3.1. Thiét ké, ché tao pilot xir 1¥ nuéc thii cong nghiép qudoc phong dang
modul quy md phong thi nghiém coéng suit 30/ngay
Nhu trong chuong 4 d3 trinh bay viéc xir 1 nudc thai chita cdc chat thai quéc

phong dic ching phai duge tién hanh théng qua nhiéu giai doan va bing nhiéu
phuong phdp khic nhau: xir 1y co hoc, hod hoc, sinh hoc ... Sau khi ti€én hanh
nghién citu va dé xuit duge bién phdp xt 1y thich hgp v6i quy mo nho tai phong
thi nghiém, cén thiét phai tién hanh thir nghiém cong nghé trén cic pilot quy mo
16n hon. Viéc thit nghiém cong nghé trén pilot 14 budc cdn thiét d€ kiém tra, hoan

thién cong nghé trudce khi dua vio dp dung trong thuc t€ & quy mo cong nghiép.
Tuy nhién véi mbi loai d6i tugng nuGe thai khdc nhau cén c6 bién phap va
cong nghe xir Iy khéc nhau. Do vay, cin thiét phai ché tao dugc pilot ¢6 kha nang
thir nghiém dugc nhiéu loai hinh cong nghé khac nhau. Viéc thiét k€, ché tao 1
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“pilot xir 1§ nudc thai dang modul s€ gitp ti€n hanh thir nghiém cic loai cong nghé
khidc nhau mét cdch lién hoan: xir Iy bang phuong phdp hod hoc, phuong phéip
sinh hoc ky khi, phuong phédp sinh hoc hi€u khi, phuong phdp co hoc... Do pilot
dugc ché tao dusi dang modul nén ¢6 thé tién hanh doc lap timg cong doan hay
k&t hop hai hodc nhiéu cong doan véi nhau. Do day 1a pilot thir nghiém quy mo
phong thi nghiém nén lru lugng nuéc thai cén x& 1y khong nhiéu, cho nén cong
sudt thi€t k& cha pilot dugce xdc dinh 1a 301/ngay.

Pay la pilot xir Iy dang modul, cé thé hoat dong timg phin doc 1ap hay két
hop giita cdc modul khic nhau. Pilot niy c6 thé dp dung cho céc loai nudc thai
qudc phong khéc nhau, va v6i mbi loai nude thai cén c6 su phoi hop hop 1y gilta
cic cong doan xir ly.

D& mo hinh ¢6 thé dép ing v6i cdc dang cong nghé khac nhau, viéc tinh toin
cdc bé v thiét bi phan tng dugc hiéu chinh sao cho thuén lgi cho qud trinh thir
nghiém. Do dugc thiét k&€ dang modul nén ngoai viéc dam baosao cho thuc hién
duge céc quy trinh cong nghé cdn dp dung cdn phai ddm bao yéu cdu vé do bén va
c6 tinh m¥ thuat. Hé thong s& dat trong phong thi nghiém nén ngoai yéu cdu phai
dam bio cdc yéu cdu dd néu trén con phdi dugc thiét k& gon nhung c6 tinh co
dong cao. | |

Pilot dugc thi€t k& dudi dang mat phéng. Khi l4p dit cdc bé phan tng, vi tr
cdc thi€t bt s€ dugc bs tri dam bdo tinh hop 1y, thuan tién trong van hanh va c6
tinh thim my.

Pilot bao gém 3 modul chinh:

- Modul xtr Iy hod hoc.

- Modul xir Iy sinh hoc ki khi.

- Modul xir 1y sinh hoc hiéu khi.

Céc bé trong modul dugc thiét k& va bd tri nhu sau:

- Modul xir 1y hod hoc bao gdm:

+ Bé cha.

+ B& diéu hoa xir 1§ ho4 hoc.
+ Bé xir 1y hod hoc.

+ Bé keo tu sau xi 1y hod hoc.
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- Modul xir 1y sinh hoc ki khi bao gém:
+ Bé chita.
+ B& diéu hoa xir Iy sinh hoc ki khi.
+ Bé xir 1y sinh hoc ki khi.
+ Bé ling sau xir 1y sinh hoc ki khi.

- Modul xtr 1y sinh hoc hiéu khi bao gém:

+ BE chita.

+ Bé diéu hoa xi Iy sinh hoc.

+ Bé x{r Iy sinh hoc hi€u khi.

+ Bé 1ing sau xir 1§ sinh hoc higu khi.
+ Bé keo tu sau sinh hoc hiéu khi.

+ H¢ thong loc ngugce sinh hoc.

+ Hé¢ thdng khtr tring bang tia UV.

Toan bo pilot dugc gia cong bing thép inox c6 kha ndng chiu dugc méi
trudng nude c6 do ki€m, axit cao, chiu dugc cdc qué trinh phdn dng khi pilot hoat
dong.

- So d6 hé théng (pilot) xir Iy hop khéi céc loai nudc thai cong nghiép qudc
phong cong sudt 301/ngly dugc trinh bay trén hinh 3.3.1.
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{inh 3.3.1. Hé théng (pilot) xit Iy hop khéi nude thdi CNQP bing phuong phdp sinh hoc

Chinh pH

théi sau
xu Iy

eel
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Quy trinh van hanh hoat dong ctia pilot thir nghiém

Cic cong doan chinh trong quy trinh vin hanh pilot dang modul dugc trinh
bay trong so do dudi. Vi timg loai nudc thai khdc nhau, c6 cong nghé xir 1y khic
nhau cin van hanh theo cdc cong doan khac nhau. So d6 trinh bay & hinh 3.3.2.

Bé diéu hoa .
xi 1§ hoa hoc {* Béchita l«———— Nuéc thii CNQP
Bé xix Iy
ho4 hoc
Bé keo tu sau ' BZ diéu hoa ‘ He thong
xir Iy hoa hoc "] xt 1y sinh hoc xir Iy ky khi
v
Hg thdng Bé ling sau
Xt Iy hiéu khi [* xir Iy ky khi
Bé ling sau Bé keo tu sau
Xt 1y higu khi > x 1y hiéu khi
h 4
Nuée thai sau H¢ thong KT | Hé thong loc
xit Iy bing tia UV ngugc sinh hoc

Hinh 3.3.2. So do quy trinh vdn hanh cda pilot thir nghiém
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Véi két cdu hop 1y, pilot niy da dugce sir dung hiéu qua dé thir nghiém cdc
quy trinh xt I nudc thai chita TNT, DNT, TNR, NG, NC, NO,, NO,” di néu
trong muc 3.2.

3.3.2. Nghién cttu thiét ké, xay dung pilot xir Iy nudc thii chira ddu mé dac
chiing tai co s bao quan sira chira vii khi nganh k¥ thuit

3.3.2.1. Ddc diém ngudn nudc thdi

Trong quy trinh cong nghé bdo quan vii khi, sau khi vii khi duoc thdo roi
ngudi ta phai ti€n hanh tdy mé cii truée khi nhiing chi tiét vio ddu md méi. Cong
doan nay dugc thuc hién trong cdc bé chita 2 loai ddu dac chimg 13 AU va BO
dugc dun néng dén nhiét do 110 - 115 °C. O nhiét do ndy luong déng k& diu bi
béc hoi va ¢6 anh hubng x4u dén sitc khoé ngudi lao dong. DE han ché tic hai cla
hoi ddu ngudi ta da st dung bién phap dung nudc dé dap (hdp thu) hoi ddu. Giai
phip nay da gép phén han ch& dugc tdc hai clia hoi doc chita ddu t6i stc khoé con
ngudi nhung lai tao ra lugng khong nho nuéc thai chia ddu cling cé nguy co dnh
hudng x4u t¢i moi trudng.

Trong nganh K thuit c¢6 nhiéu-co s& sit dung cong nghé trén d€ bao quan vii
khi, trong d6 c6 K680. Nudc thai tir day chuyén sira chita, bdo quan vii khi tai
K680 Cuc quan khi ¢6 ham lugng BOD, COD khong qui cao nhung téng ddu md
bdo quan tuong d6i cao: COD » 800 mg/l, BOD = 534 mg/l, N téng 12 95,27 mg/l,
P tdng = 26, 89 mg/l, téng ddu md 1a 58,4 mg/l. Ngoai ra, trong nuéc thai con l4n
mot it dung méi, chét tdy rira. Do nguén cung cdp nudc & cdc co sd nganh quan
khi néi chung 1a bi han ché, nén viéc xir Iy d€ tai sir dung lai lugng nudc thai da
ding d€ hap thu hoi ddu mé 1a nhu cdu rdt cdp thiét.

Chinh vi viy khic véi cong nghé xit Iy nudc thai bi nhiém diu md néi
chung, trong trudng hop ndy cong nghé xir 1y s& thuc hién theo 1 chu trinh khép
kin. Muc tiéu chinh 13 vira dam bao dugc viéc khir doc bdi hoi ddu m& dic ching

vira ti€t kiém duoc lugng nudc dimg cho xir 1y.

136



3.3.2.2. Yéu cdu thiét ké
- Thiét k& xay dung hé¢ thdng x{& 1y nuéc thai nhiém ddu m& bio quan vii khi

cong sudt 5 - 7m’/ngay.
- Nudc thai sau xtt 1§ dat tiéu chuén loai B (theo TCVN 5954 - 1995).

3.3.2.3. Cong nghé xit Iy

a. Neuvén Iy chung

Nudc thai chita ddu, md bido quan vii khi ctia Kho K680 dugc xir 1y trén co
s& cong nghé téng hop (1§, sinh) trong d6 chil yéu st dung k§ thuat sinh hoc hiéu
khi bd sung thém vio nuéc thai thinh phdn khodng sao cho ti 1é BOD:N:P =
100:5:1 (moi trudng thich hgp cho vi sinh vat phét trién) v mot s vi sinh v4t ban
dia c6 kha niang phan hiy ddu m& bio quén cao. Qua trinh vi sinh vat sinh trudng
va phét trién s€ phan hay ddu, 1dm sach nudc.

Viéc khong sir dung k¥ thuat ky khi trong trudng hop ndy c6 thé cin ctt vao
chi s6 BOD, COD ctia nudc thai ddu vdo. V& nguyén tic khi chi s6 BOD nhd hon
1000 mg/l thi nu6c thai hoan toan c6 thé chi can xir 1y bing k¥ thuat hi€u khi.

b. So do quy trinh céng nghé

So d6 quy trinh cong nghé x¥& 1¢ nudc thai nhi€ém ddu, m& bio quéan vii khi

dugc minh hoa trén so d6 hinh 3.3.3. Pay 1 quy trinh khép kin bao gém céc cong

doan sau.
Nudéc thai Bom
! V6t ddu |
| L--ﬁ-é---
BE BE ) lang 3 12 ngdy
. B4 sung vi sinh A
lang 1 { lang 2 &
vatva chdt | fp------4 Chay lién tyc,
dinh dudng _Cﬁﬂ hét sau 1/2 ngay
JER e -
P : y
Lo’pluﬁ ..... SRRE: TETCTRTER RS TETRY —_— lién tuc
bhowe Bésinh | Bésinh | Bésirh
hocl [ hoc2 | hoc3 B& thu h6i dé
VA AN VI NV ti sl dung
Binhoat tihh Bom [én tdi

héihn sir dung



Hinh 3.3.3. So dé quy trinh cong nghé xit Iy nudc thdi nhiém ddu, mé

* Quy trinh hoat déng:

- Ngay thit nht: gom nudc thai vao bé ling 1.

- Ngay thir hai: chuyén nuéc thai vio bé lang 2; v6t ddu & bé ling 1 bing
phuong phap thli cong sau d6 suc khi bé sinh hoc 1.

- Ngay thit ba: chuyén nudc thai vao bé lang 1; vét ddu & bé lang 2, suc khi
bé sinh hoc 1; chuyén nuéc & bé sinh hoc 1sang bé sinh hoc 2.

- Ngay tht tw: chuyén nu6c thai vao bé ldng 2; v6t ddu & bé lang 1 sau d6 suc
khi b€ sinh hoc 1; chuyén nudc & bé sinh hoc 1 sang b€ sinh hoc 2; ti€p d6
chuyén nuéc & bé sinh hoc 2 sang bé sinh hoc 3.

- Ngay tht nam: cho nudc thai vao bé lang 1; v6t ddu & bé lang 2 sau d6 suc
khi b€ sinh hoc 1; chuyén nuéc & bé sinh hoc 1 sang bé sinh hoc 2; suc khi bé
sinh hoc 2 sau d6 chuyén sang bé sinh hoc 3; nudc & bé sinh hoc 3 duge bom 1én
bé 1ang 3 (1/2 ngay) sau d6 cho qua bd phén loc va chuyén vao bé thu hdi.

- Ngay thit sdu: chuyén nudc thdi vio bé ling 2; vét ddu & bé ling 1 sau dé6
suc khi bé sinh hoc 1, suc khi bé sinh hoc 2, suc khi bé sinh hoc 3 réi chuyén
sang bo phan ling, loc va cudi cling 1 vao bé thu hoi dé tdi sir dung. (Dén day két
thic mét chu ky khép kin).

Quy trinh trén di dugc fng dung d€ xir 1y nudc thai nhiém ddu md cla
K680. K&t qua xir 1y duoc trinh biy trong bang 3.3.1. |

Bang 3.3.1. Két qud xu ly nudc thdi chita ddu mé cia K680

COD (mg/l) BOD; (mg/l) Dau, m& (mg/)
Trude xit 1y 800 534 58,4
Sau xit 1y 87 46,5 0,3
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3.3.2.4. Cac hang muc v thiét bi chinh ciia hé théng xir Iv
- Bé gom, v6t vang ddu
- Bé xtt 1y sinh hoc hi€u khi
-Bé loc
- Thiét bi khir tring
- Thing chita sau xir ly
- Bom nuéic 3 - 4m® /gidy (02 chiéc)
- Bom bin 2 - 3m*/gi& (01 chiéc)
- TG diéu khién tram x{ 1y
- Hé théng dudng Ong, van cit

3.3.3. Nghién ciru thiét ké xay dung pilot xit I¥ nudc thii cé6_him luong hitu
co (BOD) cao tai co sd nganh hau cin

3.3.3.1. Déc diém ngudn nudc thdi
Cong ty 22 1a xi nghiép ch& bién thyc phdm thudc Téng cuc hau cén. Nhiém
vu va chifc nang cia Cong ty - ludng dung, phuc vu Qudc phong va dén sinh. Sin

phim chil y&u ciia Cong ty 12 luong.kho - phuc vy muc tiéu dy trit, quéc phong,
sén sang ddp iing cdc nhu cdu si dung khdn c4p va phuc vu cho bo doi lam viéc
trong diéu kién khic nghiét. Ngoai ra Cong ty cdn san xudt nhiéu loai binh, keo
phuc vu Qudc phong va dan sinh.

Dic diém céc chét thai cia nha may cling gidng cdc nha mdy sin xudt banh
keo khac. Ngudn gay 0 nhiém moi trudng chinh 13 nudc thai c6 ham lugng BOD
va COD cao va rat cao. Day 14 nha mdy da xay dung tir lau, cong nghé san xudt
nhin chung chua dugc hién dai, ddng thoi nha may chua c6 hé thdng xir 1y nude
thai.

Nguyén liéu san xuit chinh cia nha mdy Ia tinh bot, dudng, mat va phu gia.
Hang ngay, nudc thai véi ham lugng hitu co duge thai truc ti€p vao hé théng céng
ranh chung cing nudc thai sinh hoat cia khu dan cu xung quanh tao mii khé
chiu. D& tai da ti€n hanh khao sat thuc dia, 14y miu nudc thai va phan tich mot s6
chi tieu can thiét. Miu nudc 14y tir hé ga ¢6 ham lugng COD 1a 9792 mg/l; BOD;
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14 8890 mg/l. Nhu vay, day la loai nudc thai ¢6 ham lugng chit hitu co rit cao va
chl y&u 14 chat d& phan huy béng phuong phép sinh hoc.

3.3.3.2. Yéu cdu thiét ké
- Thiét k&€ x4y dung hé théng xir 1§ nudce thai ¢é ham luong BOD cao cta x{

nghiép ché& bién thuc phdm (Cong ty 22) véi cong sudt 3 - 4 m’/ngay, hoat dong
cha pilot dugc diéu khién tu dong.

- Nu6c thii sau khi xir Iy dat Tieu chudn Viét Nam TCVN 5954-1995
(loai B)

3.3.3.3. Cong nghé xir 1y

a. Nguvén Iy chung
Nudc thai c6 chi s6 BOD cao ctia Cong ty 22 duge xi 1y trén co sd giai phap

cong nghé dad néu trong muc 4.5.3.3 (b). Trong d6 chl yéu ing dung k¥ thuat ky
kh (trong bé c6 gia thé) két hop hiéu kh.
Trong c6ng nghé ndy c6 sit dung ché phdm vi sinh 12 tap doan vi sinh ban dia
dugc nudi cdy trong diu kién d3 trinh bay trong muc 4.5.3.2.
b. Cdc hang muc va thiét bi chinh
Heé thdng xir Iy nudce thai ctia Xi nghiép ché bién thuc phdm Cong ty 22 bao

gom céc hang muyc va thiét bi chinh sau:

- Ho ga thu nuée thai (1)

- Békykhi (2)

- B& hi€ukhi (3)

-Béloc (4)

- Thiét bj khir trimg (5)

- Bom nuéc 2 - 3 m*/h (6)

- Ta diéu khién

- May théi khi

- Heé thong dudng 6ng nudc

c. So do quy trinh cong nghé (hinh 3.3.4)

Can cif vao hién trang san xudt, cdn tich nudc thai san xuat ra khoi nude thai
sinh hoat va nudc mua. Xay quay nudc thai khu sin xudt qua hé théng loc tho
theo dudng 6ng tap trung vao bé thu gom (1). Tai day nudc thai duoc tich lai va

140



pha lodng, sau mot thoi gian thdy xuét hién tao ving hitu co ndi (dinh k¥ vé6t loai
bd). Tir bé thu gom (1) nudc thii duge bom 1én bé ky khi c6 gid thé (2), tai day
X4y ra qu4 trinh phan huy ky khi va chay qua b€ phan huy hi€u khi (3). Trong bé
phan hily sinh hoc hiu khi (3), di 4p dyng cong nghé bin hoat tinh trong d6 sinh
kh&i & trang thai lo Hmg (kiéu aerotank). Bin hoat tinh t6n tai & dang bong x0p.
Vi sinh vit trong bim hoat tinh 12 vi sinh vat tuyén chon trong phong thi nghiém
c6 kha nang phan hiy cdc hop chét hitu co v6i hiéu sudt cao. B hi€u khi duoc
cung cdp 6xy nhd may bom khi (6). Phén trén bé ky khi vi hi€u khi c6 h¢ thong
xit 1§ khi thai nhd co ché hdp thu bing than hoat tinh va than cti. Nudc thai ti b€
higu khi qua bé loc c6 sdi cat (4) va sau khi dugc khir triing bing hod chit clo tir
thi&t bi (5) dugc thai ra cong.
Xiclgkhi  Xily khi

{

B& xir BE xtt Bé
Ba o i loc
4 u 4 .
Nube | gom | | ki it @ Thiira
thai (1) 2) (3) 4 moéi truong
Thiét bj khit tring
S
Bomkhi ' ~—

Hinh 3.3.4. So db quy trinh cong nghé xi Iy nudc thdi cong ty 22

K&t qua 4p dung quy trinh d3 xay dung dé€ xir 1¥ nudc thai ¢6 ham lugng
BOD cao cfia co s& san xudt hang quén luong X22 duge ghi trong bang 3:3.2.

Bang 3.3.2. Két qud xut Iy nuwdc thdi X22 bang phuong phdp sinh hoc

Mau COD, mg/l BOD;, mgN | TCVN 5945-1995
Trude xir 1y 1400 1270 50
Sau xtr 1y 81 45 100
Hiéu sudt phan huy (%) 94 96,5
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3.4. NOI DUNG 4 - NGHIEN CUU CHE TAO KIT PHAT HIEN SU O NHIEM VI SINH
VAT POC HAI TRONG MOI TRUGNG KHONG KHI VA NUGC

3.4.1. Pac diém néi dung nghién ciru

Trong nhing ndm gén day, nhitmg vu dich bénh do cdc loai vi sinh vat doc
hai gay ra ngly cing ting. Nguy hiém nhat phai k€ dén nhimg can bénh do vi
khudn gy ra nhu bénh than, bénh dich hach, bénh ta, b¢nh thuong han, bénh ly.

Trong d6:

- Téc nhan giy bénh than 13 tryc khudn Bacillus anthracis (Ba). C6 hai
plasmid lién quan dén tic nhén gay bénh cta B. anthracis, pXO1 va pXO02. pXO1
chita c4c gen md hod doc t6 ngoai bao bd ba bao gdbm cic thanh phédn: khing
nguyén bdo vé PA, nhan t6 gay phi EF va nhan t§ gay ti vong LF. C4c thanh
phdn nay néu dimg riéng ré s& khong gay ddc. Hicu qua gay doc 1a do sy hoat
dong két hop ctia PA véi hai thanh phén kia (EF, LF), PA két hop vé6i EF gay phi
thiing, ¢con néu két hop véi LF 58 gay chét cho co thé bi nhiém. Céc gen ctia
pX02 mi hoa tdng hop protein trong sinh téng hgp vo mang nhdy axit poly-D-
glutamic.

- Bénh dich hach 13 mét bénh nhiém tring cép tinh do vi khudn Yersinia
pestis gay ra. Yé&u t6 doc luc gay bénh chinh clia 3 lodi vi khudn thudc ho
Yersinia nay la cic plasmit ddm nhiém. Loai plasmit pCD1 1a plasmit doc uc c6
trong cd 3 loai vi khuén Yersinia, chiing sit dung loai plasmit ndy trong qud trinh
tién trién gay bénh. Hai loai plasmit pMT1 va pPCP1 13 s& hitu riéng cfia vi khudn
dich hach Yersinia pestis ma hai loai vi khuén Yersinia enterocolitica va Yersinia
pseudotuberculosis khong cé.

- Vi khudn t4 Vibrio Cholerae 13 mot trong s6 vi khudn dudng ru6t nguy
hiém nhét thudng gay bénh & ngudi. Hé gen cla Vibrio cholerae co 3 gen quan

trong méa hod Enterotoxin, Hemolysin vid Malate dehydrogenaza. Trong d6 gen
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ma hod doc t& ta Enterotoxin 12 gen quan trong nhét trong 3 gen boi vi doc 6 ta
Enterotoxin 13 nguyén nhén chinh gy ra bénh ta & ngudi

- Bénh thuong han chii yéu 1a do vi khudn Salmonella typhi gay ra. Loai vi
khudn nay chi sng trén co thé ngudi. Trong co thé, khi S. typhi bi dung gidi bdi
hé th6ng mién dich, ching c6 thé gidi phéng ndi doc t3. Noi doc 6 nay kich thich
thdn kinh giao cdm & bung lam tén thuong mang Payer va giy xudt huyét dudng
tiéu hod.

- Shigella gay bénh ly cho ngudi va cdc loai linh trudng khac. DPoc t8 Shiga 1a
san phdm clia t& bdo vi khuén Shigella va 13 tic nhan gy bénh.

Nhimg can bénh nay khong nhiing anh hudng nghiém trong dén su khoé con
nguoi ma con ¢6 kha ning lay lan thanh nhitng vu dai dich gy thiét hai 16n cho
nén kinh t&€ qudc dan. Pac biét khi ma ching dugc cdc d6i tugng khing bd sl
dung nhu 12 mot loai vii khi sinh hoc ¢6 kha nang giét ngudi hang loat. Viéc
nghién citu d¢€ tao ra phuong phap phat hién nhanh va chinh x4c cdc loai vi sinh
vat gay bénh trong moi trudng dua trén co sd k¥ thuét sinh hoc hién dai trong dé
-6 k¥ thuat PCR 1a mot yéu cdu cdp thiét nhim tim ra bién phdp d6i phé kip thoi
khi ¢6 dich bénh x4y ra. Véi nhitng dic trung gen va doc t6 néu trén, cdc vi khuin
doc hai s& c6 thé dugc phét hién nhanh va chinh xdc bing phuong phdp gidm dinh
phan tit dya trén ky thuat PCR. Trén co sd d6 muc tiéu clia dé tii trong huéng
nghién ctu nay la:

- Nghién cttu ché tao 10 bo sinh phdm (kit) phuc vu ph4t hién chinh x4c cdc
vi khudn Bacillus anthracis giy bénh than, Yersinia pestis giy bénh dich hach,
Vibrio Cholerae gay bénh ta, Salmonella typhi gay bénh thuong han va Shigella
gay bénh ly. )

- Xdy dung 5 quy trinh san xudt 5 bo kit phat hién chinh xdc 5 loai vi sinh
vﬁt gay bénh trén.

3.4.2. Két gua nghién citu tich chiét ADN tir vi khuin

3.4.2.1. Tdach chiét ADN tir vi khudn Yersinia pestis
Tach chiét ADN téng so
Toan bd ADN trong vi khudn bao gém ADN cilia hé gen vA ADN cla cic

loai plasmit goi 13 ADN tong s¢” (total genomic ADN), dugc tich chiét bing bd
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hod chat 12 DNeasy kit ctia Hing Qiagen. ADN di tich chiét dugc kiém tra trén
thach agaroza 0.8%. Két quéa dugc biéu hién ¢ hinh 3.4.1.

Hinh 3.4.1. Anh dién di kiém tra phdn ting tdch ADN téng s6 cia Y. pestis

Tach chiét ADN plasmid
Nhim thu ADN cua plasmit pPCP1, mot phuong phdp khac duge 4p dung 13

st dung bd hod chat QiaPrep Spin Mini Kit. Két qua dugc trinh bay & Hinh 3.4.2.

Hinh 3.4.2. Anh dién di kiém tra phdn émg tdch ADN plasmit pPCPI
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cuaY. pestis

Nhu vay ADN téng s6 vd ADN plasmit pPCP1 cla Y. pestis di dugc tich
chiét v6i cht luong tat, 1 nguyén liéu chén bi cho céc thi nghiém ti€p theo.
3.4.2.2. Két qud tich chiét ADN tdng s6 tix vi khudn Vibrio cholerae

T hai chung Vibrio cholerae Ogawa 395 va Inaba 389 ching t6i tién hanh
tich chi€t ADN d€ 1am khuon cho phan ttng PCR. Quy trinh tdch chi€t ADN téng
s6 dugc thuc hién nhu trong phan phuong phdp nghién ciru. Két qua tich chiét

dugc kiém tra bing dién di trén gel agarose 1%. Két qua dugc thé hién &
hinh 3.4.3.

Hinh 3.4.3. Két qud tdch chiét ADN
tong sé tix Vibrio cholerae Ogawa 395
va Inaba 389.

Duong chay 1: ADN téng s6 tich chiét
tir Vibrio-cholerae Ogawa 395.

Puing chay 2: ADN tong sé tich chiét
tix Vibrio cholerae Inaba 389.

3.4.2.3. Két qud tich chiét ADN téng so ti vi khudn S. typhi
Dé nhan gen vifR bing PCR, trudc hét chiing toi tién hanh tich chi€t ADN

genom d€ lam sgi khuén. Sau d6 ADN genom duge chay kiém tra trén gel
agarose. K&t qud cho thdy ADN genom la bang sing, khong bi dut giy
(Hinh 3.4.4). ADN genom duoc pha lodng dén néng d6 khoang Sng/ul d€ 1am soi
khuon cho k§ thuat PCR. '
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12345678 91011121314 151617

Hinh 3.4.4. Phdn tich ADN genom tix cdc ching S. typhi trén
gel agraroza 0.8%
Puong chay sé 1-8, 10-17: ADN genom cuia cdc chiing S. typhi khdc nhau
Puong chay s6 9: Thang ADN chudn (1 Kb)

3.4.2.4. Tdch chiét ADN vi khudn tix mdu nudc tu nhién

Ching t0i da ti€n hanh thu nhan ADN vi khudn theo cdc phuong cha Yu-li
Tsai [93], Kuske va cOng su [94]. Pay 1a nhl"mg phu’dﬁg phdp tach chi€t ADN vi
khudn tir nudc thai, tir bin va tir ddt. Theo cdc phuong phép di néu, ching t6i déu
da thu nhin dugc ADN thong qua quan tric trén ban dién di nhuém ethidium
bromid v x4c dinh phé hép thu-trén Quang phd k& & budc séng 260 nm. Két qua
thu dugc biéu dién trén hinh 3.4.5.

M A

Hinh 3.4.5. Sdn phdm nhén
bdn phén doan gen 16S
rARN
M: chi thi dé l6n ADN 4361 —»
(lamda (Hind III) 2007bp —»
A: sdn phdm PCR phan
doan gen 16S rARN 564 —*
B: ADN tu nhién
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3.4.3. Xic dinh cic gen dac hiéu cho vi khuin bing phuong phip PCR

Dién di d6 san phdm PCR khuéch dai gen khidng nguyén bdo vé va vO mang
nhdy dugc trinh bay trén hinh 3.4.6.

Hinh 3.4.6. Pién di dé sdn M1 23 4 5 6
phdm PCR khuéch dai gen
khdng nguyén bdo vé

va voé mang nhdy
Kénh 1: Marker, cdc
kénh 2,3,4,5, 6 ldn luot lo
cdc ching 17]JB, VCM-
0012, 34F2, TS1, Btk, TS2

Ung dung cdc phuong phdp di néu & trén di x4c dinh dugc cic gen dac hidu
cho 5 loai vi khudn trén: S
¢ Gen pag md hod khing nguyén bao vé va gen rrvA la dic hiéu cho vi
khuan B. anthracis.
e Gen pla sin xudt sin phdm hoat hod plasminogen 1a dic hiéu véi vi khudn

Y. Pestis.

e Cic gen ma hod Enterotoxin, Hemolysin va Malate dehydrogcnziza 14 dac
hiéu vé6i Vibrio Cholerae.
o Gen vipR dic hiéu véi vi khudn S. typhi.
e Gen ORF-3 cta locus spa 1a dac hiéu cho Shigelia
Duta vao céc dic tinh ndy ta c6 thé xay dung quy trinh ché tao va sir dung Kit
phat hién ting loai vi khudn.

3.4.4. Quy trinh ché tao Kit

Ap dung phuong phdp di néu & trén di xay dung quy trinh ché tao kit bao
gbm cédc budc.
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- Téng hop céc cap mdi dic hiéu cho méi loai Kit gém:

e Cip méi PAS-PA8 d€ nhan gen pag, EWA1-EWA2 dé nhan gen rrvA

dung cho Kit phét hién Bacillus anthracis.

¢ Cip moi PLAF - PLAR dé nhén gen pla ding cho Kit phat hién Yersinia

pestis

e Cip mdi TOXP1 - TOXM2 d€ nhan gen ma hod Enterotoxin ding cho Kit

phét hién Vibrio cholerae

e Cap méi vipRf - vipRr dé nhan gen vipR ding cho Kit phat hién

Salmonella typhi

» Cap mdi ORF-3f - ORF-3r dé nhan gen ORF-3 clia locus spa ding cho Kit

phat hién Shigella spp.

Trinh ty cdc cip mdi va kich thudc gen twong Gng dugc néu trong phin vat
liéu va phuong phép.

- Téng hop cdc thanh phin khédc cho phan Wng PCR gém: H,O khir ion vo
tring, Pém 10 lin cho Taq ADN polymeraza, MgCl, dNTP, Tag ADN
polymeraza. '

- ADN cfia cic vi khudn tuong tng ding 1am d6i chimg duong, nuc ding
1am d6i ching am. ’ _

- T4t ca thanh phan clia cdc bo Kit duge béo quin & -4°C cho t6i khi sir dung.
3.4.5. Quy trinh sit dung cic bé Kit

D6i v6i méi loai vi khudn khéc nhau cdn phét hién thi cdc thanh phin trong
bo Kit va cdch stt dung 13 khic nhau.
Quy trinh str dung BacKit dé phat hién Bacillus anthracis

Thanh phan Kit:
H,O khir ion v6 triing 11,5 ul
Pém 10X cho Tag ADN polymeraza 2 pul
dNTP 2 mM 2ul
Moéi PAS 1 pl
Méi PAS 1 ul
ADN hé gen 2

Taq ADN polymeraza (5 U/ul) 0,5 ul
Chuong trinh PCR: 94°C trong 2 phiit, tiép theo 1a 30 chu k¥ khuyéch dai
(94°C - 1 phut, 55°C - 1 phiit, 72°C - 1 phiit) va kéo dai & 72°C trong 5 phiit. Sin
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phdm PCR (3,5ul) dugc dién di wén gel agarose 2%, san phdm c6 kich thudc
596bp (v6i cap méi PA5-PA8) hoic 167bp (v6i cip méi EWA1-EWA2).
Quy trinh sir dung YerKit dé phat hién Yersinia pestis

Thanh phan YerKit dugc néu trong bang 3.4.3.

Bang 3.4.3. Thanh phén YerKit

Thanh phin Kit phat hién Kit duong tinh Kit 4m tinh

ADN tich tir| ADN cta YP Nudc tinh  Kkhiét

.Khu on miu cidn phat (K’hu()n duoc cung | (khong cung cép
hién cap trong b KIT) | khudon ADN)
2ul 2 ul 2ul

Hén h moi

PLAF -PLAR |6 6 ul 6 ul

Pém PCR 12,5 ul 12,5 ul 12,5 pl

Nude vira dli vira du vira dtt

Tong thé tich |25 pl 25 ul 25 ul

Chu trinh nhiét: Mot chu ky & 94 °C trong 10 phit; sau d6 35 chu ky véi 3
budc, cu thé: 94 °C trong 2 phiit; 51 °C trong 2 phiit; 72 °C trong 3 phiit; két thic
bing 1 chu ki & 72 °C trong 10 phuit, 16i 1am lanh xudng 4°C cho d&n khi kiém tra
sin phdm. San phdm dién di trén gel agarose 0,8% c6 kich thudc 480bp.

Quy trinh sit dung VibI_Sit dé phat hién Vibrio cholerae

Thanh phan Kit:

H,O khir ion v6 tring 16,2 ul
bém 10X cho Taq ADN polymeraza 2,5 ul
dNTP 2 mM 2 ul
Mo6i TOXP1 1
Méi TOXM?2 1 pl
ADN hé gen 2 ul
Taq ADN polymeraza (5 U/ul) 0,3 ul

Phan ting PCR khuéch dai cdc gen mi hod Enterotoxin dugc tién hanh véi 40
chu k¥, mdi chu ky gém 3 bude. Budc 1: bién tinh sgi ADN khuén & 94°C trong
1 phiit. Bu6c 2: méi két cip b8 sung vdi doan gen twong déng trong ADN khuon &
52°C trong 1 phit. Budc 3: tdng hop, kéo dai chudi & 72°C trong 1 phiit 20 giay.
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San phdm PCR dugc dién di kiém tra trén gel agarose 1%, san phim c6 kich

thude 1300bp.

Quy trinh sir dung SalKit dé phat hién Salmonella typhi
Thanh phin Kit:

H,O khir ion v tring 9,85 ul

Pém 10 1an cho Taq ADN polyrneraza'

MgCl, 25 mM 2,5l
dNTP 2 mM 2,5 ul
Maéi VifRf, 4 yM 1 ul
Méi VifRr, 4 pM 1
ADN hé gen (5 ng/ul) 2 u

Taq ADN polymeraza (5 U/ul) - 0,15

Chuong trinh PCR dugc tién hanh véi 30 chu ky, mdi chu k¥ gém 3 budc.
Budc 1: bién tinh sgi ADN khuén & 94°C trong 1 phit. Bude 2: méi két cip bé
sung v6i doan gen twong dong trong ADN khuén & 54°C trong 1 phiit. Budc 3:

t6ng hop, kéo dai chudi & 72°C trong 40 gidy. San phim dién di trén gel agarose
0,8% c6 kich thude 595bp.
Quy trinh st dung ShiKit dé phat hién Shigella spp.

Thanh phan Kit:

H,O khir ion v tring 10 pl
bém 10X cho Taq ADN polymeraza 2,5 ul

dNTP 2 mM 2 ul

Moi ORF-3f 1 ul
Moi ORF-3r 1 ul
ADN hé gen 3 ul

Taq ADN polymeraza (5 U/ul) 0,5l

Chuong trinh PCR: Bién tinh ADN 50 giay & 94°C, sau d6 phan dng kéo
dai 35 chu ky nhiét véi cic budc 94°C trong 60 giay, 45°C trong 90 giay va 72°C
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trong 2 phit; & chu ky cusi ciing budc 72°C kéo dai 10 phiit. Sin phdm phén tng
dugc kiém tra bing phuong phép dién di agarose 1,5%, c6 kich thudc 118bp.

3.4.6. Panh gia doé nhay cua céic bd Kit

3.4.6.1. Ddnh gid dé nhay cia BacKit
Dé danh gid d6 nhay cha phuong phdp chdn dodn, ching toi sir dung chiing

nhugc doc 34F véi cap méi EWA1-EWA2 dé kiém tra khé nang phét hién doan
gen vrrA. Viéc ddnh gid dugc ti€n hanh theo hai cich.

- Dich nu6i ching 34F qua dém trong moi truong MPB dugc xdc mat 4o t€
bao 12 107 t&€ bao/ml, li tam 5000vong/phiit trong 5 phit, rita ba 14n bang nudc khir
ion, thu can b8 sung 50l nuéc khit ion, dun s6i 10 phit, i tim 10000vong/phit
trong 1 phiit, thu dich néi. Dich néi dugc pha loang 14n lugt theo hé s6 10 véi cic
ndng d6 10°% 107!, 102, 1073, 10*, 107, 10°, sit dung cdc néng 4o niy 1am khuon
cho phan ing PCR.

K&t qua dién di cho thdy & ndng do pha loang ADN 107 fUUng ing véi nong
do ADN la 1pg vin c6 thé xdc dinh dugc vi khudn B. anthracis bang bo Kit da
ch€ tao. | )

Ciing v6i dich nudi nay tién hanh pha lodng t&€ bao theo cic noéng do ﬁhu trén
va tién hanh thu ADN va chay PCR theo phuong phédp da néu. Bing phuong phdp
pha lodng t&€ bao sau d6 méi thu ADN ta cd thé phét hién dugc vi khudn B.
anthracis véi lugng té€ bao 1a 1000.

3.4.6.2. Ddnh gid dé nhay cia YerKit ,
Chiing t6i da thuc hién thanh cong phan tng PCR, sit dung cap méi PLAF-

PLAR, nhin mdt doan gen pla c6 do dai 480 bp; v4i dd pha lodng cao nhit cla
khudn nhu sau:

+ Khuon ADN téng s6 12 0,6 ng, tuong duong véi 1 vi khudn Y. pestis.

+ Khuoén ADN plasmid pPCP1 12 0,2 ng;

+ Khuoén vi khudn nguyén ven (khong cdn tich ADN téng s6), véi lugng vi
khuén 1a 10"

Nhu viy, PCR déc hiéu van thuc hién thanh cong & d6 pha loang 160.000
I4n, twong dwong véi ham lugng khuon ADN tdng s6 12 0,2 ng/phéan ing, phin
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ting PCR vén thyc hién thanh cong

3.4.6.3. Pdnh gid do nhay cia VibKit
Ciing bing phuong phép pha loding t€ bao cha dich nudi vi khuin Vibrio

cholerae trong méi trudng LB qua dém theo co s6 10. Sau d6 tién hanh thu ADN
& mbi néng do pha loing va sit dung ADN lam khuon dé chay PCR véi VibKit.
Kirt qua cho thdy do nhay ctia VibKit dat & ngudng 1000 t& bao. |

3.4.6.4. Ddnh gid dé nhay cua SalKit

Pé ddnh gid 46 nhay cla phuong phdp chdn dodn, ADN genom cta S. tyhi
dugc pha lodng theo cd s6 10 va tién hanh kiém tra kha nang phét hién doan gen
VipR bing k¥ thuat PCR. T néng 4o ADN genom pha lodng, c6 thé tinh dugc s6
vi khudn can thiét d€ phét hién duoc bing ky thuat PCR.

K&t qua cho thdy, v6i néng do ADN genom pha loang t6i 106, vin c6 thé
phét hién dugc bang ADN kich thugc khoang 0,6kb. Theo tinh todn, khi ADN
genom pha lodng t6i 10 wong duong véi néng d6 ADN 1a  0,07pg/ul hoic
khoang 7-10 vi khudn. Nguéng phét hién niy da khing dinh d6 nhay clia phuong
phép phdt hién 1a khd cao, ddp {ng yéu ciu phét hién vi khuin S. ryphi trong cic
miu nudc va khong khi.
3.4.6.5. Dénh gid dé nhay cia ShiKit

Trong trudng hgp hén hop dung dich phan img chita ADN vi khuin dugc
tach chiét tir nuSc kénh lach véi ham lugng 70 ng ADN san phdm, phan ing nhan
ban phan doan ORF-3 ciing chi dugc quan sit & ham lugng tir 1,75 ng ADN
Shigella tré 1en (khoang tuong tng =~ 3.10° t& bao/ml).

3.4.7. Ché tao céc thiét bi thu miu vi khudn tir mau nuéc va khong khi va
xdy dung quy trinh phait hién chiing
3.4.7.1. Ché tao cdc thiét bi thy vi khudn
Muc tiéu cta thiét bi 1a 1am gidu lugng vi khudn cén phét hién trong moi
ruong khong khi va nuée. Hé¢ théng thu miu gébm 2 bo phan chinh: Bom chéan
khong tao ra sur chénh léch dp sudt trong va ngoai binh loc, tao dp luc dé khong
khi (nuSc di vao binh loc), Mang loc vi khudn (®©0,45um) 1am ranh gidi gitta
trong va ngoai binh loc ding dé thu vi khudn di qua. Sau qu4 trinh nghién cttu va
thi€t k€ chiing t6i dd ché tao dugc 2 bo dung cu dé thu miu vi khudn 6r nudc va
mot b thu miu vi khuan tir khong khi. Minh hoa trén hinh 3.4.7, hinh 3.4.8.
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Mang loc

i ua
chit die Miy i
khudn khi
Binh  Kkhong
khi ¢6 vi
khuin

Hinh 3.4.7. M6 hinh thiét bi thu hoi vi khudn tir khong khi

Yoi nuée chay tao ap

Mau nuée suidt Am trong binh loc

Phéu c6 gin
mang loc

Binh loc

MaAy hit
chan Khéng

Hinh 3.4.8. Mo hinh thiét bi thu héi vi khudn ti mdu nuéc
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3.4.7.2. Xdy dung quy trinh phdt hién vi khudn gdy bénh tit nudc va khong khi

Nguyén 1y chung ciia quy trinh d6 1a st dung céc thiét bi loc miu lam giau
va thu héi vi khuén. Tir lugng vi khuan thu dugc tién hanh tich ADN sau d6 chay
PCR véi Kit dac hiéu va phat hién gen trén gel agarose (Hinh 3.4.9). Toan bd quy |
trinh phéat hién dugc thuc hién trong khoang thdi gian 6-8h.

Nudc, khong
khi

Bom
chan
Kkhong

BO loc mau

Nudi
té bao
Thu t€ bao
Phi t& 1
bao
bang sdc¢ 1
nhiét

Ly tam
thu dich ndi

{

PCR Kit

v

PCR

¥

Kiém tra trén gel
Agarose

T

Két luin

Phat hién bang
dac hiéu Khéng phit hi¢n
bing dac hiéu

— Am tinh

Duong tinh

Hinh 3.4.9. Quy trinh phdt hién vi khudn gdy bénh trong nudc va khong khi
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Riéng d6i véi vi khudn B. anthracis gay bénh than, ngoai Kit PCR ching t6i
di ché tao thém dugc Kit huyét thanh mién dich, do vay quy trinh phat hién s& b
sung nhu sau (hinh 3.4.10):

Khong Nudéc
Khi

Thiét bi
loc méiu

Moi truong
BSA 5% ADN

Tan huyét (-)
KL dang sita
Chuyén dong (-)
Sinh catalase (+)

ADN

B. anthracis (+) B. anthracis (+)

Hinh 3.4.10. So' dé quy trinh ldy mdu va phdt hién vi
khudn Bacillus anthracis gdy bénh Than

3.4.7.3. Sut dung cdc bé Kit d¢ phdt hién vi khudn_gdy bénh _trong phong thi
nghiém
Pé kiém tra do tin ciy cha thiét bi ciing nhu chia cdc bo Kit chiing toi da 14p

mo hinh thir nghiém trong phong thi nghiém. Tuy nhién dé ddm bio cong tdc an
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toan chung tdi chi st dung vi khuan Bacillus anthracis (ching nhugc doc 34F) va
vi khudn S. tyhi 1am miu ddi ching duong, nuéc m4dy 1am méu chén dodn.

Sit dung 10° t€ bao pha trong 2 lit nu6c cat sau d6 loc bing thist bi loc va
phét hién vi khuén bing phuong phap PCR véi bo Kit da ché tao, két qua trén
hinh 3.4.11 va hinh 3.4.12.

M 34F H,0

<59bp (pag)

Hinh 3.4.11. Phdt hién vi khudn Bacillus anthracis

<+— 595bp

Hinh 3.4.12. Phdt hién vi khudn S. typhi
Duomg chay 1: Mdu nudc cua Vién Cong nghé Sinh hoc
Duong chay 2: Thang ADN chudn 1Kb
Duong chay 3: Méu déi chitng
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Nhu vay céc thiét bi c¢6 kha ning thu dugc vi khudn t nuéc va khong khf,
céc bo Kit ¢6 thé phat hién duge cdc vi khudn dac hicu. Cdc két qua cu thé dugc
trinh bay trong bang 3.4.4. '

Bang 3.4.4. Thong tin vé cdc bé Kit dd sdn xudt

Ten Kit | Vikhuin dich P6 nhay Nguong phat hién
(pg/pb) (Té bao)
BacKit Bacillus 1 1000
anthracis
YerKit Yersinia pestis 1000 10
VibKit Vibrio cholerae 1 1000
SalKit Salmonella typhi 0,07 10
ShiKit Shigella sp. 700 10°

3.5. NOI DUNG 5 - AP DUNG THANH TUU CONG NGHE SINH HOC NGHIEN CUU
CHE TAO THIET BI PHAT HIEN NHANH SU O NHIEM VI SINH VAT POC
HAI TRONG MOI TRUONG KHONG KHi

3.5.1. Pac diém néi dung nghién citu

Trong muc 3.4 da gidi thiéu k&t qua nghién ctu ché tao cic kit ding cho viéc
x4c dinh nhanh v& chinh x4c 5 loai vi khudn doc hai (than, t3, ly, thuong han, dich
hach) bang k¥ thuat PCR. Day 13 nhing két qua budc ddu nhung rit quan trong
trong linh viuc nghién cdfu kit phét hién vi sinh vat doc hai. Tuy nhién trong thuc
t€ hién nay ngoai hudng nghién ciu v€ kit ngudi ta cdn rdt chi ¥ t6i viéc thidt k&
ché tao, dua vao ung dung céc thiét bi chuyén dung cho viéc phét hién nhanh céc
téc nhan sinh hoc dac biét 1a & diéu kién da ngoai. Thiét bi ACP cia Nga 12 thiét
bi chuyén dung da dugc trang bi cho quan d6i ta nhdm muc dich bdo dong sém su
6 nhiém vi sinh v4t doc hai trong moi trudng khong khi. So vdi cic thiét bi phdt
hién tic nhan sinh hoc hién dai khdc thi day 1a mau thiét bi thudc dang don gian
nhat. Xét trén phuong dién tiém luc KHCN cia ta hién nay, dic biét 13 v6i kinh
phi han ché cta d€ tai thi viéc gidi han muc tiéu nghién cifu cla dé tai 12 nghién
citu thiét k& ché tao thir & diéu ki¢n trong nudc loai thiét bi trinh st tic nhan sinh
hoc theo miu ACP 1a phit hop nhdt hién nay.
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3.5.2. Két qua nghién cifu

3.5.2.1. Nguyén Iy hoat dong va cdc théng sd chinh ciia thiét bi phdt hién tdc
nhdn_sinh hoc theo kiéu ACP

a. Neuvén 1y hoat dong cia mdy phdt hién tdc nhdn sinh hoc kiéu ACP

Qua nghién ciu khao sit dd xdc dinh miy ACP 1a loai mdy tu dong 14y mau
son khi cdc tdc nhan sinh hoc nhd bd phan dng tich cong tic, theo nguyén 1y sa
ldng son khi kiéu luc ly tam (luu lugng tir 130 + 225 lit/phuit).

+ Trong 6ng tich cong tic, son khi cdc tdc nhan sinh hoc bdm bén thanh
trong clia 6ng tdch cong tic trong qud trinh 14y miu va s€ dugc rira troi bang dung
dich thudc thir (1,4 + 0,2ml) réi di xudng phéu phan ding & dy cla 6ng tich cong
tac.

+ Trong phéu phan ing, tai day x4y cdc phan Ung giifa thudc thir v6i céc tic
nhén sinh hoc trong thdi gian 11 4 gidy, phan dng xay ra hién tugng quang hoa
c6 nang lliong E,y=170 Kcal/mol. '

+ Nho b phin ghi nhan 4nh sédng va bién ddi quang ning thanh dién nang,
(d4u do, bd phan khuéch dai va dong hé do) tin higu s& dugc ghi nhan trén déng
h6 micro ampeké. Tin hi¢u bdo d@hg‘ s& dugc phat ra (coi kéu, dén b sﬁng) khi
nong do cdc tdc nhan sinh hoc vugt ngudng.

+ Khi c6 tin hiéu bdo dong, ddng thdi mdy t¢ dong chuyén sang ché d6 |4y
méu (nhd bo phan phan phdi) vao Sng tich 18y mau trong thdi gian 120 + 15 gidy.

+ Méu son khi chifa cdc tdc nhan sinh hoc duge dua di kiém tra bang cic
dung cu va cic thiét bi phan tich. |

Chu k¥ hoat dong cia mdy dugc 12p lai tr dong trong thoi gian tir 50-+ 70
gidy, néu trong khong khi ndng d0 clia cdc tic nhan sinh hoc dudi ngudng hodc
mdy s€ nging 1am vi¢c sau khi 14y mau, n€u ndéng d0 cic tdc nhan sinh hoc vuot
ngudng. _

b. Cdc thong so k¥ thudt ciia mdy

Két qui xdc dinh cdc thong s6 k§ thuat chinh cha thigt bi ACP dugc trinh

bay trong bang 3.5.1.
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Bang 3.5.1. Két qud kiém tra cdc thong s6 ky thudt chinh cia thiét by

Thong s6 ky thuat Tiéu chuan k§ thuat

1. Kha nang lam viéc clia hop phan phdi, | - Nam cham dién tir ctia hop phan phéi
cdi va thdi gian 14y mAu. lam viée tot.

- Tin hiéu bdo dong tot.

- Thoi gian 18y méu 120 +15s

2. Thé tich khong khi trong 1 phit 130 - 225 1it

3. Thoi gian chu ky cung cdp thude thir | 50 - 75s

4. Thoi gian luu gitr thudc thar 11 + 4s

5. Liéu lugng thudc thir 1,4+ 0,2 ml

6. Dat ngudng 4+£0,2 pA

7. Diéu chinh 46 nbay Tri s60 nhu trong 1y lich mdy
5E2.845.014.¢0

c. Nguyén Iy tdc dung cua thuoc thi voi tde nhdn sinh hoc |
Két qua diéu tra da 1am sdng O dugc nguyén 1y tic dung cha thudc thir trong
thiét bi ACP véi tic nhén sinh hoc. Céc tic nhan sinh hoc khi tic dung véi thude

thir trong phéu phan tng s& sinh ra hién tuong quang héa. Hién tugng quang héa
dugc giai thich nhu sau: qué trinh phan \ing héa hoc giita thanh phin ctia thudc
thir s6 1 vdi cac tic nhén sinh hoc sinh ra ning lugng (AH), nang lugng (AH) nay
c6 tdc dung kich thich thanh phin thudc thir s§ 2 tir trang thdi phan o ban ddu
(can bing) chuyén sang trang thdi phan t dugc kich thich. Khi tré lai tréng thai
ban ddu cdc phan tif ndy phat ra nang lugng Eh, thi€t bi s& tr dong ghi lai ning
luong 4nh sang phét ra nay.
3.5.2.2. Cdc két qud nghién citu vé thudc thu

Hé¢ thud6c thir ding cho mdy phat hién tidc nhan sinh hoc ACP ctia Nga gém
2 loai: thudc thir s6 N°1 va N°2. K¢t qua phan tich xdc dinh thanh phan 2 loai thué
thir dugc ghi trong bang 3.5.2 va 3.5.3. Dya trén két qua phan tich nay da ché tao
2 méu thudc thir méi ¢6 tinh nang twong tu nhy loai cia Nga (bang 3.5.4). Di€u
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nay cho thdy k&t qua phan tich 13 ddng tin cay va loai thudc thi tr ché tao ¢ thé
st dung dé thay thé cdc thuGc thir cia Nga dd hét han.

Bang 3.5.2. Két qud phdn tich thanh phdn ciia thuéc thit s6' 1 cia Nga

TT Tén hoa chat Thanh phan Tac dung
1 | NH,Cl (P.a) 30 ghit Chat dién ly
2 | Etylic (tuyét d61) 50 ml/lit Chét chong dong
3 | metanol 30 miflit Chait diét trung
4 | Hydropeoxyt (28%) 30 ml/lit Chit oxy hod
5 |Dung dich H,BO, 0.05M 55 ml/lit Thanh phin dung dich
trong NaOH 1IN dém
6 | Dung dich HCI 1IN 100 ml/lit Thanh phin dung dich
dém
7 | Nudc cdt 735 ml Dung moi
Téng s6: 1000 ml

Bang 3.5.3. Két qud phan tich thanh phdn cia thuéc thit sé 2 cia Nga

TT Tén hoa chat Thanh phan Tac dung
%
1 | Thudc thir huynh quang (Pa) 30 . Phat huynh quang
2 | Kali clorua (Pa) 25  |Chitdiénly
3 | Axit tactric (Pa) 20 | Chitdiénly
4 | Axit boric (Pa) 15 Chit lam réc khuodn khi
ép vién va lam chft don
5 | Amoniclorua (P.a) 10 Chat dién ly
Tong cong: 100 %

Bang 3.5.4. Két qud thit nghiém d6i chitng hé thudc thit tu ché tao

vdi thudc thit cia Nga

TT Céc chi tiéu can Thuéc thit cha | Thudc thirtu | Ghi chi
danh gia Nga ché tao
Dang sén phim ép vién Két tinh
2 |Thdi gian phan dng vdéi tic Titc thoi Tic thoi
nhén sinh hoc (phuit)
3 |Thoi gian giit sing (giay) 15 15 Séng chéi
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4 |Thoi gian st dung hien qua]  12-14 12-14
sau khi pha thudc thi (gid)

5 [Khoang nhiét do thudc thir 5-40°C 5-40°C Thudc thi
lam viéc mua hé

6 (DO nhaychaTT Theo ngudng | Tuong duong véi

chudn cta mdy | TT cia Lién X0

7 (Tinh tan trong dung modi] 5-7 phit 5 - 7 phit Thudc thit
(TTsg 1) mua hé
Nhiét 40 néng chay 38°C > 70°C

9 |Diéu kién bao quan Phan huy & 38°C| Bén & nhiét d) va

ap sudt thudng

3.5.2.3. Thiét ké ché tao thiét bi phdt hién vi sinh vdt déc hai kiéu ACP
Trén co s& nghién citu v€ tinh nang tic dung, nguyén 1y lam viéc, c4u tao
cha miu may phat hién tdc nhan sinh hoc ACP ctia Nga, nhém dé tai da ti€n hanh

thi€t k& ché tao va lap rép thiét bi phét hign VSV doc hai tir nguyén vt liéu 6 sin
trong nudc. So d6 thiét k&€ ché€ tao cdc cum chi tiét co khi va dién to chfnh cla
thiét bi dugc thé hién & cac hinh v& theo cic ban thiét k& sau.
a) Nghién ciu xdc dinh két cdu ciia thiét bi ACP
D& thiét k& ché tao dugc thiét bi theo miu ACP chiing t6i di str dung phuong

phip m6 phong. Két qua khao sdt cho thdy thiét bi nay gébm cdc bo phéan chl y&u
sau: '
1. Khéi nguon:

- Vat ligu ché tao: vo dic bang hop kim, vo day 1am bing thép 14, phia trong
khdi ngudn 1a cic tfm panen 1ip bo dao dong chi, &n 4p, bién 4p, ro le. Trén vo
c¢6 416 dé gin khéi ngubn trén xe.

- Cong sudt ngudn dién 4p ddu ra 12 26 £ 3 V, ngudn dién dau vao 1a 13,8 +
1,6 V (I4y dién 6t thanh xe YAZ 469 PX).
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2. Thén mdy bao gom:

- Vb méy: 1am bing thép, c6 2 nip trudc va sau. O ndp trude c6 cic cla sé
nhd dé quan sdt dén bdo nguy hiém va von k&, micoampeké, mat trong gin mot
t4m kim loai mong trén dé viét ngén gon cdc thao tic lam viéc cla mdy.

- Day cép: ndi lién ket giita khdi ngubn va than méy.

- 6ng tich cong tdc: 12 bd phan tich bui theo kiéu ly tam, dugc 1am bang vat
liéu inox, phia trong c6 van dudng din tic nhan va thudc thir xudng phéu phan
Ung.

- 6ng tédch 14y méiu: 13 bo phan 14y méu theo kiéu ly tam, dugc lam bang vat
liéu compozit, phia dudi 6ng 1a bd phéan thu miu.

- Hop phan phdi: ding dé chuyén dong khi tir 6ng cong tic sang 6ng 14y
mAu. Khi xudt hién tinh hiéu nguy hiém, nam cham dién diéu chinh déng mé& dé
14y méu.

- B phan dinh lugng: dimg d€ cung cép thudc thir theo chu ky xdc dinh,
lugng thudc thit cung cdp 1a 1,4 + 0,2 ml. B phan dinh luong 1am viéc theo
chuong trinh co hoc diéu khién clia cic nam cham dién va cic van. .

- Van khong khi: d€ can bing 4p sudt gitta phéu phan ¢ng va binh duéi (binh
dung thudc thir thai). Cic van nay 14 van nam cham dién.

- B phén lap trinh co hoc: dimg dé lap trinh cho may 1am viéc & cdc ché do
phén tich phét hién va 14y miu.

- Khéi dién tit: 1a bo phan ghi lai quanh thong phat hién khi trong khong khi
xudt hién cdc sol khi tdc nhan sinh hoc va dé chuyén tin hiéu sang ch& do 14y miu
tu dong.

- FEU 84: 1a bo phan thu quang ning v bién d6i thanh dién nang.

- Bom khong khi: dung dé dua khong khi cén phan tich qua bo phan phan ly
(6ng tich cong tic va 6ng 14y miu). Bom khong khi kiéu ly tam gém: cdnh quat
dugc gan trén truc clia dong co dién va truc gdi va nép.

- Bo giam chén (6 bo): ding dé gid 1ip mdy trén xe.
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b) Lua chon phugng dn k¥ thudt ché'tao thiét bi
P& thiét k& ché€ tao thi&t bi phat hién nhanh sy 6 nhiém moéi trudng bdi céc vi

sinh vat doc hai trong diéu kién cong nghé hién nay clia Viét Nam, ching t6i lya
chon phuong an k¥ thuat nhu sau.

- Toan bo may dugc thiét k& thanh 2 bd phan 12 than may va bd ngudn dugc
n6i vdi nhau bang cac day cdp chuyén dung.

1. Phén than mdy dugc dit bén trong v chéng bui bing thép pht son va lap
vio gi4 trén 6 bo gidm chdn dé c6 thé 14p trén cdc phuong tién co dong.

Céc chi tiét duge thiét k€ va gia cong dua trén miu cliia Nga va 6 kich thudc
twong tu nhu may ACP. Than mdy bao goém cac bd phén co ban sau:

- Khéi dién tr: Dung dé€ ghi quang théng khi trong khong khi xuét hién sol
khi cdc tic nhan sinh hoc va chuyén tin hiéu dva mdy sang ch€ d6 14y miu khi
ndng do tic nhan sinh hoc vugt gia tri ngudng.

+ Céc chi tié€t mua trén thi trudng trong nudc. Cic mang dién tur thiét k& ché
tao, riéng Ong nhan quang dién c6 thé sir dung 2 loai FEU do Nga sén xudt l1a
FEU-84, FEU-84-3 hoac FEU c6 chi s6 k¥ thuat tuong tu.

+ Cong sudt 1am viéc chia may khong 16n hon 180w.

- B6 phan 14p trinh: ding dé€ di€u khién chuong trinh 1am viéc cho mdy & 2
ché€ d¢ bdo dong va 14y mau. BO phan nay duge thiét k€ theo nguyén 1y diéu khién
dién tir tuong duong bd diéu khién co hoc trong mdy ACP clia Nga.

- Bd ro le gém 6 cum tiép diém ding dé chuyén mach theo chuong trinh do
b6 phén 14p trinh dua ra.

- Hé th6éng cung cdp va phan phdi khi. Mua cdc chi tiét va tu thiét ké.

+ Bom khong khi: Dién ap 24 £ 3V, luu lugng khi 130-220 1/ph, vd bom
dugc gia cOng bang vat liéu compozit

+ Hop phan phdi khi: V6 hop lam bing vt liéu compozit, cdc chi i€t khdc
lam bing thép khong gi

+ Céc Ong din 1am bing nhya ¢ = 6 mm

- Hé thdng cung cdp thudc thir:
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+ B phan dinh lugng. VO 1am bang thép khong gi, céc 16i clla nam cham
dién tir dugc 1am bing sit non c6 do nhiém tir dat tiéu chuidn.

+ Binh chita phia trén va dudi dugc 1am bang thép khong gi

+ Cdc van khod dugc gia cong bang thép khong gi.

+ Céc 6ng dan 1am bang nhua ¢ = 6 mm

+ Laru luong cung cdp thudce thir: 1,4 £ 0,2 ml

+ Thdi gian luu giif thude thir: 11 £ 4 gidy

- C4c 6ng cong tac va ong 14y miu duoc thiét k& theo dang xyclon bang thép
khong gi ma crém

2. Kh6i nguén duge dat trong vo kim loai, phia ngoai ¢ gén cong tic va den
tin hiéu. Khéi ngudn s& cung cdp cho may ngudn dién dp 26 + 3V khi dién dp ddu
vao 220 V (day 1a 1 trong nhitng diém khéc biét so véi mdy cia Nga).

* C4c chi tiét vé co khi, dién tr dugc thiét k& bing phdn mén trén mdy Auto
CAD 2000 va phan mén chuyén dung vé& dién. Sau d6 ti€n hanh gia cong 1ap rdp
di€u chinh thir nghiém tinh twrong déng so v6i miu may cha Nga.
3.5.2.4. Két qud thit nghiém sdn phdm cia dé tai

Qua keét qua khao sit cdc phong thi nghiém & Viét Nam, chiing t6i nhan
thdy: hién tai chua c6 phdng thi nghiém nao c6 thé tao ra dugc khong khi nhiém
céc vi sinh vat doc hai hoic tic nhan sinh hoc véi mot thé tich di 16n (hang tram
m®) dé kiém tra thiét bi ACP nhap ngoai ciing nhu miu thi€t bj san phdm cta dé
tai duge ché tao. Do d6 nhém dé tai da lua chon phuong dn thir nghiém nhu sau:

1. Péanh gid hé thudc thir dugc ché tao trén thiét bi ACP cia Nga véi miu tic
nhan sinh hoc dung cho hudn luyén (méu tic nhan gid). Két qua thir nghiém da
dugc trinh bay trong bang 3.5.5.

2. D€ c6 thé ddnh gid dugc khd nang phét hién dugc cdc VSV doc hai cla he
thudc thir duge ché€ tao. Nhém nghién cifu da ti€n hanh thir nghiém hé thudc thir
v&i mot s6 vi sinh vat sau:

- Eschelichia (E.coli)

- Staphylococol (khudn tu cdu)

- Bacillus subtilis (trwc khuin cé bao ti)
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- Saccharomyces cerevisial (ndm)

- Bacilus anthracis (bénh than)

Phuong phép thit nghiém: thit nghiém dugc ti€n hanh trong céc 6ng nghiém
c6 céc vi sinh ton tai trong dung dich.

Két qua thir nghiém: do nhay cta thudc thir 10° con/ml.

Qua céc thir nghiém trén cho thdy: méu thudc thir 43 ché tao hoan toan ¢6
kha nang thay thé€ thudc thit cia Nga, c6 thé ding dé 1am thudc thir cho may phat
hién cic tic nhan sinh hoc ty dong ACP va thiét bi san phdm ctia dé tai.

3. Dé danh gid cdc chi tiéu k§ thuat cha thiét bi, nhém dé ti da dénh gid
thong qua viéc ddi chiing véi cic chi tieu cla mdy ACP clia Nga. Két qua cho
th4y san phim cta dé tai ¢6 cic chi tiéu dat gin tuong duong clia Nga (trong di¢u
kién thir nghi¢m véi miu hudn luyén) (bang 3.5.5).

3.6. NOI DUNG 6 - NGHIEN CUU QUY TRINH XU LY MOI TRUONG PAT, NUGC,
KHONG KHI VA THUC PHAM BI O NHIEM VI SINH VAT POC HAI

3.6.1. Pic diém néi dung nghién_ciru

Trong muc 3.4 va 3.5 da gidi thieu cdc két qua nghién ciju ché tao cdc Kit
thir va thiét bi phét hién sém su 6 nhiém moi trudng bdi vi sinh v4t doc hai. Trong
chuong nay dé tai s& tap trung nghién cu mot s phuong phdp khi tring, tdy ué&
moi trudng bi 6 nhiém 5 loai vi khuén d6c hai: than, ta, 1y, thuong han, dich hach.

Xét v€ nguyén 1y c6 su ¢d trong diéu kién sinh hoc, todn bd moéi truéng sOng
déu c6 nguy co bi 6 nhiém, viéc khit tring tdy u€ can duge tién hanh déng bo
bing nhi€u bién phdp va phuong phap khir tring phi hgp cho méi loai méi trudng
song. Trong khi d6 & nudc ta viec khir trimg dich vin dugc tién hanh dua theo cdc
qui dinh clia B y t& cho titng loai dich trén co s& sit dung cdc dif liéu cia cdc TS
chirc sitc khoé thé gidi , trén thuc t€ cdc qui trinh ndy c6 thé khong phi hgp véi
diu kién Viét Nam vi c6 su khdc biét vé nhiét do , khi hau, d6 4m, moi trudng
khir trung ..., day 1a cdc y&u t6 anh hudng truc tiép dén hiéu qua khi tring. Theo

cic sd liéu bdo cdo thi & nudc ta con rat it cdc cong trinh nghién cifu vé cong téc
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Bang 3.5.5. Két qud kiém tra cdc thong sé ky thudt ctia thiét bi phdt hién tac nhdn sinh hoc

(So s4nh v6i méu ciia Nga)
STT Tinh nang k¥ thuat M3iu ACP cia Nga San pham cia dé tai
1 Phat hién tap chdt dac bi€t | pp 4\ pien t4c nhan sinh hoc

Tinh nang tic dung clia may

(Pht hién tdc nhan sinh hoc)

M4y c6 khéi ngudn 1ap trén xe

M4y ¢6 khéi nguén 1p vao

2| Phuong n ché o YAZ 469 PX mang 220V

3 | Dién 4p cung cip cho bd ngudn Liy tirxe YAZ 13,8+ 1,6 V Lay tir dién ludi 220 V

4 | Nguon cung cip cho may 26+ 3V 264V

5 | Cong sudt lam viéc cia mdy <180 W <180W

p Bom khéng khi Kiéu ly tam Kiéu ly tam
Luu lugng khoéng khi qua mdy 130- 225 11t/ phuit 120- 220 lit/ phat

7 | Lugng thuSc thir vao &ng cong tdc sau mét chu ki 1,4+ 0,2 mi 1,4+ 0,3ml

8 | Thai gian luu gitt thudc thir trong &ng cong tdc 11 + 4 giay 11+ 5 giay

9 | Thoi gian phat hién tic nhén sinh hoc < 2 phiit <2 phiit

10 | Thoi gian 18y miu tu dong 120 £ 15 gay 120 £ 18 giay

11 | Nhiét d6 1am viéc clia may - 20 = +40°C 15 + 45°C

12 | Thi gian chufn bi méy Jam viec < 40 phit (mba he) < 40 phut

< 120 phiit (mia dong)




STT Tinh ning k¥ thuat Mau ACP ciia Nga Sz’m‘phﬁm ctia dé tai
13 | Thai gian nap thudc thir vao may <5 phiit < 5 phiit
Thoi gian lam viéc lién tuc Tcﬁa may \ > 6 gids > 6 gids
14 |- Khong nap thém thubc thir (nap 1 14an) 0 o 20 ¢
> s > &
- C6 nap thém thudc thi 220 gio =<8
02 ché& do: 02 ch& d6:
15 | Che do Tam viec + Phét hién l?eio dong; | + P%lét hﬂi{:n 1350 dong; |
' + 14y miu dé phan tich khi tic | + 14y méu d€ phan tich khi tic
nhéin vugt qui ngudng. nhén vugt qué ngudng.
16 | Ngudng lam viéc clia miy 4uA £ 0,2 4uA £ 0,2
17 | Khéi lugng than mdy 45 kg 44.5 kg
18 | Kich thuéc may 615 x 366 x 380 mm 615 x 366 x 380 mm
19 | Trong lugng khéi ngudn kg 7,5kg
20 | Kich thugc khéi ngudn 124 x 454 x 167 mm 160 x 200 x 350 mm
- BO thu6c thir mia dong ) _
. Mot bo thudc thir ding chung
+ Nhiét d6 1am viec -20 ++5°C | "~ . .
™ i’ N 41 ca mia he va mba doéng
* Thuo’c thl’I N02. . 13 - Thudc thir N°1: 8 lo, dung
21 | Bo thudc thir (KIT) +B6 ;‘j’c, ‘tL ‘\ hf’p tich 500 ml
- B0 thuc thirmua he - Thusc thir N°2: 8 wdi
+ Nhiét d6 1am viéc >3°C

+ Thu6c thir N°1: 4 1o
+ Thuc thir N°2: 1 hop

- Thudc thir N°3: 8 1o, dung
tich 15 ml.




STT Tinh niang k¥ thuit Mau ACP ctia Nga San phﬁm ctia dé tai
22 | B6 nhan quang dién FEU 84 FEU 84 (mua ctia Nga)
23 | Bo lap trinh cdc ch€ do lam viéc cia may B0 14p trinh co hoc B9 lap trinh dién i

Coi 26 V, dén bao nguy hiém

24 | Thiét bi bao dong Cdi 26 V, den bdo nguy hiém
Ngudn phé Sr-Y, lié Khoéng san xudt, dua va 6
25 | Neuén hieu chinh mdy gudn phéng xa Sr ieu fxg s:an xudt, dya vao ngudn
lugng 0,3 mR/h chuin cua ACP (Nga)
26 | Ong cong tic kiéu ly tam Vat liéu Inox Thép ma Crom
27 6ng 14y mAu kiéu ly tam Vit liéu compozit Thép ma Crom




khit tring, Bo y t€ Viét Nam chua c6 qui dinh v€ qui trinh khir tring theo mot vin
ban chinh thitc ndo. Theo ching t6i day 1a linh vuc cdn méi & Viet Nam, cdn tiép
tuc dugc nghiéﬁ ctu v6i quy mo va trinh d§ céng nghé & mic dé cao hon.

Trong phén nghién citu nay cia d€ tai chdng t6i ti€n hanh x4y dung mo hinh
va quy trinh khir tring tdy u€ vi sinh vat doc hai trong méi trudng d4t, nudc,
khong khi va thuc phdm (chii y&u béng hai phuong phdp chinh 12 phuong phap vat
1y v ho4 hoc) phit hgp véi di€u kien Viét Nam va diéu kién trang thiét bj hién c6
trong Quan ddi. Cic phuong phap nay phai ddp {ng dugc yéu cdu 13 bd doi dé
thye hién trong diéu kién da ngoai, cic phuong phép phai don gidan nhung hiéu
qua cao, gid thanh ré va han ché€ dugc ton luu cta hod chat khir triing trong moi
trudng song.

3.6.2. Két qua nghién citu

3.6.2.1. Két qud thit nghiém bdt hoat bao ti than_ trong khong khi bdng

formaldehyt
Dé thir nghiém kha ning bdt hoat bao tir than trong khong khi di sir dung

phuong phép gay nhi€ém khong khi va khif tring bing xong hai hod chat néu trong
muc 2.2.10.1.

Két qua nghién ciu cho thdy v6i néng d0 6ml Formalin c6 36%
Formaldehyde (twong duong 2,16 gam/m®) da ¢6 tic dung diét bao i Than & diéu
kién nhiét 30-35°C, do 4m 81-85%. T4t ca cdc méu thir déu khong c6 méu ndo
con truc khudn Than séng s6t. Néng do nay cha Formalin (6ml, tuong duong
2,16g/m?) thap hon néng do 10-16ml Formalin dam déc ( wong duong 3,6-5,76 g
Formaldehyde/m®) ma mot s6 tic gia khic dd dua vao thudng quy khir trung tdy
u€. Theo chiing t6i, c6 1€ do diéu kién nhiét d0 & cic nudc phuong Tay thap hon
nhi€u so véi nhiét d6 trén nén trong thudng quy khir tring khong khi cic tic gia
dua ra ham lugng cao hon va do thi nghiém ctia chiing t6i trong budng hoan toan
kin, khéng ch€ duge do 4m va nhiét do nén lugng héa chét cin thiet dé diét khudn
thdp hon.
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HIEU QUA BAT HOAT BAO TU THAN TRONG KHONG KHI SAU 60" VA 120"
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Néng dé Formaldehyde (H4) gim’

TiLE % BATHOAT

Hinh 3.6.1. Két qud bdt hoat bao ti than trong khéng khi

- Véi néng 46 Formalin 0,36g/m® khong khi khong thé diét duge bao tif, li€u
t6i thidu 1 0,72g/m® rong thoi gian 2-3 gid.

- Néu thoi gian khit triing 12 1 gid phai cén t6i 7 ml formaldehyde (36%) tic
2,52 mgfm’.
- Liéu t6t nht d& khir trdng 1a 6 0,72g dén 2,25g/m’ khong Khi véi thdi gian
2-3 gid. - | |
3.6.2.2. Quy trinh khit trixng bao ti than trong khong khi

a. Lua chon_hod chdt
Hoéa chdt co ban dé khir tring bao t& tryc khuidn than 13 Formaldehyde,

Glutaraldehyde ( & pH 8,0-8,5), hydrogen peroxide va peracetic acid. Hypochlorit
cling c6 tinh chit diét bao it nhung bi trung hoa rat nhanh bdi cic chit hitu co
nén khong phit hgp. Hydrogen peroxide va Ethylene oxide 1a chét rat dé gay chdy
nd, khi dimg phéi c6 thiét bi riéng va thuc hién nghiém ngit quy trinh nén khong
phit hop khi ding trong trudng hgp khin cép. Peracetic acid c6 thé ding khir
tring dung cu, tuy nhién do tdc dung phd hiy cdc thiét bj kim loai nén kha nang
ing dung rat han ché.

DE bio vé¢ moi trudng va stc khoé ngudi va dong vat mén st dung

Formaldehyde trong khir tring bé mat, dung cu, khong khi.
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b. Phuong phdp khi trang
Khtt tring khong khi 1a mét khéi niém tuong d6i, vi khong khi khi nhiém
mam bénh, doc t6 hay phéng xa thi tat cd cdc moi vat déu bi nhiém. Khi néi t6i

khit tring, tiy ué€ moi trudng khong khi c6 nghia 13 khir tring trong mot khong
gian gidi han nhu: budng kin, nha &, xe quan dung...

Phdn nay ching t6i trinh bay qui trinh x{r 1§ truc khudn than vi day 1a tic
nhén chinh thudng duge st dung trong khing bd sinh hoc , hon nita dic diém clia
tdc nhan nay tén tai ngoai moi trudng dudi dang bao i, c6 sitc dé khang cao véi
ngoai cinh, phuong phap diét bao ti hoan todn c6 khi nang diét nhitng tic nhan
gdy dich khac.

Nhiing budng kin khong thé khir trimg bé mat nhu phong thi nghiém, xe khi
tdi quan si...c6 thé xong bing hoi hod chat s6i trong nudc. Mot budng khoang
2530 m® c4n 4 lit nudc c6 400ml Formalin dam dac (37% W/V Formaldehyde),
tu’dng duong 135-160ml Formalin 10% (V/V) pha tr dung dich dam dic
37% Formaldehyde/m® dung tich budng. Sr dung binh x0ng tu dong dat thdi gian
ho#c te ddong ngét dién khi chat 10ng trong binh dén gidi han, dé qua dém ( hodc
khong ngén hon 4 git ké tir thdi diém bat ddu séi dén khi hét hod chit trude khi
thong gi6 ). Nhiét do phong nén > 15°C.

Bugc 1: Tinh thé tich cin khir trang: m?® = chiéu cao (m) x chiéu dai (m) x
chiéu rong ( m)

Budgc 2 : tinh lugng hod chét can thiét:

Hién nay hod chat phé bign thudng dugc sir dung khir trimg bao tit than trong
khong khi 13 formaldehyde ( 36%- 37% dang thuong phdm). Ti k&t qua cdc bang
trén c6 h¢ 56 an toan cho m3 khong khi tir 0,72 g - 2,16 g tuong duong véi 2- 4 ml
cua formaldehyde néng d6 36%- 37%, tir thé tich khong khi cdn khir tring, tinh
lugng hod chét can thiét. Pong hugng hod chit can thiét tinh ty 1&¢ 1V hod chidt
cong vdi 9 thé tich nudc, sau d6 cho vio binh x6ng hoi

Buge 3: Chuan bi dung cu x6ng hod chat

Tot nhat sit dung binh tu dong ngét, khi hod chit bay hoi hét hodc binh
x6ng co ong dan hoi hod chat vao céc phong cdn khir tring
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Butge 4: Trude khi xong déng tat ca clra, ddn chat bang bang keo, c6 k¥ hiéu

an todn céc clra ra vao, thi gian xong hoi khit tring khong khi khoéng 4 gidy, tinh
tir khi formaldehyde bay hoi hét, n&u c6 diéu kién ¢6 thé dé trong thdi gian qua
dém, cAm ngudi va dong vat vao khu virc x6ng hoi.
. Bube 5: € kiém tra tic dung khir tring dung moét miéng gidy thdm
nhdngvio hén dich bdo tit ( ngoai trit diéu kién chuén ding cic ching B.subtilis
var globigii (NCTC 10073) hodc B.cereus (ATCC 12826) néu khong ¢6 c6 thé
diing bao tif clia chling vaccin clia B.anthracis ¢6 néng do 10° CFU/cm? , dé kho
r6i dat vao vi tri bat ky xa binh x0ng.

Két thic qud trinh xong 14y gidy nhdng bao tit thir cho vao &ng canh thang
dinh dﬁang . Néu sau thdi gian @ 37°C/24 gid khong thdy vi khudn moc thi viéc
khir tring c6 két qua. Dimg mit na hod hoc khi 1am viéc. Md cdc cira dé thong gié
hodc mé nhiéu quat. Néu ¢6 mdy do Formaldehyde thi thong gié cho t6i khi chi
con < 2ppm, néu khong c6 may do thi phai khong con miii cia Formaldehyde
truge khi vao phong.

V6i muc dich bao v¢ stic khoé va mdi trudng di c¢é nhiing budc ti€n trong
viéc thay th& Formalin bing Hydrogen Peroxide trong viéc x6ng kkhit tring vi
khudn. Viéc st dung Formalin ngay cing bi nhiéu nu6c cdm, th€ nhung thiét bi
can thiét cho viéc xong hydrogen peroxide cng kénh, phic tap va dit nén chua
trd nén phé bién va phi hgp cho k¥ thuat x6ng thudng quy tai cic phong thi
nghiém.

Bugc 6: trung hoa formaldehyde. Khi két thiic qui trinh khir tring khong khi
, cdn trung hoa lugng formaline ton du, ti€én hanh x6ng dung dich amoniac 25%
theo ty 1¢ : 1thé tich amoniac cho 2 thé tich formalin. N&u khtt tring khong khi &
nhitng ving rong rai thodng gié c6 thé md réng clra phong, bat quat dudi khi c6
formaldehyte ra khoi ;;hbng.
3.6.2.3. Xdy dung qui trinh bdt hoat vi sinh vdt doc hai trong méi truong nudc

a. Kétqud xit Iy cdc vi khudn td, thuong han, than bang phuong phdp nhiét

Ap dung phuong phép da néu trong muc 3.6.5.4 da thir nghiém kha nang diét
truc khudn td, thuong hin bing phuong phdp nhigt dun s6i & 100°C.

169



Két qua cho thdy rat d& diét phdy khuén ta V.cholerae bing nhiét, ngay sau
1 phait ké tir khi s6i da khong c6 miu nao trong cdc miu thir con vi khudn moc.
Riéng v6i truc khudn thuong han thi phai hét phiit thé 3 méi diét vi khudn trong
cdc miu thir. Tuy nhién do thi nghiém thyc hién v6i thé tich nho (invitro) nén khi
dp dung thuc t& phai c6 hé s8 an toan (thdi gian it nhat gdp 2 -3 14n).

K&t qua thit nghiém 4p dung phuong phdp Tyndall dé bat hoat phdy khuén ta
va truc khudn thuong hin véi ndng do vi khuan 10° CFU/mi cho thay V.cholerae
bi diét toan bd sau phut thit 5 k€ tir 1dc dat 60°C. Riéng vdi truc khuan thuong han
thi phai hé&t phit thtt 7 méi diét vi khudn clia tdt cd mébu thir. Tuy nhién do thi
nghiém thuc hién véi thé tich nhé (invitro) nén khi 4p dung thuc t& phai c6 hé s8
an todn (thdi gian it nhit gdp 2 -3 14n).

Déi véi truc khudn than két qua thir bang dun soi (100°C) cho thdy cén tdi 5
phiit d& bat hoat 100% lugng truc khusn than thé dinh dudng va 10 phit d6i véi
bao tif than. K&t qua thir nghiém diét vi khudn than bing ho4 chit c6 clo cho thdy
rét khé diét truc khuén Than ca 2 thé sinh dudng va bao tir bing hoé chit c6 Clo,
0 nong d6 10mg/ml (10.000mg/lit, tvong duong dung dich me thudng ding tai
phong thi nghjém 14 1% Clo) vin chua diét dugc ca thé sinh dudng 14n bao tir
trong vong 30 phit, & thé sinh dudng vin c¢6 1/3 miu cdn vi khudn séng s6t. Thé
bao tit trong vong 30 phit khong néng do ndo diét duge. Khi thdi gian tic dung
1au hon (18 gid) c6 v& nhu di xudt hién tdc dung diét khuén & néng d6 0,5mg/ml
d6i v6i thé sinh dudng, vdi thé bao tlr ndng do 12 2mg/ml.

Nhin chung két qué thir nghiém bat hoat vi khudn bang phuong phdp nhiét
ti€n hanh véi thé tich han ché va néng d6 vi khudn dugc xdc dinh, nhung trén thic
t& khi thé tich khir tring 1én va ndéng do vi khudn khong x4c dinh do d6 phai cé hé
s0 an toan (thoi gian gdp tir 2-3 14n s6 thoi gian thir nghiém). |

Ké&t qua thir nghiém kha nang khir tring bing hoa chét sinh clo cho thdy:

- D61 v6i phdy khudn ta khi néng do Clo trong nudc 0,002mg/ml (2mg/lit) db
dé diét toan bo s& vi khudn thir sau 30 phit. Vi truc khudn thuong han néng do
Clo cén thiét 1a 0,005mg/ml (Smg/lit). Néng d6 2mg/lit vd Smg/lit Clo déu cao

hon lugng Clo du trong nude xir 1y cha cdc nha mdy nudc.
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- Thit nghiém ciing cho thdy rdt khé diét truc khudn Than ci 2 thé sinh
dudng va bio tir bing hod chdt nhu Chloramin B. Vi néng 46 Clo 10mg/ml
(10.000mgAit, tuong duong dung dich me thudng ding tai phong thi nghiém la
1% Clo) vin chua diét duge cé thé sinh dudng 14n bao tif than trong vong 30 phit.
Tuy nhién sau 18 gid khit tring bang dung dich chloramin & néng 46 0,5 mg/ ml
va 2mg/ ml da bat hoat dugc 100% truc khuén than thé dinh dudng va thé bao tir,
do d6 muédn gidm thdi gian xi 1§ thi cdn ting li€u Clo hoat tinh dén 2,3-2,4 mg/lit
v6i thai gian tiép xdc t6i thiu 1a 1 giv .

b. Quy trinh khiz triing tdy ué nugc bi 6 nhiém vi sinh vdt déc hai

+ Luwa chon hda chdt
C6 rdt nhiéu loai héa chat dé khit trung nudc, tiy theo méi loai mam bénh

ma ngudi ta ding mot loai héa chat khic nhau. Hod chit khir tring nudc dung cho
an udng thudng la: khi clo, ozon, cdc chat chifa clo hoat nhu Cloramin B, canxi
- hypoclorit, thuc tim, H,O,... Thong thudng nhit ngudi ta ding cic hda chit ¢
Clo d€ khir tring nudc sinh hoat v nguén nuéc (nhu giéng, bé chita, nuéc nha
mdy...) vi it doc hai nhdt d6i v6i stic khoe con ngudi va mdi trudng. '

Theo éhl'mg t6i nén dimg Chloramin trong khit tring nuéc Vi day 1a loai héa
chdt phd bién trén thi trudng Viét Nam, gid thanh ré, d& sit dung va c6 thé diét
duge nhiéu mam bénh khic nhau. Trong nghién cifu cta dé tai ching téi ciing thi
v6i héa chét nay. Tuy nhién trén thi trudng c6 rdt nhidu chat c6 clo hoat ding
trong khir tring nudc, vi vay tuy theo thuc t€ dé lua chon ho4 chit.

+ Quy trinh khit triing nitdc bang cdc chdt sinh Clo hoat
*Budc 1 : Phai xdc dinh dugc % Clo trong héa chit khit tring. Budc nay

thuc hién déu hang thing thi khi cin st dung ngay da biét dugc két qua, khong
m4t thdi gian d€ dinh luong.

*Budc 2 : Tinh thé tich nudc cdn khit tring : Déi véi bé thi do truc ti€p va
tinh theo ( Chiéu rong bé X chiéu dai b€ X Chiéu cao muc nudc trong bé ). Giéng
miéng hinh tron ( Ban kinh miéng giéng X Ban kinh miéng giéng X 3,2 X Chicu

cao muc nudc ).
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- Chiéu cao myuc nudc do bing thudc hoic t6t nhat 12 budc mot vat nang (
gach hodc cuc sit ) vao ddu day réi tha xung tGi ddy. Kéo 1én do doan day bi uét.

- Don vi do 1a mét.

Budgc 3 : Pha dung dich Clo me 1%.

Budc 4 : Khit tring bang dung dich Clo me 1%.

Cho dung dich me vio nugc can khit tring theo huéng dan dugc néu ra trong
bang 3.6.1.

Bang 3.6.1. Hudng dan liéu khit trang td, thuong han, ly

bang dung dich Clo 1%
Nudéce can khir ' Dung dich me
1 1it 5ml
10 1it 50 ml
100 lit S00ml
1000 1it ( 1m?) 5000ml

Tron déu bang que hoic trong giéng, b thi bang cich tha gdu miic nudc vao
kéo 1&n xudng nhiéu 14n d& tron déu. Véi liéu khit tring nhu bang 12 dam d6 Clo
tr 3- 5 mg/lit nuGc khit tring tuy theo cic chat (hitu co, cdc Ion kim loai...) ¢
trong nudc.

* Chii y : Néu nudc van duc (c6 nhiéu hat lo limg) nén loc nuéc trude khi
cho Clo.

Trong trudng hop khong c6 hoac khoéng kip pha dung dich Clo 1% thi c6 thé
tha truc ti€p hod chat sinh Clo dang bot vao bé hoac giéng cdn khir tring. DE dat
lugng Clo tir 3 -5 mg/lit thi céch tinh lugng hoé chit dugc trinh bay theo bang tinh
san dudi day.

Bang 3.6.2. Bdng tinh lugng hod chdt cho 1m’

Ho4 chit ( % Clo hoat *) Khéi lrong cho 1m?
Calci hypochlorit ( 70% ) 7.2¢g
Chlorua v6i,CaCIOH.Ca(OH),.xH,0 ( 30% ) 17,0g
Monochloramin, C;H,SO,NNaCl.3H,0,(25%) 20,0g
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Dichloramin B,CH,SO,NCl,, (60%) 8,3g

Dichloramin T,CH,C,H,SO,NCL, (60%) 8,3g

Hexachlormelamin,C\NCl;, ( 10%) 50¢g

Tron luong hod chét can ding (twong d6i chinh x4c) cho vao mét so, cho
nudc vao tron déu cho tan sau dé d6 vao giéng hodc bé cdn khir tring. Ding que
hoic trong giéng, bé thi bang cdch tha gdu midc nude vao kéo 1én xubng nhiéu lin
dé tron déu. Nudce khir tring bang Clo thudng ¢6 mii hang, nén dé sau 1 gid hoic
14u hon d€ b6t mii rude khi ding.

3.6.2.4. Nghién citu quy trinh bdt hoat vi sinh vdt déc hai trong thuc phdm

a. Ddc diém doi twong nghién ciu
C6 nhiéu dang thuc phdm nhur:
+ Thyc phdm c6 nguén gdc tir dong vat ( thit gia xidc gia cim, sita..)

+ Thyc phdm c6 ngudn gdc thuc vit ( hoa qua, cu, rau...)

+ Thuc phdm c6 ngudn géc tir bién ( c4, cua, $d...)

Pic diém chung cla cdc loai thyc phdm 1a rdt giau chdt dinh dudng
(protein), khi ti€p xtic véi tic nhan vi sinh hoc, thudng gay nhiém bé mat va 13
diu kién thuan loi cho vi sinh vat phét trién , day 1a diéu kién thuan loi hon vi:

+ Thyc phdm gidu protein thudng c6 ngudn géc dong vat, va vi khudn gay
bénh tir dong vat rat c6 kha nang lay nhiém cho thuc phém.

+ Thuc phdm gidu chét dinh dudng, 12 y&u 16 quan trong nudi dudng vi sinh
vat doc hai phét sinh, phdt trién.

+Ché bién thyc pham va dung cu nha an nha bép khong duogc khi tring lam
lay nhiém mam bénh vao thuc phim.

Hién nay bao bi thuc phdm cung cép trong quan d6i va thi trudng cé nhiéu

dang, nhung chi y&u x€p vao cdc loai chinh 1a :

Bao bi c4u tao bdi 1 hodc nhiéu 1Gp polyethylen hoic gidy trdng paraphin

Loai dong trong hop kim loai

Bao bi ¢6 chit liéu ¢6 ngudn gbe tir cao su

Bao bi dang chit déo
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b. Két qud nghién citu khit tring tdc nhdn sinh hoc nhiém trén cdc chdt liéu

bao_bi bdo gudn thic phdm bang phwong phdp hod hoc

¢ Truc khudn than thé bao 1 (Bacillus anthracis spore)

- Néu str dung dung dich Hypoclorit & diéu kién pH: 7,2 ; nhiét do 22°C:

+ Néng do 5.000ppm — 10.000 ppm trong thai gian 30 phit hodc 500 ppm
trong thdi gian 60 phiit. (chu ¥ chét liéu bao bl)

- Néu sir dung dung dich chlorne hoat tinh :

+ Nong do 50.000 ppm ti€p xiic trong 10 phuit

+ Nong d6 12.500 ppm ti&p xiic trong thdi gian15 phiit

¢ Truc khudn than thé sinh dudng ( Bacillus anthracis vegetative)

+ Cin néng d6 hypolorite 100 —500 ppm, thdi gian diét trong 30 phit

Trén thuc t€ méu thuc phdm nhiém tryc khuén than thudng t6n tai duéi ca 2
thé bio tlr v sinh dudng, do d6 dé dam bao t6t cong tac khir triing, t6t nhat su
dung nbéng dd hod chit nhu 12 diét thé bao o

¢ Diét vi khudn thuong han ( Salmonella typhi) trong diéu kién nhiét do
22°C, thi gian diét khuédn 20 phiit.

+ Nong do hypochlorite 1000 ppm — 5000 ppni

+ Noéng d6 iodine : 50 ppm- 500 ppm

+ Néng d6 QACs : 500 ppm — 10.000 ppm ,tuy theo chat liéu bao bi

+ N&u sir dung chlorine hoat tinh trong thoi gian khir tring 5 phit cidn néng
d6é 6250 ppm -12.500ppm, véi thoi gian 10 phit dé€n 15 phidt cidn ndng do
150ppm -3125 ppm tiy theo chit liéu bao bi.

c. Két qud nghién citu khit trang luong thuc, thuc phdm bdng phuong phdp

nhiét doi voi thuc phdm nghi nhiém tdc nhdn sinh hoc

e Truc khudn than thé sinh dudng (Bacillus anthracis vegetative): bang
phuong phdp dun so6i 100°C, diét khudn trong thdi gian 15-20 phiit va
phuong phép pasteurization & nhiét d6 62-64°C, thdi gian diét 1a 25 -30
phiit

e Truc khuan than thé bio & (Bacillus anthracis spore) & nhiét do 100°C, bi
diét sau thdi gian 30 phat
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e Vi khuin thuong han (Salmonella typhi) & 100°C, bi diét sau 6 phit, néu
st dung tiét tring bing phuong phdp Pasteur, bi diét sau 8 phuit

o Phdy khudn td (Vibrio cholerae) & 100°C, bi diét trong khoang thoi gian 4
phiit, n€u st dung tiét tring bang phuong phdp pasteur, trong thdi gian 5
phiit -10 phit

d. Oui trinh khit triing lwong thuc, thuc phdm cd ngudn goc dong vdt (thit), thic

vdt (rau,_ci. qud...) va dong vat bién (cd, so...)

e Lam sach: d6i v6i cic loai luong thuc thuc phdm truc tiép ti€p xic véi
nguy co Xam nhép cua cdc tic nhan sinh hoc va dat, can phai lam sach
bang rira trong nudc nhidu 14n.

e Khtr tring : bing phuong phdp dun s6i ( 100°C)

- P61 v6i loai vi khuan ¢6 kha ning sinh bao tir nhu B. anthracis, cdn dun
100°C, trong thdi gian 30 phiit tinh i thoi diém s6i, nhung t6t nhét sau khi dun 30
phiit d€ ngudi nhanh, sau d6 dun tiép 30 méi ¢6 thé sir dung in

- D6i véi vi khuédn gram (+) dai dién 12 vi khuén B. anthracis thé sinh dudng,
khit tring bang phuong phdp dun 15- 20 phiit hoac bio quin thirc phdm & nhigt do
62°C- 64°C |

-D6i voi vi khuin gram (-) nhu ho vi khudn dudng rudt (Salmonella, shigella,
vibrio, yersinia) dun s6i trong thoi gian 5- 6 phiit, hoac khir tring theo phuong
phép pasteurization & 62°C- 64°C trong thdi gian 10 phiit
3.6.2.5. Xdy dung quy trinh bdt hoat vi sinh vdt déc hai trong ddt

a. Két qud thit nghiém bdt hoat bao tit than é nhiém dadt
Két qua thir nghiém cho thdy:

- Todn b6 cdc loai dat dugc khir tring bing formaldehyde néng d6 2% &
thoi sau khir tring 4 giy 100% bao tit bi bt hoat, nhung & thdsi diém 8 gid phat
hién duoc tir 100- 200 CFU/ g dat.

-Tdy u€ moi trudng dit bing formaldehyde & néng d6 2% thi & thoi diém
sau khir tring 8 gid s6 lugng vi khudn phat trién cao hon s6 lugng vi khudn than
Hic 4 gio, diéu ndy ching minh ring véi néng do formaldehyde 2% st dung dé
khit tring khong da dé bat hoat bao tit than trong ddt, ndng do tdn luu cha hod
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ch4t khong dd tic ché bao ti, vi viéc kiém dinh hi¢u qua bat hoat bio tir dugc tién
hanh cdy trén thach dinh dudng vao ldc nay d€ hinh thanh khudn lac, tryc khuén
than thé bao tf hinh thanh thé sinh dudng.

- T4y ué€ bio tir than bing formaldehyde ndng 46 4% trén cdc loai dat sau
thoi gian 4 va 8 gid s6 bao it song sét giao tir 1- 16 CFU/ g dat thuong thdy & do
sau 10 cm va trén bé mit 100% bao it bj bat hoat.

- Thdi gian khit tring sau 12 gid 6 néng d6 formaldehyde 4%, toan bo bao tir
bi b4t hoat, diéu nay chiimg minh ring néng d6 formaldehyde 4% la néng 46 thdp
dl ddm bao kha nang tén du dé tiép tuc bat hoat bao ti.

Lua chon dugc néng d6 va thdi gian khit tring 1a viéc 1am hét sitc can thiét vi
formaldehyde 13 mot chat cé doc tinh twong ddi cao, néu sir dung & nong dd cao
anh hudng t6i thuce vat va dong vat & khu vuc khir tring.

b. Qui trinh khit tring ddt nhiém bao 6 truc khudn than

*Khit tring bing phuong phédp nhiét:

Phuong phdp nay chi thuc hién trong diéu kién khu vuc 6 nhiém mim bénh
& gi6i han hep bi 6 nhiém boi chét bai ti€t cua ngudi hodc dong vat nhiém bénh
nhu : phan, médu ... hodc mdi trudng d4t bao hod nudc khong cé kha ning SI_i dung
ho4 chit diét khudn.

Buéc _1: B6c toan bd 16p dat bé mit nghi bi 6 nhiém (m?), ¢6 chiéu sau
khoang 20 cm, dua vao cdc thimg hoac hop ( chi §: khi tién hanh béc 16p ddt bé
mat cin ¢6 bao hd cd nhén t6t nhw: mii, gang tay, dung cy, hod chat khir tring cd
nhéin nhu hypoclorine, nitrate) trdnh 14y nhiém cho mam bénh sang khu vuc khéc
trong qud trinh van chuyén dat.

Neéu cé xac dong vat chét tién hanh hod thiéu tai ché , sau doa béc toan bd
16p dat

Budc 2: Tién hanh khir tring bing phuong phép hdp udt & nhiét do t6i thidu
121°C/ 20 phit, néu d4t bio hoa trong nudc nén wu tién khir tring bing phuong
phap sdy kho & nhiét do 170°C/ 30 phut, tinh 6t thdi diém di nhiét do.

Bude 3: Sau khi khir tring xong, néu c¢6 diéu kién khir tring mét 1an nita
bing formaldehyde néng d¢ 4-5% hoic glutaraldehyde néng 46 2% trong nudc.

* Khi tring bdng hod chdt ( formaldehyde hodc glutaraldehvde)
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Budc 1:

- Xéc dinh khu vic cdn khir tring, dién tich khir tring (m?®). Cdch tinh dién
tich khir tring:  S(m?) =[Chiéu dai (m) x chiéu rong(m)]x 2

- X4c dinh loai d4t cin khir tring (tinh chdt d4t, 46 4m cla d4t, diéu kién
nhiét do cla moéi trudng khir tring) lién quan t6i kha nang thim thdu cda hod
chat. |

Budc 2: Pha hoé chat.

Tinh s& lugng hod chat (lit) dung dich formaldehyde ( 36%) cén thiét dé
dugc néng 4o 4%- 5%, tinh theo dién tinh bé mat khir trung: s& luong khir tring
50 1it formaldehyde/ m? dién tich bé mit va 30 ml cho 10 cm chiéu sau.

Budc 3:

-Phun khir tring bé mit chita dung dich formaldehyde 4%-5% bing méy
phun 4p luc khong qué 12- 15 Iit/ phit ( tranh ding phun & 4p luc qua manh gay
phét tin mAm bénh). |

- Khr tring chiéu siu: Puc céc 16 c6 chiéu sdu khdc nhau: 10 cm, 20 cm, 30,
40 cm, 50 cm, ¢t khoang 0,5 m chiéu dai khu vuc dat khir tring cho mét loat cac
18 nhut trén va mdi 16 cho 30 ml dung dich formaldehyde( 4%-5%) /10 ¢m, tdng
cong 150 ml. Néu mé chén xidc vat nhiém truc khuéin than thi tién hanh duc 16 &
giita va dua lugng formaldehyde 5% xudng.

- Thoi gian khir tring diét bao tir than cén thiét 1a 12 gid.

Budc 4: Sau khi khir tring xong cdm ngudi khong nhiém vu vao khu vuc va
néu diéu kién ¢6 thé trung hoa formaldehyde trén bé mit bing dung dich amoniac
25 %. Véi ty 1¢ 1 thé tich amoniac vé6i 2 thé tich formaldehyde khir tring. Néu
khong ¢6 diéu kién trung hoa thi sau 7- 10 ngay méi cho dong vat vao khu vuc
khir tring.
3.6.2.6. Nghién citu dnh hudng cia viéc xu Iv khit trung bdng hod chdt téi mot

truong va sitc khoé céng dong

a. Anh hudng ciia qud trinh khit tring khong khi béng x6ng hoi formaldehyt
Nhu trong muc 3.6.2.1. da gidi thiéu, dé bat hoat bio tir than trong moi

trudmg khong khi ctia budng thir khi dung da dugc ¢b 1ap véi bén ngoii, can phai
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tao duoc nong do formaldehyt trong khong khi dat 2,16g/m>. Néng do nay cao
hon r4t nhiéu so véi lnéng do t5i da cho phép trong mdi trudng khong khi xung
quanh (0,012 mg/m’, theo TCVN 5938-1995), so véi gi6i han t6i da cho phép khi
thi cong nghiép vao moi trudng khong khi (6 mg/m?, theo TCVN 5940-1995) va
néng d6 cho phép trong 8 gidy lao dong (0,5 mg/m®) va timg 14n t6i da (1 mg/m’,
theo Tiéu chudn V¢é sinh lao dong cha B y t&€ (2003)) . Trong diéu kién st dung
mé hinh thir nghiém 12 budng khi{ dung thi dnh hudng cla formaldehyt dén siic
khoé ngudi lam thi nghiém c6 thé loai trir bdi khf dung formaldehyt khong thoét
ra ngoai moi trudng phong thi nghiém duge. Tuy nhién néu ing dung mo hinh xit
1§ vi sinh vat d6c hai nay ra ngoai moi trudng du G bat ky khong gian nao ciing
déu anh hudng dén stc khoé cong ddng dan cu nai xit 1y.

D6 13 bdi formaldehyt (CH,0) ngoai kha nang khir tring manh thi con 1
chdt c6 doc tinh cao véi ca ngudi va dong vat. Formaldehyt 1a chét kich thich &
dang mi1 suong, khi hodc hoi gay ra cam gidc bong rét khi ti€p xic véi dudng ho
hép trén (miii, hong), gay nén viem ph& quan, d6i khi cé thé hiy hoai t6i dudng
thd v mo ph(ﬁ. Chinh vi vay khi dp dung bién phdp khlr tring bing xéng hoi
formaldehyt & méi trudng khé c6 1ap‘thi cin ¢6 cic bién phap dé 8 chic so tan cu
dan hoac bd doi ra khoi khu vuc 6 nhiém trude khi ti€n hanh xir 1y, hodc phai quy
dinh r5 khodng thdi gian cin thiét sau khi xit Iy méi cho ngudi va dong vat trd lai
khu vire d6.

b. Anh hudng ciia viéc xit 1y khit tring ddt 6 nhiém béng hod chdt
D& xir 1y d4t bi 6 nhiém bao tir than dé tai di d& xudt phvong 4n st dung

dung dich formaldehyt c6 nong 46 4%. Vi ndng d6 nay formaldehyt ciling anh
hudng rdt manh t6i doi s6ng thyc vat va dong vat & khu vuc khi trang cling nhu
anh hudng t6i ngudn nudc ding cho sinh hoat. Do d6 néu c6 dicu kién thi cdn
phai trung hoa formaldehyt trén bé mit bing dung dich amoniac 4% véi ti 1¢ 1 thé
tich amoniac : 2 thé tich formaldehyt. Néu khong ¢ diéu kién trung hoa thi sau
7 - 10 ngay mdi cho ngudi hodac dong vat vao khu vic khir triing.
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c. Anh hudng ciia viéc khit tring nuéc bang hod chdt chita clo hoat
Nhu trong muc 8.2.2.2. d3 gi6i thiéu, dé khir traing nwdc phuong phép thong
dung nh4t, hiéu qué va ré tién nhat van 1a sir dung cic hod chit ¢6 clo. Nhung di

d6i v6i hiéu qua khir tring t6t thi viéc tao thanh nhitng sdn phdm hifu co chia
halogen, dac biét 1a cic hop chdt trihalometan (THMs) lai ¢6 anh hudng x4du t6i
sifc khoé con ngudi. Tir nhitng nam 70 thé ky trude, qua mot s6 khao sat dich t&,
ngudi ta da nhin thdy ¢ sy lién hé gilta cdc bénh ung thu bang quang, ung thu
maét va dot bién gen v4i nhimg sin phdm phu clia qué trinh kh? tring nudc bing
clo nhu triclometan, diclometan, clobenzen... Triclometan (CHCl,) 1a mét trong
nhiing chit hitu co dé bay hoi, doc hai véi sitc khoé ma Hiép hoi BVMT My
(EPA) di dua vio "danh séch den" nhiing chdt hitu co cin kiém so4t. Tiéu chudn
triclometan trong nudc udng tir 50 - 300 ppb (ug/l) nhung theo WHO thi da s6 4p
dung 1a 300 ppb (ug/l). So v6i nguy co giy ung thy cia triclometan thi lgi ich khir
tring nudc udng cia clo gid tri hon nhiéu cho nén hién nay WHO vén dang tng.
ho viéc st dung clo nhu mot hod chat khir tring nude udng c6 hidu qua hon ca.
Nhu vay viéc sit dung lugng du clo dé xir 1y nudc dimg cho sinh hoat va in
udng bi 6 nhiém vi sinh vt ddc hai s& luon ¢6 nguy co tao ra céc hop chit co clo
dé bay hoi trong nudc, doc hai v6i con ngudi. Chinh vi vay dé€ han ché' sU gia ting
cic hop chdt doc hai ndy can phéi chi § t6i viec lam test clo dé tinh lugng clo
thich hgp cho viéc khir tring nham han ché& sy du thira clo trong nuGc sau xir 1.

3.7. NOI DUNG 7 - KET QUA NGHIEN C(U CHE TAO PHUONG TIEN BAO VE CA
NHAN CHONG LAI TAC PONG CUA VI SINH VAT POC HAI THEO PUONG
HO HAP

3.7.1. Pac diém noi dung nghién ciru

Hién nay loai ngudi dang phai d6i phé v6i nhiéu loai dich bénh do vi sinh
vat doc hai va céc tic nhan sinh hoc khéc gay ra. Mot trong cdc con dudng chl
y&u dé vi sinh vat doc hai tdc dong téi con ngudi 13 theo dudng ho hdp. Chinh vi
vy d€ phong chdng tdc dong cla vi sinh v4t doc hai trong quan sy va dan su, dé
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bao vé bd doi va nhan déan khi c6 su 6 sinh hoc, cdc nuéc déu phai sit dung 2 loai
phuong tién phong doc ci nhan: phuong tién phong da va phuong tién phong ho
h4p. O Viét Nam, hién nay ca 2 phuong tién ndy déu dua chii y&u vao ngudn nhap
ngoai va vién trg cha cdc t§ chic qudc t&.

Céc cong trinh nghién ctru vé cong nghé ché tao cdc phuong tién bao vé ho
h4p chéng vi sinh vat doc hai dugc cong bo rat han ché. Ching ta mdéi chi biét dén
mot s& san phdm phong ho6 hép ki€u khau trang loc bui. Trong khuén khé dé tai
niy ching t6i s& nghién cifu thir nghiém kha ning ché tao mot sG phuong tién bao
vé cd nhan dang khdu trang va bin mit na loc vi sinh vt nhim muc dich ¢6 thé
trang bi dai trd cho toan din, toan quan dé phdng su 8 sinh hoc.

3.7.2. Két qua nghién ciru va thao Juin

3.7.2.1. Nghién citu xdy dung mo hinh két cdu, kiéu dding khdu trang v bdn

madt na
Dua trén co s& tdng quan tai liéu va viéc khao st cic loai mu khiu trang, ban
miit na hién ¢6 trén thi truong (nhap ngoai tit nude ngoai hodc ty ché tao trong nudc)
cting nhu khao sdt ngudn nguyén li¢u, vat liéu sin cé va kha nang k¥ thuat - cong nghé
trong nudc, nhém dé tai da xay dung mod hinh két cdu va kiéu dang mau 2 loai san phdm
nhu sau.

a. Khdu trang loc vi sinh vdt
San phdm khéu trang gdm 2 chling loai: khéu trang gdp va khédu trang dinh hinh.
Khédu trang duge deo chup kin 1én phan miii, mém dé€ bdo vé co quan ho hdp ngusi sit
dung bing hai day deo.
* Khdu trang gip:

Khdu trang gap c¢6 16p vo bén ngodi may tir cdc loai vai thong thudng. Bén trong 1a
tdm loc doc. Tam loc doc duge ché tao tr mang sgi tdng hop va vat liéu loc sol khi
chuyén dung. Khau trang cé kha ning bao vé tot d6i véi cdc vi sinh vat doc hai va cic
loai bui rdn tro. Khdu trang cé kha ning tai sit dung nhiéu 1in. Khdu trang ¢6 céc chi
tieu k§ thuat: trong lugng, do giam trudng nhin, sitc can ho hdp, hi¢u suat loc sol khi,
hiéu sudt loc vi sinh vat ddp iing céc yéu cau doi hoi.

* Khiu trang dinh hinh:

Khdu trang dugc tao hinh khéi theo kiéu ding chup cao su clia bdn mat na bing

cong nghé ép khuon. Vit liéu ché tao khdu trang: mang sgi téng hgp va vat liéu loc sol
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khi chuyén dung. D€ tang do kin khi deo, khu trang dinh hinh c6 thém dém kin mém,
dan héi bing vét lieu polyme. Nhur vay, khfu trang dinh hinh gém ph?in chup mit bang
vat lieu loc va dém kin. Khéu trang dinh hinh c6 cic chi tiéu chét lugng vé sinh 1y va
bio vé cao hon so v&i khdu trang gép. Khéu trang dinh hinh c6 mot s6 chiing loai va
duoc phan biét v6i nhau theo kich thudc, hinh khéi bén ngoai cia khdu trang va ban
chét vat liéu loc dimg ché tao khau trang.

b. Bdn mdt na loc vi sinh vdt

Bdn mat na c6 cau tao va két cau nhu sau:

- Cau tao bdn mit na gém:

+ Chup cao su che miii, mém v&i quai deo va hé thdng van hit vao, van thd ra

+ Hop loc doc (ding loc vi sinh vat)

- Két cdu ban mat na:

+ Hop loc d6c duoc 1dp rap v6i chup cao su bang cd cdu vin ren

+ Ké& cdu hop loc: hop loc gébm vo hop bén ngoai va tang loc vi sinh vét lap bén
trong. Trong tdng loc sol khi ¢6 phin loc ché tao tix gidy loc sol khi chuyén dung. Cic
chi tiét dugc 1am kin bing keo dén, doang dém kin vA co c4u vin ren.

Bédn mat na ¢6 cdc chi tidgu k¥ thuat: trong lugng, do giam trudng nhin, sic cin ho
hap, hi¢u sudt loc sol khi, hiéu sudt loc vi sinh vat cao hon so vdi khdu trang va dép ing
cdc yéu cdu ddi hoi dé trang bi cho cic lyc lugng dic chiing, chuyén trich.
3.7.2.2. Nghién citu khdo sdt lua chon vdt liéu

D€ lgc sol khf doc gém sol vi tring, suong, khéi, bui dc, trong quan sy vi dan su
cdc nude trén thé gidi déu ding vat lieu loc doc chuyén dung 14 gidy loc sol khi. Gidy
loc sol khi duge ché tao tit cic sgi xenlulo, sgi amidng, sgi d4 bazan, sgi thuy tinh, sgi
polymer... c6 cdu tric tao bdi cdc sgi vdi kich thudc nhat dinh phan b8 dan xen v6i
nhau thanh timg t4ng, tdng 16p nhung cé dac trung 13 phan bs hén loan, khong theo quy
luat.‘ Cau tric d6 cua gidy loc cho phép khong khi di qua con giit lai tdt ca cdc vi sinh
vét ddc hai va cdc hat sol khi [46,47].

Trén co sd khio s4t ngudn vat lidu gidy loc sol khi, d6i chi€u véi yéu cdu cla dé
tai, ching t6i da chon gidy loc FP clia Nga lim vit lidu loc sol khf dé ch€ tao khdu trang
va ban mat na. Ngoai ra dé ch€ tao khdu trang con sit dung mang sdi tdng hgp polycstc
va keo két dinh loai polyacrylic ¢é s&n trén thi trudng. |

Két qua dénh gid chat lugng mot s6 loai vat liéu loc sol khi duge trinh bay trén
bang 3.7.1.
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Bang 3.7.1. Chi tiéu ky thudt ciia mang soi va gidy loc FP

STT Chi tiéu k¥ thuat Mingsgi | FPN'1 | FPN"2 | FPN%3
1 | Do day (mm) | 0,18-0,20 | 0,12-0,15 [ 0,10-0,12 0,06
7 | Khéi lugng 1 m* (g/m?) | 40-50 25-35 | 20-25 10-15
3 | Sdc can ho hdp (Pa) 4-10 10- 15 15-20 6-10
4 | Hiéu sudt loc swong dau (%) - 99,0 99,99 95,0
5 | Hiéu sudt loc vi sinh vat (%) - i00 100 Khong
dat

Két qua bang 3.7.1 cho thay:

- Hai loai gidy loc FP N°1 va N®2 khdo sét c6 chit lugng t6t, déu c6 thé ding lam
vat liéu loc vi sinh vat dé ché tao clia cdc san phdm cua dé tii.

- Vat ligu loc FP N°2 c6 higu suit loc sol khf t6t hon FP N°1, nhung lai c6 stc cin
hé h4p cao hon. Tuy theo yéu ciu vé khé ning loc vi sinh vét clia san phdm ta c6 thé st
dung vt liéu FP N°1 hay FP N°2.

- Vat liéu Ioc FP N©3 ¢6 chit lwgng khéng dat yéu cdu, nhung ¢ wu diém 1a nhe,
- moOng va ¢ sic can hé hap thdp. Nhing wu diém nay rét thich hgp cho viéc ché tao san
phdm. Do viy, trong nghién citu ti€p theo, dé tii s€ tang thém mot vai vat liéu phu trg
khéc cho vat liéu loc FP N°3 d€ hy vong c6 thé sit dung vat liéu niy trong ché tao cdc
san phdm cia dé tai.
3.7.2.3. Nghién citu thiét ké mdu

a. Thiét ké'khdu trang gdp (ky hiéu M1)
Khdu trang g#p loc vi sinh vat M1 dugc thiét k& nhu sau:
- K& cdu: Khdu trang M1 c6 két cdu kiéu gdp. Khi khong sit dung khéu trang dugc

gép lai theo dudng sdng chay doc chinh giita khdu trang. Khi sit dung m& ra va dugc deo
dp sdt vao phan miii, mém va mat bing hai diy deo qua hai tai. Day deo c6 chi tiét ng
nhua diing diéu chinh d6 cang diay deo dé bdo ddm khdu trang dugc deo kin v§i mat.
Khdu trang duge 1im kin véi séng miii bing dém muit x6p va thanh kim loai déo.

- Cau tao: Khdu trang M1 gdm c6 16p vo bao ngoai va tdm loc vi sinh vat & bén
trong.

+ VO ngoai: may tit vai cotton hoac vai cotton pha. Bon géc may day deo.
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+ Tdm loc vi sinh vat: 13 tdm loc nhiéu 16p ché tao tir cic 16p mex, mang sgi tdng
hop va vat liéu loc FP N°1. Tam loc gém hai nifta gidng nhau, dugc may ghép lién véi
nhau. Trén tdm loc, & mit ngodi gén thanh kim loai déo, mat phia trong cimg vi trf gén
dém miit x5p.

P4 tién hanh thiét k& ban vé san phdm khdu trang gap M.

b. Thiét ké khdu trang dinh hinh (ky hiéu M4)

Khdu trang M4 dugc thiét k&€ nhu sau: -

- Két cdu: Khéu trang M4 c6 két cau dinh hinh (vé6i kiéu dang gidng véi chup cao
su bin mit na) gia cdng bing cong nghé ép khuon. Khiu trang dugc deo 4p sét vao mit,
che kin phin miii, mém bang hai day deo din héi (day chun). Mot day deo & dinh dau,
mot day deo & dudi tai sau gdy. Hai day deo c6 chi tiét diéu chinh d6 cang bing dng
nhua. Khdu trang dinh hinh ¢6 dém kin dé ddm bdo d¢ kin khit phin tiép xic clia khdu
trang v6i mat ngudi stt dung khi deo khdu trang.

- Ciu tao: Khéu trang M4 ¢6 cdu tao gém 3 phén |

+ Phén chup mit khdu trang chinh 13 tdm loc doc lgé vi sinh vat. Tdm loc ddc ché
tao it nhiéu 16p vat liéu: mex, mang sgi téng hop, vat liéu loc FP, vat liéu tao hinh khéi.

+ Dém kin bing vit liéu polyme x6p. Pém kin dugc ¢6 dinh véi phan chup mit
bing keo déan. ‘ '

+ Hai day deo dan hdi vdi chi tiét di€u chinh d9 cang hai day deo khi deo.

D4 tién hanh thiét k& ban v& san phdm 3 chiing loai khdu trang dinh hinh M4.

c. Thiét ké ban mdt na loc vi sinh vdt (ky hiéu RP-IM)

+ Thiét ké ban mdt na loc vi sinh vdt

- Két cdu: La loai két cdu mat hop loc

- Cdu tao ban mit na gém:

+ Chuyp cao su véi hé théng van thd ra, van hit vio va quai deo.

+ Hop loc vi sinh vat

- Chup cao su dugc thiét k€ theo s6 liéu nhan trac ddu, mat ngudi Viét Nam

- Trén chup cao su: hop van thd ra dit & vi tri trude mdi, 14p rdp véi chup cao su
theo ca cdu gai. Hop loc doc dit & vi tri dudi cam, lap rdp véi chup cao su theo co ciu
van ren vdi cum d€ van hit vio. L4 van hit vio 1dp rdp v6i cum d& van hit vao dit phia
bén trong chup cao su va ldp rép véi hop loc doc.

- Quai deo bdn mit na c6 két cau kidu mot day deo lién bing day chun. Quai deo

dugc 14p v6i chup cao su bang 2 méc day deo & 2 bén chup cao su, c§ dinh bing chét.
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Khi deo 1én ddu quai deo tich ra & hai vi trf, mdt & trén tai vong qua dinh ddu, mot &
dudi tai, vong qua cd. Diéu chinh d¢ cing day deo bang khéa diéu chinh.

- Hop loc vi sinh vt gom v6 hop bén ngoai va hop gidy ¢ bén trong. Hop gidy cé
than va ndp day, bén trong chita phin loc vi sinh vét ché tao tir gidy loc sol khi FP. Phin
loc c6 két cdu kiéu mot hinh ré quat. Phin loc dugc ¢§ dinh trong hop gidy. Than va nip
hop gidy dugc 1p rép v6i nhau theo kiéu lap cing két hop véi keo ddn. VO hop bén
ngodi gém than va nép hop 1dp rdp vdi nhan theo co c&u van ren. Hop gidy duge lam kin
vGi vO hop bén ngoai bing dém kin (doang cao su).

- Vat li¢u ch€ tao:

+ Chup cao su, dém kin, cdc 14 van hit vao, thd ra: ché tao tit cao su chuyén dung.

+ Quai deo ban mit na: Day chun c6 d¢ dan héi tat.

+ Hop loc, hop gidy, hop van thd ra, cum d&€ van hit vio, chét, méc, khod diéu
chinh ché tao tit nhya PE, PP.

+ Thiét ké'ché tao tdne gidy loc vi sinh vdt (phin loc)

¢ Lua éhgn két cdu _

Vé mat nguyén 1y, ting gidy loc (phin loc) trong céc loai hop loc doc thudng dugce
keét cu theo kiéu “ Phat trién” nghia 13 tdng gidy dugc ché tao tx mot tdm gidy cé dién
tich hinh hoc dang phang 16n hon gdp nhidu l4n dién tich tiét dién ngang cla ting gidy
(trong duong la tiét dién hop loc). ‘

T trudce t6i nay trong cic loai hop loc doc tang gidy thudng cé mot sd kiéu két can
sau: kiéu hinh sao - kiéu dén x&p - kiéu dan phong cdm - kiéu mot ré quat - kiéu hai ré
quat. Tt kinh nghiém nghién ciu trong finh vitc nay, & day dsi véi hop loc vi sinh vat
chiing t6i chon keét cdu tang gidy dinh thiét k& theo kiéu mot hinh ré quat.

Téang gidy - phin loc dugc lap rap bén trong hop gidy. Hop gidy gém 2 chi tiét: than
hop gidy va nap hop gidy. Nip va ddy than hop gém cac nan hudng tam dé giam t5i da
tr¥ luc (siic can ho hap). Phin loc duge ché tao sao cho khi dit vao than hop thi 1/3 cia
muii ngoai cung khi gip xudng 6m vira khit toan b thanh ciia than hop. Phin loc duge
lam kin véi than hop bang keo va bang cach day nip hop vao than hop (de 1én dau miii
gidy ngoai ciing cta phin loc d€ 1am kin). Nap va than hop gidy dugc cd dinh chat véi
nhau béng keo dén.
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# Thiét k€ phin loc

Trd luc tdng thé ban mit na - k¥ hiéu A Ppyy gom trd Iuc clia toan bo céc chi tiét:
chup cao su, van hit vao, hop loc ngoai, hop gidy va phin loc.

Tdng trd lyc clia chup cao su, van hit vio va hop loc ngoai duge goi 14 trd uc két
cfu clia ban mat na - ky hiéu A Pgc . Qua kinh nghiém nghién citu A Pgc £ 20 Pa.

Do vay dé tr& huc bin mit na A Py £ 60 thi trd Iy hop gidy chifa phin loc
A Py s81a: APy < 60—20=40Pa

Khi tinh t6i tr& huc két cdu chia hop gidy thi trd luc phin loc A Py, € 35Pa

Tir két qua bang 9.1 véi gidy loc FP N°1 ctia Nga ta tinh dugc trd luc ~ 2670.

Do vay ta tinh dugc S,y cia phin loc cén thiét k&

LV 0,15. 30
Sy=K. ———  =1330 x —— ~350cm?
AP 35
Gitta S,4 clia phin loc va dién tich hinh hoc S, cla tdm gidy dung gép thanh phin
loc ¢6 quan hé véi nhau theo cong thitc kinh nghi¢m sau:

S = .S
Thong thudng o = 0,70, tir d6 ta tinh dugc S, clia phin loc cén thi€t k€ ché tao:
Sy 350 '
Sp = — = —— = 500cm?
o 0,70

Trén co s& thuc nghiém khdo sit anh hudng cta céc yéu td: chiéu cao mii gidy va
s muii gidy cta phin loc khi 4n dinh dudng kinh phin loc 1a 80 mm, nhém dé tai da ché
tao dugc phin loc dung trong ban mat na loc vi sinh vat.

Thong s6 k¥ thuat cua phin loc thiét k€ dugc trinh biy trong bang 3.7.2.

Bang 3.7.2. Chi tiéu k¥ thuat cua phin loc

STT Chi tiéu Két qua
1 Duong kinh (mm) 80
2 | Chiéu cao miii (mm) 19
3 | SO mui gidy 9,5
4 | Dién tich c4u tao (cm?) 600
5 | Sitc can ho hédp (Pa) <35
6 Hiéu suat loc suong dau (%) > 99,95
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3.7.2.4. Ché tao miu va kiém tra, ddnh gia chit lwong sin phim

P4 tién hanh ché tao 3 loai san phdm clia dé ti:

- Khdu trang gap loc vi sinh vat M1

- Kh4u trang dinh hinh lgc vi sinh vat M401 - M403 - M405 - M407 - M409

- Ban mit na loc vi sinh vat RP -1M _

K&t qua thir nghiém danh gi4 chi tiéu ky thuat clia cdc sin phdm dugc din
trong bang 3.7.3 va bang 3.7.4.
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L81

Bang 3.7.3. K&t qua thir danh gia san phdm khau trang

Toc d6 hat: 30 lit/phuit Chung vi khun thir Tu ciu vang, klch cd lpum Thoi gian hit: 10 phuit
TT | Tén So Nong dovi | Sé ml vi Két qua thir nghiém Ghi chi
loai mau khudn khudn
khdu thir trong box | phunvao | Binhldy | Binh Téng s6 vi
trang sinh hoc budng | miusé1 |14y miu | Khudn qua
sinh hoc (CFU/ s6 2 mang
ml) (CFU/ | (CFU/ 300 lit
ml) khong khi)
1 M403 03 4,5 x 109 05 00 00 00 Dat
2 M405 03 4,5 x 10° 05 00 00 00 Pat
3 M407 03 45x 10° 05 00 00 00 Dat
4 | M409 | Miul | 45x10° 05 119 00 1,19x10° | Khong
dat
Miu2 | 4,5x10° 05 159 00 1,59x103 Khong
) dat
méu 3 4,5 x 10° 05 161 00 1,61x10% Khong
dat
5 M1 03 4,5x10° 05 00 00 00 Pat
Nhan xét:

- Mau M403; M405; M407 va miu M1 gift duge vi khufn ¢6 kich thuée 1pum, luu luong 30 lit/phiit, thoi gian 10 phit.
- MAu M409 khong dat yéu cu, khong ngan duge vi khudn.
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Téc do hit: 30 lit/phuit

Bang 3.7.4. Két qua thit ban mat na RP - Im

Ching vi khudn thir: Tu c8u vang, kich ¢d lum  Thdi gian hit: 10 phiit

Ngay/Thing | S& lugng VK Két qud kiém tra VK K&t qua cdy VK sau Ghi chd
dua vao Box trong Box - Phuong phép dia thach khi hiit qua ban mat
na, ml/dia thach
S6 S6 Piasé 1 Dias62 | Thoi | Luong Binhs61 | Binhs62
lugng | ml (9cm) (9cm) gian | vk trung | *1000mD) | (x 700 m1)
VK/ml vk/m3kk vk/m3kk binh
17/8/2003 1,5x10% | 20 4861650 3210480 15’ 4036065 00 00 Kiém tra
khuén lac
sau 48 giy
17/8/2003 00 00 00 00 15° 00 00 00 Kiém tra
khufn lac
sau 48 gid
18/8/2003 1,5x108 | 20 3612200 2796420 15 3204310 00 00 Kiém tra
khuén lac
: sau 24 gio
18/8/2003 1,5x10% | 20 4162310 4015650: 15’ 4088980 00 00 Kiém tra
khuén lac
sau 24 gig

NHAN XET: Khong phit hién thay vi khusn (S.aurens) qua hop loc ban mit na RP - 1M.




Tir k&t qua ghi trong bang 3.7.3 va 3.7.4 nhan thdy khau trang M409 sif dung
vat liéu loc FP N2 3 khong c6 kha nang loc vi sinh vat. Cdc sdn phédm khdc cia dé
i nhu khdu trang gdp M1, khdu trang dinh hinh M403, M405, M407 va bén mat
~ na RP-1m déu c6 hiéu sudt loc vi khudn dat 100%.

Ngoai kha ning loc vi sinh vat da kiém tra, dénh gid toan bd cac chi tieu ky
thuat khéc cha khdu trang va bin mat na nhu khdi luong, d¢ giam trudng nhin,
sttc can ho hdp, kha nang loc sol khi dang suong déu tiéu chudn. K&t qua cho thiy
vé co ban nhitng chi tiéu ndy déu tuong duong véi loai khdu trang N95 cia My
hién dang st dung khé phd bién & Viét Nam. Céc loai khdu trang gp va dinh hinh
tyr ché tao kh4 thudn tién va don gidn trong st dung va bdo quan. Cong nghé san
xudt khong phiic tap, gid thanh khong cao nén thuan lgi khi san xuat loat.

3.8. NOI DUNG 8 - KET QUA DAO TAO SAU DAI HOC, HOP TAC KHOA HOC VA
CAC HOAT PONG KHAC CUA PE TAI KC.04.10

K&t qua nghién citu clia dé tai da dugc cong b6 duéi dang 32 bai bdo va béo
c4o khoa hoc wén cic Tap chi va Hoi nghi khoa hoc chuyén nganh. Theo hudng
nghién cifu cua d€ tai da huéng dan bao vé thanh cong va dang hudng din thuc
hién 01 luan 4n Tién si, 03 luan van Thac si, 08 luan vian TSt nghiép dai hoc (chi
tinh riéng linh virc cong nghé sinh hoc).

Dé tai da t6 chic 1 Hoi thao khoa hoc véi tieu dé "Phuong phép luin nghién
citu ing dung cong nghé sinh hoc xir 1y cic chét thai qudc phdong dic ching va sy
6 nhi€m vi sinh vat doc hai" vao thang 3/2004 véi sy tham gia cha nhiéu cé’m bo
khoa hoc, cdn bd quéan 1y thudc linh vuc cong nghé sinh hoc, méi trudng trong va
ngoai quan ddi.

Theo ké hoach Hgp tdc qudc t€ dd duge phé duyét, dé tai da t8 chic 1 doan
cdn bo di khio sdt, thyuc tap trao ddi kinh nghiém tai Vién cic véin dé sinh théi va
tiéu hod, Vién sinh hgoc phan tr thudc Vién han lam khoa hoc Nga, Trung tim
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khoa hoc vi sinh ttng dung Cong hoa Lién bang Nga vé& cdc k§ thuat phan tich,
phét hién vi sinh vét doc hai va cdc phuong phép sinh hoc xir Iy moi truong.

Pi dang ky gidi thiéu cong nghé tai Chg cong nghé Viét Nam 2002 - 2003.

Nhu vy so v6i céc chi tiéu da dang k¥ trong Thuyét minh dé tai da hoan
thanh t6t k& hoach d3o tao va hgp tac khoa hoc.

Dudi day 1a danh sdch cdc cong trinh d3 cong bo va cic ludn van, luan 4n ma
céc thanh vién dé tai di hudng din hodc tham gia huéng din thyc hién trong giai
doan 2001 - 2004.

3.8.1. DANH MUC CAC CONG TRINH DA CONG BO

[1]. Le Thi bic, D6 Ngoc Khué, Nguyén L& Td Quiynh, Tran Thi Thu Hudng,
Nguyén Thi Nhung, Nguy&n Thi Tam Thu. Phéan 14p va tuyén chon céc
ching vi sinh vat ¢6 kha ning phin hiy 2,4,6-trinitrotoluen. Tap chi Sinh

hoc, 2001, s6 23(3), tr. 43-45.

[2]. Le Thi Ddc, Bd Ngoc Khué, Nguyén Van Dat, P Binh Minh, Nguyén Thi
Tam Thu. Nghién ctu &nh hudng cla modt s6 yéu t0 moi trudng dén su
chuyén hod va phan hily 2,4,6-trinitrotoluen bang phuong phap HPLC. Tap
chi Phan tich Ho4-Ly-Sinh, 2003, tr. 17-20. - )

[3]. Nguyén Vin Dat, D6 Ngoc Khué, [.& Thi Pitc, D6 Binh Minh, Nguyén
Quang Toai. Ung dung cic phuong phdp phan tich hoé 1y hién dai trong
quan tric méi trudng quan su va trong cong nghé xir 1y cic chat thai quéc
phong dic ching. Tuyén tap bdo cdo khoa hoc Hoi nghi khoa hoc Trung
tam KHKT - CNQS, Ha Nbi, 4-2003, tr. 391-395. |

[4]. Le Thi Dac, D6 Ngoc Khu¢, Nguyén Vin Pat, Trin Thi Thu Hudng,
Nguyén Thi Nhung, Bdi Thu Hi. Nghién ciu x{t 1§ nudc thii chifa
nitroglyxerin (NG) tir qu4 trinh san xuét thudc phéng 2 gdc bang cong nghé
vi sinh. Tuyén tap bdo cdo khoa hoc Hoi nghi khoa hoc v& moi trudng 14n
1, Trung tam KHKT - CNQS, Ha Noi, 5-2004, tr. 193-199.

[51. L& Thi Diic, Pham Son Duong, D6 Ngoc Khué, Nguyén Vian Pat, Trén Thi
Thu Hudng, Nguyén Thi Nhung, Nguyén Thi Tam Thu, T6 Van Thiép.

Nghién ctu x{ 1§ nudc thai nhidm ddu md bao quan vii khi bing phuong
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phép vi sinh. Tuyén tap bdo cdo khoa hoc Hoi nghi khoa hoc v€ moéi trudng
14n 1, Trung tam KHKT - CNQS, Ha Noi, 5-2004, tr. 188-192.

[6]. P& Ngoc Lanh, Nguyén Thu Hoai, Vii Hoang Giang, Nguyén Qudc
Khénh. Nghién citu va ing dung phuong phap sinh hoc trong xit 1§ nude
thai chita ham Iugng ddu vA hgp chat hitu co cao trong nganh Hau cén quéan

| d6i. Tuyén tap bao cdo khoa hoc Hoi nghi khoa hoc vé méi trudng lan 1,
Trung tam KHKT - CNQS, Ha N&i, 5-2004, tr. 183-187.

[7]. B8 Ngoc Khué. Hién trang va mot s6 § kién vé dinh huéng phat trién cong
nghé x{r 1§ cic chdt thdi doc hai dic thi quéc phong. Tuyén tap béo cdo
khoa hoc Hoi nghi khoa hoc vé moi trudng lan 1, Trung tam KHKT -
CNQS, Ha Noi, 5-2004, tr. 35-39.

[8]. P& Ngoc Khué, Nguyén Thi Nhung, Trinh Khic Séng, Nguyém Xuén
Trudng. Ung dung phuong phép sic k¥ - khai phd d€ nghién ciu qué' trinh
phén hiy vi sinh 2,4,6-trinitrotoluen. Bai glti dang Tap chf Phan tich Ho4-
Ly-Sinh, 8-2004.

[9]. Le Thi Ditc, Dd Ngoc Khué, Nguyén Vin Dat, Nguyén Le Td Quynh, Trin
Thi Thu Hudng, Nguyén'Thi Nhung, Nguyén Th1 Tam Thu. Nghién ctu sir
dung vi sinh vat d€ xir Iy nuGc thai chita TNT trong qué trinh sin xuét thudc
nd. Tuyén tap bdo cdo khoa hoc Hoi nghi khoa hoc, Trung tam KHKT -
CNQS, Ha Noi, 4-2003, tr. 414-418.

[10]. L& Thi Pitc, D3 Ngoc Khué. Nghién ciu st dung vi sinh vat d€ xir 1y
nuéc thdi chita cdc chdt doc hai 12 thanh phén thudc phéng, thudc nd.
Tuyén t4p bdo cdo khoa hoc Hoi nghi cong nghé sinh hoc toan quéc, 2003,
NXB Khoa hoc k¥ thuit, tr. 61-65.

[11]. Boi Quang Vinh, Tran Minh Chi. Nghién ciu xit 1y TNT trong nuéc thai
cong nghiép bing cong nghé sinh hoc két hop UASB va FBR. Tuyén tap
bdo cdo khoa hoc Hoi nghi cong nghé sinh hoc toan quéc, 2003, NXB
Khoa hoc k¥ thuat, tr. 283-286.

[12]. Le Thi Dic, Nguyén Vian Pat, Nguyén Thi Tam Thu. Nghién citu kha
ning phan hiy dinitrotoluen (DNT) cia ching SHI3, vi khuin
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Pseudomonas sp. . Tap chi Nghién ctu KHKT-CNQS, 12-2003, N¢5,
tr. 88-90.

[13]. D6 Thi Huyén, Duong Cdm Thuy, Nguyén Thi Ngoc Dao, Truong Nam
Hai. Phdt hién nhanh Salmonella typhi bang phan iing chudi tring hop
(PCR) dua trén cap méi dic hiéu cho gen VIPR ma hod khdng nguyén vi &
vd vi khudn. Bdo cdo Hoi nghi khoa hoc Hod sinh y dugc nam 2002, D8
Son - Hai Phong, 8 - 2002, tr. 133-140.

[14). Trdn Ngoc Tan, D6 Thi Huyén, Nguyén Thi Ngoc Dao, Truong Nam Hai.
Nghién cttu b KIT phét hién nhanh vi khudn thuong han dua trén phuong
phép PCR. Bdo cdo Hoi nghi khoa hoc Hod sinh y duge nam 2004, Ha Noi,
8 - 2004, tr. 78-84.

[15]. Tran Ngoc Tan, D6 Thi Huyén, Truong Nam Hai. Nghién ciu tao Kit
phét hién nhanh vi khuén thuong han. Tuyén tap bdo cdo khoa hoc Hoi nghi
khoa hoc vé mo6i trudmg 1an 1, Trung tam KHKT - CNQS, Ha Noi, 5-2004,
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3.8.2. DANH SACH CAC LUAN VAN, LUAN AN DO CAC THANH VIEN PE TAI
KC.04.10 HUGNG DAN HOAC THAM GIA HUGNG DAN THUC HIEN (CHI
TRICH RIENG LINH VUC SINH HQC)

1) Nguyén Thi Nhung. "Nghién ciu tuyén chon c4c chiing vi sinh vat phén hay
axit styphnic va ing dung ching trong xtr 1§ nudc thai tir qua trinh sin xudt
thudc ggi nd". Luan van Thac si; Chuyén nganh : Vi sinh vat; Mi s6:
1.05.12, 2004. Vién Sinh thdi va Tai nguyén sinh vat. Ngudi huéng dan:
PGS.TS Tong Kim Thuén, Th.S Lé Thi Piec.
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Dai hoc QGHN. Ngudi hudng din: GS. TS Nguyén Dinh Quyén.
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QGHN. Ngudi hudng din: GS. TS Nguyén Lan Diing, Th.S Leé Thi Dic.
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Chuyén nganh: Cong nghé sinh hoc, 2002. Vién Pai hoc Md Ha Noi.
Ngudi huéng din: PGS.TS Ngoé Dinh Binh.
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CHUONG 4. TONG HOP, DANH GIA
KET QUA NGHIEN CUU VA KET LUAN

4.1. V& CAC KET QUA NGHIEN CUU UNG DUNG CAC PHUONG PHAP PHAN
TICH HOA LY HIEN PAI PE PHAN TiCH VA PANH GIA HIEU QUA CONG
NGHE SINH HOC XU LY CHAT THAI QUOC PHONG PAC CHUNG

Thanh cong c6 tinh ndi bat cla dé @i trong ndi dung nghién cdu nay la da
ching minh dugc vu thé cta cic phuong phdp phan tich hod 1y hién dai nhu
HPLC, GC, GC-MS, UV-Vis so vdi cdc phuong phdp phén tich hod hoc truyén
théng trong viéc phan tich, ddnh gid hiéu qua cdc giai phip cong nghé sinh hoc xit
1y chat thai quéc phong dic chung. Chi trén co s& ap dung k¥ thuat GC-MS mdi
¢ thé dinh danh chinh xdc c4c san phdm (ddc biét 1a cdc san phdm trung gian)
clia qué trinh phan hity TNT, DNT,v.v... va chinh vi vy mdi cho phép d4nh gia
diing hi¢u qua khir doc ciia giai phap xu ly.

Dé tai dd xay dung dugc cdc quy trinh phan tich sic ky ¢6 tinh kha thi va da
4p dung rat hiéu qué dé phuc vu viéc nghién cu cong nghé xit 1y tdt cd cdc chit
thdi qudc phdng dic ching 1 d6i tugng nghién cu cha d€ tai. DSi chidu véi
Thuyét minh d€ tai ching t6i nhan th&y di hoan thanh 6t ndi dung nghién ctiu
nay.

Han ché€ chinh trong cdc két qua nghién ctu ndi dung nay la chua di sau
phan tich dugc cdc san phdm qué trinh phan hiy ky khi hodc ky khi két hgp hiu
- khi dé 1am 1 dugc tinh triét 3é cha giai phap ndy trong xir 1y nuéc thai chita TNT,
DNT. |
4.2. VE XET QUA NGHIEN CUU XAY DUNG QUY TRINH CONG NGHE XU LY

CAC CHAT THAI QUOC PHONG DAC CHUNG

Thanh cong ndi bat clia dé tai trong noi dung nghién cifu nay 1a 14n dau tién
& trong nudc d3 tién hanh nghién ciu 1 cich téng thé vé cic quy trinh cong nghe
sinh hoc (chll y&u 13 vi sinh) xit 1§ cdc chét thai dic thl quic phong 13 thanh phan
thude né, thudc goi né, thudc phéng keo, thuSc nhudm vii khi, nhién ligu tén It
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16ng. P4 nghién ctu phan 14p, tuyén chen, dinh tén duge nhiu chiing vi sinh ban
dia c6 hiéu luc phan hily cao céc chdt thai quc phong dic chung, ché tao duge
5 ché phdm vi sinh c6 ham lugng vi sinh vat dat 10°-10" tb/mg/l ¢6 hiéu luc phan
hity chat thai qudc phong dic ching dat hiéu sudt >75% sau thoi gian ngéin, xay
dung dugc 10 quy trinh xit 1§ sinh hoc ¢6 tinh kha thi d6i v6i ngudn nudc thai c6
lvu hrong nhé va vira va néng do chét 6 nhiém khong cao (<30mg/l) & cdc co s6
nganh CNQP, K¥ thuat va Hau cn quén déi, hiéu qua xit 1y giam >90% ndng do
chat doc hai. Viéc sir dung céc ch€ phdm vi sinh, san phdm cla dé i, ching vi
sinh d3 phan 14p tuyén chon vao cdc day chuyén cong nghé xu Iy chat thai hién
hanh & céc co sd qudc phong di cho phép tiét kiém dugc chi phi va nang cao hi¢u
qua xi 1y.

Han ché& chinh cla cdc k&t qua nghién ctu & day 1A cdc ch& phdm vi sinh
hi€u khi d3 ch& tao tuy c6 hiéu luc chuyén hod cao d6i véi cdc chdt 6 nhidm 13
thanh phéan thuéc né (nhu TNT, DNT) nhung viéc phan hiy triét dé ching dén cic
san phdm khong doc véi moi trudng con gap khé khan. Thuc tidn cho thiy phai 4p
dung giai phdp sinh hoc két hgp (ky khi va hi€u khi) méi c6 kha nang dat duogc
muc tiéu nay. Tuy nhién do thdi gian cdn thiét d& thuc hién quy trinh 13 kha dai (7
- 8 ngay hoic hon) nén dé dp dung cho céc ngudn nudce thai c6 luu lugng 16n cdn
phai ¢ ddu ts va mit bing xit Iy 16n. Céc két qua nghién citu vé cong nghé xir 1y
nudc thai bi 6 nhiém dau, nuée thai c6 ham lugng BOD cao, nudce thai dét nhudém
chua dugc danh gia that ddy di vé nhiing diéu méi mé, dot ph4 va tinh hiéu qua
s0 v6i cdc phuong phdp xir 1y khéc.

D&i chi€u v6i Thuyét minh dé tai chdng t6i nhan th&y mic di con mot s6
han ch€ nhung da thyc hién ddy da cdc chi tiéu va sdn phdm nghién ctu di ding
ky. Phéan I6n céc két qua cua ndi dung nghién citu ndy c6 tinh méi mé va séng tao.
4.3. v_ﬁ KET QUA NGHIEN CUU, THIET K£, CHE TAQ CAC PILOT XU LY CHAT

THAI QUOC PHONG PAC CHUNG

Két qua nghién citu cha dé tai trong ndi dung nghién cfu nay 1a di thiét ke,
ché tao dugc 1 pilot xir Iy sinh hoc dang modul cong sudt 301/ngay. Pilot nay da
dugc sit dung r4t hidu qua nhu mo hinh d€ 4p dung trong thuc tién cdc nha mdy
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quic phong va d€ thir nghiém t4t cd cac quy trinh céng nghé sinh hoc xit 1§ céc
ch4t thai quéc phong dic chiing dd duge x4y dung. D3 thiét k&, ché tao 1dp dat 1
pilot xi 1§ nudc thai c6 ham lugng BOD cao cong sudt 3 - 7 m*/ngdy tai Xi nghiép
22 - Téng cuc Hau cdn, 1 pilot xir Iy nudc thai nhi€m dau md dic chiing cong suft
5 - 7 m*/ngay tai K680-Cuc quan khi. Cic pilot trén déu hoat dong 6n dinh va da
g6p phin han ché, khdc phuc 6 nhiém moéi trudng & cdc co sd qudc phong.

P6i chiéu v6i Thuyét minh dé tai ching tdi nhan thdy di thuc hién ddy da
céc chi tiéu san phdm di dang ky. Han ché€ c6 thé thdy & day 1a cdc pilot ndy mdi
chi mang tinh thit nghiém va quy mé con nho, chira duge ddnh gid ddy da vé hidu
qua kinh t&€. Tuy nhién cic pilot dd ch€ tao va trién khai vin c6 thé coi 13 nhiing
md hinh day chuyén cong nghé xi 1y chét thdi ¢ thé tham khdo, hoc tap va ép
dung cho cdc co s3 san xudt qudc phong vira va nho trong diéu kién chi ¢6 ngudn
kinh phi dau tz han ché.

4.4. VE KET QUA NGHIEN COU CHE TAO KiT PHAT HIEN CHINH XAC VI SINH
VAT POC HAI GAY O NHIEM MOI TRUONG KHONG KHI VA NUGC

K&t qua cia d8 tai trong ndi dung nghién citu nay 1a 14n ddu tién ¢ Viét Nam
da nghién cttu ché tao duge 5 bo Kit (mdi bo 2 loai) dung dé phat hién vi khudn
than, dich hach, t4, ly, thuong han trong khong khi va nudc véi do nhay cao. Vé
gidi phdp khoa hoc d¢ tai d3 bié€t van dung céc phuong phap sinh hoc phan tif hién
dai (nhu PCR) 1am nén tang k&t hgp véi cic phuong phép truyén théng dé bé trg
va dat dugc hi¢u qua cao nhit. V€ phuong phép nghién cifu séng tao cla dé tai fa
di chon dugc phuong phdp an toan (ADN) dé nghién ciu trén nhiing d6i tugng vi
sinh vat rat nguy hiém. D€ tai da dua chil y&u vao phuong phép PCR, mot phwong
phap hién dai cé d¢ tin cay cao va dugc sit dung rong rai, hiéu qua trén nhiéu linh
virc. Phuong phép nay ciing dugc céc nudc tién tién nhu My, Anh, Phép sit dung
dé phat hién vi khudn gay bénh (than, t4, ly, thuong han, dich hach). Day 13 lin
dau tién phuong phdp nay dugc sit dung & Viét Nam. Cic Kit da ché tao ¢6 do
chinh xdc va d6 nhay cao, tuong duong véi cic Kit trén thé gidi. Két qua cla dé
tai md ra trién vong c6 thé ché tao & diéu kién trong nudc cic loai Kit ding cho
PCR d¢€ phdt hié¢n céc loai vi khudn doc hai khdc. Pic biét khi két hop véi viéc sir
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dung thiét bi kiéu ACP ctia Nga c6 thé tao dugc phuong phdp mdéi rat hieu qua
ding dé phdt hién nhanh cdc tic nhéan sinh hoc phuc vu cong tic phong chdng
chién tranh va su cd sinh hoc.

Nhu vay so v6i Thuyét minh dé tai cdc chi tiéu vé s6 lugng, chdt lugng san
phim clia noi dung nghién cdu niy déu dat & mitc rat tot.

Han ché cha két qua nghién ctu & day 12 cdn thidu cdc sy kiém chiing cia co

quan cé trach nhiém trong linh vuc nay.

4.5. V& KET QUA NGHIEN CUU CHE TAO THIET BI PHAT HIEN VI SINH VAT
pOC HAI THEO MAU MAY ACP CUA NGA

K&t qué dang chi ¥ nhét cha dé tai & ndi dung nghién citu nay 1a 14n ddu tién
& trong nuéc da t6 chitc viéc nghién citu khio sét, 1ap dugc phuong 4n thiét k& va
ch€ tao dugce thi€t bi phat hién tic nhan sinh hoc trong méi trudng khong khi cé
tinh nang cd ban tvong duong thi€t bi ACP cta Nga. Ngoai ra d€ tai con nghién
cifu ché tao duge 2 bd thudc thir c6 thé thay thé dugc cac bo thudc thir sit dung
cho mdy phat hién tic nhén sinh hoc ACP cla Nga.

Nhu vay so v6i Thuyét minh dé tai céc chi tiéu vé s& lugng, chit luong san
phidm trong n6i dung ngﬁién citu nay dé tai déu da dat dugc.

Han ché€ ctia céc két qua nghién citu & day l1a do kinh phi han ché nén thiét bi
mdi dugc ché tao & dang don chi&c nén chua danh gia dugc tinh én dinh va mot s6
chi tiéu khac vé thiét bi. Cling nhw thiét bj déng loai céia Nga, thiét bi do dé tii
ché tao chua c6 kha ning nhan dién dugc riéng biét cdc loai vi sinh vat doc hai.
Tuy nhién néu két hop kha ning 18y miu cta thiét bi nay véi ky thuat PCR sir
dung céc Kit da néu trén thi ¢6 thé tao ra 1 phuong phdp mdi rit hiéu qua ding dé
phat hién nhanh va chinh xdc cdc tic nhan sinh hoc trong méi trudng khong khi.
Két qua d¢ tai déng thdi cling d3 md ra trién vong, néu dugc tip trung ddu tu,
chiing ta ¢ thé chli dong nghién ciu tr ché tao duge § didu kién trong nudc céc
thi€t bi diing d€ phat hién cdc tdc nhan sinh hoc.
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4.6. V& KET QUA NGHIEN CUU XAY DUNG QUY TRINH KHU TRUNG, TAY UE
MOI TRUGNG BI O NHIEM VI SINH VAT POC HAI

K&t qua chinh ctia dé tai trong ndi dung nghién cifu nay 1a da xay dyng duoc
cdc mo hinh thit nghiém khir triing, tdy u€ vi sinh vat doc hai phi hgp véi diéu
kién trang thiét bi clia quan d9i ta hién nay. Pa xiy dung dugc 04 quy trinh xir 1y
su 6 nhiém méi trudng nude, khong khi, d4t va thuc pham bdi 5 loai vi sinh vat
doc hai (truc khuén than, phdy khuan t4, vi khudn thuong han, dich hach, ly) bang
phuong phép hod hoc va vat ly. Céc quy trinh trén déu dé thyc hién trong diu
kién tdc chién co dong va phi hop véi diéu kién trang thiét bi, vat tu, hod chat
hién c6 trong quan ddi ta va trén thi trudng Viét Nam. Pay 1a mot trong nhing
céﬁg trinh ddu tién & trong nude nghién ciu mot cich tdng thé vé quy trinh khir
tring 5 loai vi sinh vat doc hai k€ wén (dic biét 1a vi khudn than) trong moi
trudng khong khi, d4t, nudc va thue phdm.

D& tai da hoan thinh t4t ci céc chi tidu v& s& lugng va chat luong san phim
d3 dang ky trong Thuyét minh dé tai.

Han ché& ciia cdc gidi phdp xif 1y da dé xudt & day la dé rit ngén thosi gian
" khir tring d4 si dung cic ho4 chét véi nong do cao va mot s6 ¢6 doc tinh cao (nhu
formaldehyt), do d6 c¢6 nguy co tic dong xau d&n moi trudng va sic khoé cong
déng, dan cu trong khu vuc xir 1y 6 nhiém. Ngoai ra hdu hét c4c phuong 4n dé
xuft déu méi duoc thir nghiém trén mo6 hinh phong thi nghiém do khéng dugc
phép thir nghiém ngoai hién trudng.

Do vay cdc quy trinh xit 1§ d3 thiét 1ap c6 thé gidi han 13 nhitng quy tinh
thich hgp cho muc tiéu xit 1y cuc bd moi trudng bi 6 nhiém vi sinh vat ddc hai.
4.7. VE KET QUA NGHIEN CUU CHE TAO PHUONG TIEN BAO VE CA NHAN

PHONG CHONG TAC PONG VI SINH VAT POC HAI

Két qud chinh ctiia dé tai trong ndi dung nghién citu niy 1a trén co s tao
dugc mé hinh thir nghiém loc vi sinh vat thich hgp, d4 nghién ctu ché tao dugc
3 loai phuong tién bao vé cd nhan chéng tdc déng cla vi sinh vat doc hai theo
duong ho hdp, gém 10 bo khédu trang gép, khdu trang dinh hinh v bdn mit na
kiu loc. C4c phuong tién nay c6 wu diém 13 c6 kha ning loc duoc céc vi sinh vat
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doc hai va c6 thé san xudt dé trang bi dai tra cho bd doi va nhan dan trong trudng
hop ¢6 dich bénh hoac su ¢d sinh hoc.

Céc sin pham c6 cdc chi tieu chét lugng vé co ban dat theo tiéu chudn quac
t& quy dinh. C4c chi tiéu sinh 1y va bdo vé clia khdu trang c6 thé so sdnh v6i khéu
trang cling loai clia nudc ngoai nhu loai N95 clia My. Céc ban mat na c6 céc chi
tiéu chat lugng dat c4p bao vé cao nh4t (cdp 3) theo Tiéu chuin ban mit na loc hat
AS/NZS 1718 - 1994,

Han ch€ & day 1a sitc can hé hép cta khiu trang tu ch€ tao cdn cao hon so
v6i loai N95 clia My. D€ khic phuc dugc diéu nay cdn c6 loai vat liéu loc tuong
duong loai vat liéu loc trong kh4u trang N95.

4.8. Vi KET QUA PAO TAO SAU PAI HOC, HGP TAC KHOA HOC VA CAC HOAT

PONG KHAC

Dé tai da vugt mifc chi tiéu d€ ra cho cdc nodi dung da dang ky vé dio tao sau
dai hoc, hop tic khoa hoc va mét s6 hoat dong khac. Pac biét 14 theo hudng cla
dé tai dd va dang thuc hién duge nhiéu luin van Tét nghiép dai hoc, cao hoc va
Luén 4n tién si. Dac biét 12 dd cong b6 dugce.nhicu bai bdo, bio cdo khoa hoc trén
ciac Tap chi va Hoi nghi khoa hoc chuyén ngz‘;nh (so v&i s6 lugng dang ky vugt
4 14n).

Han ch& & day 1a chua cong trinh nio duge cong bé trén Tap chi hodc Hoi
nghi khoa hoc & nudc ngoai, diéu nay c6 1y do khich quan 14 do hdu hét céc ndi
dung nghién cttu déu c6 lién quan dén nhilmg van dé nhay cam.

4.9. KET LUAN VA KIEN NGHI _
Sau 3 nam thuc hién ¢ tai KC.04.10 da dat dugc mot s6 két qua chinh sau:
© D3 khio s4t ddnh gid hién trang phét thii va cong nghé xi 1§ cdc chat thai
doc hai dic thd quéc phong tai céc co s¢ san xudt quoc phong trong diém
ctia nganh CNQP, K§ thuat va H4u cén, trén cd s& d6 1am rd su cdn thiét
cua viéc nghién ciu ing dung cong nghé sinh hoc trong xu 1§ su 6 nhiém
moi trudng tai cic co s& qudc phong.
® D3 nghién citu xay dyng duge cic quy trinh phan tich, x4c dinh nhanh,
nhay va chinh xc cdc chét thai quéc phong dic chiing va san phdm qué
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trinh sinh phan hity ching bing cic phuong phdp hoa 1y hién dai nhu sic
k¥ 1dng cao 4p, sic k¢ khi, sic ky khi - khé6i phd... Pi ching minh ring
day la nhitmng phuong phdp chinh cin sit dung trong nghién citu, x4y dung
va d4nh gid hiéu qua cic giai phdp cong nghé sinh hoc trong xit Iy chit
thai quéc phong dic chung.

© Lain ddu tién & diéu kién trong nudc da phan lap tuyén chon duge t cdc
mau d4t, nuéc bi 6 nhiém thudc phéng, thudc né... nhiéu ching vi sinh vat
ban dia c¢6 hiéu luc phan huy cao cdc chat thai qudc phong dic ching 1a
thanh phdn thudc né, thudc goi né, thudc phéng nhu 2.4,6-trinitrotoluen
(TNT), 2,4-dinitrotoluen (DNT), nitroglyxerin (NG), nitroxenlulo (NC),
2,4 6-trinitrorezocxinol (TNR), ch€ tao va dp dung thir nghiém dugc
05 ché€ phdm vi sinh ¢6 hiéu luc phan huy dat trén 75% trong thoi gian
ngén v6i cdc chat thai trén.

® D3 nghién ciru x4y dung dugc 10 quy trinh cong nghé sinh hoc (higuk hi,
ky khi ho#c két hgp) hiéu qua va kha thi ding dé xir Iy cdc loai nudc thai
nguy hiém nh4t, d6 12 nuéc thai nhiém TNT, DNT, NG, NC, TNR,... clia
nganh CN QP} I;u‘éc thai nhuom den vii klﬁ, nude thai chita chdt O, T, nuéc
thai nhiém ddu md dic ching cia nganh K§ thuat; nudc thai ¢6 him luong
hitu cg (BOD) cao va nudc thai dét nhudm cha nginh Hau cdn quan doi.
Trong d6 céc két qua nghién ctu vé quy trinh x% 1y sinh hoc nudc thai
clta TNT, DNT, TNR, NG, NC, thuéc nhudém den ¢é nhiéu tinh khoa
hoc, méi mé va séng tao. Cong nghé di thié&t 1ap c6 thé thay thé cho cong
nghé nhip ngoai. |

© Keét qua nghién citu, thir nghiém cho thdy dé xir 1y khir doc triét dé cic
ngudn nudc thai bi 6 nhiém cdc hod chét ¢6 d¢ bén hod hoc, sinh hoc cao
nhu thuSc nd TNT, DNT, TNR, céc loai thudc nhudém,v.v... thi cin thiét
phai dp dung gidi phép vi sinh két hgp (hi€u khi véi ky khi). Viéc bd sung
cong doan xit 1y ky khi s&€ tao di€u kién khodng hod tSt hon cic chét 6
nhi€m hitu co k& trén nhung s& 1am cho thdi gian x 1§ tang lén. Chinh vi
vay quy trinh cong nghé sinh hoc két hop da thiét 14p s& rat thich hop dé
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4p dung cho viéc xir Iy cdc ngudn nudc thai cé luu lugng nhéd va vira voi
ndng 46 chat 6 nhiém khong cao.

@ Da thiét ke, ché tao, 15p dat dugc 1 pilot dang hgp kh6i cong suét 30l/ngay
c6 thé sit dung nhu mé hinh dp dung trong thuc tién cdc nha mdy qudc
phong va dé thir nghiém cdc quy trinh cong nghé sinh hoc xir 1§ chat thai
quic phong dic chung. Xay dung 2 pilot xir 1§ nudc thai nhiém div md
dic chiing va c6 ham lugng hitu co cao bang cong nghé sinh hoc cong suit
5 - 7 m*/ngay tai 2 co s& thudc nganh K§ thuat va Hau c4n quan d6i. Day
12 nhitng day chuyén cong nghé sinh hoc xir 1y chat thai ddu tién duoc
trién khai & cdc nha mdy quéc phong.

@ Lin d4u tién & trong nuSc di nghién ctu ch€ tao dugc 5 bo kit phan tir
(Kit) c6 d0 nhay, chinh xdc cao tuong duong vdi cdc kit trén the gidi va
thiét 14p dugc 5 quy trinh sit dung Kit dé phat hién chinh xdc su 6 nhiém
moi trudng khi, nuée bdi 5 loai vi khudn doc hai (than, ta, ly, thuong han,
dich hach) bing k§ thuat PCR. C4c bo Kit ¢c6 thé phat hién duge vi khuidn
v6i lugng ADN ciia chiing 1 0,07 - 1700pg, ngudng phét hién 1a 10 - 10°
t& bao, thoi gian xdc dinh miu 12 6 8 gids. V6i viéc trang bi méy PCR the
hé méi ¢6 thé rit ngin hon nira thoi gian xét nghiém. K&t qua nay dd m&
ra trién vong c6 thé ch€ tao dugc nhiéu loai Kit phan tif méi dé phét hién
nhanh, chinh xdc cdc vi sinh vat doc hai, cdc tdc nhan sinh hoc khic bang
k§ thuat PCR.

© Di nghién ciu ché tao duge bo thudc thir c6 thé thay th€ cho thudc thir
ding d€ phdt hién vi sinh vat doc hai bing thi€t bi ACP (Nga). Thiét k&,
ch€ tao dugc thiét bi phat hién nhanh st 6 nhiém vi sinh vat doc hai trong
moi trudng khong khi c6 tinh nang twong duong thi€t bi ACP cia Nga.
K&t qué nay da tao co s& buc ddu dé thiét 1ap cong nghé ché tao cdc thiét
bi trinh sdt tic nhan sinh hoc & diéu kién trong nudc.

© Di nghién citu xay dung dugc cic mo hinh da diéu kién dé thir nghiém gay
nhiém vi sinh vat va thiét 1ap dugc 4 quy trinh khit tring, tdy u€ moi
trudng d4t, nude, khong khi, thuc phdm bi nhim c¢dc vi sinh vat doc hai
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(than, ta, ly,thuong han, dich hach) phit hgp véi diéu kién thuc tién cla
quin d6i va Nha nudc, trén co s& sir dung cic hod chét, vat ligu thong
dung, phd bién. D3 dénh gi4 tic dong cla viéc xir 1y khir tring bing hoi
chét t6i m6i trudng va sitc khoé cong dong.

® Di nghién ciu thiét k& ché tao dugc 10 bo phuong tién bio vé cd nhan
chdng tic dong clia vi sinh vat doc hai dudi dang kh4u trang va bin mét na
phong ho hap c6 cdc chi tieu k§ thuit co ban twong duong véi loai cha
nudc ngoai, ¢ kha niang loc dugc vi sinh vat doc hai. Cong nghé san xudt
cic phuong tién khong phiic tap, gi4 thanh sin phm khong cao do d6 ¢6
thé 4p dung @€ san xudt trang bi dai tra cho dan chiing va bo d¢i phong su
c8 sinh hoc.

® Két qua clia d8 tai 44 duge cong b trong 32 bai bio, bdo cdo khoa hoc
trén cac Tap chi, Hoi nghi khoa hoc chuyén nganh. Theo huéng nghién
ciru clia d¢ tai da thuc hién duge 01 uan 4n Tién si, 03 ludn van Thac si,
08 lu4n vin Tot nghiép dai hoc. Pi t chic 1 Hoi thao khoa hoc, 1 doan di
tham quan hoc tap tai Vién hanlﬁm khoa hoc CHLB Nga.

Trén co sd cac két qua di thu dugc chiing toi xin dé xudt v6i Ban chi nhiém
chuong trinh, B KHCN-MT va Bd quéc phong mét s6 kién nghi sau.
© Cho phép trién khai 4p dung thir cic két qua nghién citu cha dé tai vé cic
ché pham sinh hoc, cic quy trinh cong nghé sinh hoc xtt 1y cdc chat thai
quéc phdng dac ching nhu nudc thai chifa thanh phén thudc nd, thudc
phéng, thubc goi nd... d€ nang cao hiéu qua cong tic bao vé moi trudng tai
cac co sO san xudt qudc phong va kinh t€. P& nghi cho phép md hudéng
nghién ciu mdi vé dng dung cong nghé sinh hoc dé xur 1y, cai tao moi
trudng dat bi 6 nhiém cic hod chét doc hai dic thit quéc phong.
©® Tzo diéu kién va ddu tu d€ cai tao cac hé théng xir Iy moi trudng di xay
dung trudc day & cdc co s& qudc phong, kinh t&€ dé b sung cong doan XU
1y sinh hoc, hodc xay dung céc hé thong xit Iy méi quy mo6 cong nghiép
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dua trén co s& cic gidi phap cong nghé sinh hoc di thiét 1ap dé nang cao
hiéu qua va giam gia thanh xu 1y.

© Ti€p tuc ddu tr dé hoan thién cong nghé va ché tao cic bod sinh phdm (Kit
phén tf) méi ding dé phét hién nhanh, chinh xdc céc vi sinh vat doc hai
hodc tic nhan sinh hoc khic (ngoai 5 loai vi sinh vat ma d¢ tai da nghién
ctu) bing ky thuat PCR. Nghién cttu kha nang két hop 2 phuong phap: sir
dung Kit PCR va thiét bi phét hién tic nhan sinh hoc kidu ACP dé xay
dung 1 phuong phdp mdi cé kha nang phét hién sém va chinh x4c cdc tic
nhén sinh hoc.

® Tiép tuc ddu ar @€ hoan thién cong nghé ché tao thiét bi phat hién nhanh ta
nhan sinh hoc kiéu ACP ctia Nga ciing nhu cdc thiét bi dang khéc.

© Tiép tuc ddu tu d€ hoan thién cong nghé ché tao cdc phwong tién bao vé c4
nhan chdng tic dong cla vi sinh vat doc hai va cho phép dp dung thir cic
san phdm d3 ché tao nhu khiu trang va bdn mit na phong doc.
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L&I CAM OR

Phén vién CNM - BVMT thudc Trung tém KHKT - CNQS - co
quan chi tri thuc hién dé tai KC.04.10 va chi nhiém dé tai KC.04.10
xin bay té su biét on chén thanh tdi ldnh dao B6 khoa hoc va cong
nghé, Bé qubc phong, linh dao va cdn b6 thudc Vu quan ly KHCN
Noéng nghiép; Vu Ké hoach - Tai chinh B6 KH-CN; Cuc KHCN-MT B¢
quéc phong; Thi trudng va cde co quan chitc nang Trung tdm KHKT -
CNQS; Chu nhiém chuong trinh KC.04; Ban cht nhiém chuong trinh,
Vian phong va Ban Thu ky chuong trinh da ung hé, quan tém chi dao
va tao didu kién thudn loi dé dé tai hoan thanh t6t cde muc tiéu, nhiém
vu dd dé ra.

Co quan chi tri va Chi nhiém dé tai KC.04.10 ddnh gid cao sy
phot hop cé trach nhiém va hiéu qud cua cdc cdn bé chi: tri va tham gia
thuc hién cdc Dé tai nhdnh, cde co. quan chu tri thue hién cde Dé tai
nhdanh nhu Vién Céng nghé sinh hoc thuéc Vién KHCN Viét Nam, Hoc
vién Qudn vy, Vién Vé sinh phong dich quén déi, Trung tém Nhiét doi
Viét Nga, Vién Phdp v quén déi, Phén vién CNM - BVMT, Phén vién
Phong chéng vi khi NBC thuéc Vién Hod hoc-Vit liéu, Phdn vién
Nhiét ddgi méi truong quén sy thudc Trung tam KHKT - CN@S.

CHU NHIEM PE TAIKC.04.10

Pai t4 Pham Son Duong GS.TSKH Pé Ngoc Khue
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DAD1 C, §ig=250,76 Re{=360,100 (14100208.0)
. mAU ] b
175 3 Q
] %
150 4 “l
125 'i
100 “
50
: <]
03 - o
i o M 4 - i
.a File D:\DATA\14100210.D Sample Name: TNT
¥Xu li bang VSV ,Nuoc thail Z121 . - e
. 8a s WI-C_ 'y 2514()(#72?1 4/5'943 L
Injection Date : 10/14/02 4:48:18 PM
Sample Name : TNT Vial : 1
Acg. Operator : Nguyen V Dat Le Thi Duc
Acqg. . Method 1 C:\HPCHEM\1\METHODS\DUCS5.M
Last changed : 10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc
Analysis Method : C:\HPCHEM\I\METHODS\DUCS.M
Last changed : 11/11/02 4:48:5)1 PM by Nguyen V Dat Le Thi Duc
DADT C, Sig=250, 16 Ref=360, 100 (14100210.0) ?
mAU
175 3
150%
125
100 3
75 [
3 =
50 w0 2
] =3 2 8 Zx
0 - R
: o A R S L




1ta File D:\DATA\08-20001.D Sample Name: Np
[ — - " A
Mau DNT xu ly sinh hoc Cac” EHPLL afﬁo e b PUT Audc xao /(f
t=0 gio :
Injection Date 8/20/01 3:02:34 PM .
Sample Name NT . Vial 1
Acqg. Operator Nguyen V Dat- Do Binh Minh
- Acg. Method C: \HPCHEM\1\METHODS\DAT(5.M
Last changed 1/26/01 8:51:48 AM by Nguyen V Dat- Do Binh Minh
Analysis Method : C:\HPCHEM\1\METHODS\DAT(35.M
Last changed 8/20/01 3:36:54 PM by Nguyen V Dat- Do Binh Minh
{(modified after loading)
i DAD1 B, Sig=250,16 Ref=360,100 (08-20001.D) —
!
I mAU . I -
| i o &
: 140 - i )
i b i Q
; b ,\ «Q
! : H ¥
: 120 - I ¥,
. i
I - .
| 100 A
| 1 P |
i 80 L
; 1 ] !
% ] o
‘ 60 - Pl
i [
; -
40 - |
: o \
1 o~ ‘, } :‘"J l|
3 5 RS
T ‘: [ “ /’ \\
, 90— - : — f e k !
: 3
| : - B
; 0 1 2 3 4 il

Injection Date
Sample Name
Acg. Operator
Acg. Method
Last changed

Analysis Method :

Last changed

: NT

8/20/01 3:29:50 PM

Vial : 1
Nguyen V Dat- Do Binh Minh

C:\HPCHEM\ 1\METHODS\DAT(5.M

7/26/01 8:51:48 AM by Nguyen V Dat- Do Binh Minh
C: \HPCHEM\1\METHODS\DAT05.M

8/20/01 3:36:54 PM by Nguyen V Dat- Do Binh Minh
{modified after loading}

E

- - —-
o =] [ P
< (=] (=3 (=]
A w dncea L ad o vadoa s

o
Q

I~
[ =]

[=3

DAD1 B, Sig=250,16 Ref=360,100 (08-20005.D}

Tre2.017

+2.550 - DNT

> 1.537

—
"

2%
(=4
NPT ST DU R

min




za File D:\DATA\12-11002.D Sample Name: Axit styphnic

—_ eyl ~—
Xu 1li Axit styphnic bang sinh hoc Sacerr H‘PL(G//OI TNR frzec )CLP/[;_

Axit styphnic +Mei truong lan 2 /yk;7h3%z,

Injection Date : 12/11/01 2:30:09 PM

Sample Name : Axit styphnic vial : 1
Acqg. Operator : Nguyen Van Dat

Acg. Method : C:\HPCHEM\1\METHODS\DUC 1.M

Last changed : 11/30/01 3:48:54 PM by Nguyen Van Dat

Analysis Method : C:\HPCHEM\1\METHODS\RUACOT.M

Last changed : 3/4/02 4:43:28 PM by Nguyen Van Dat

(modified after lcading)
DAD1 C, Sig=400,16 Ref=360,100 (12-11002.D)

3
3
[

n
o

[ ]
o
| I DUV TPRRIIN NI S e Ty

1121

h
(=]

p—

VoA dedims

10

R

’____
1.746

(]
4

PR,

1

. T + T T T T T T T T r T T

2 ] 4 5 8 7 min

(=]
—

et = N

B ——

= i rS === == == ===== — 20
Injection Date : 12/11/01 4:23:48 PM Lacds //7[_C a’/&' TAK S'M;—llja.? X_d_;:/?

Sample Name : Axit styphnic Vial : 1
Acq. Operator : Nguyen Van Dat

Bcg. Method : C:\HPCHEM\1\METHODS\DUC 1.M ,

Last changed : 11/30/01 3:48:54 PM by Nguyen Van Dat

Analysis Method : C:\HPCHEM\1\METHODS\RUACOT.M

Last changed : 3/4/02 4:43:28 PM by Nguyen Van Dat

{modified after loading)

DAD1 C, Sig=400,16 Ref=360,100 (12-11008.0)
mAL 1
404
30+
20
10 -
_ o _
] ~
<
0 AN
i & T T T T ] T T
0 1 2 3 4 5 8 7 min




File

Operator
Acquired

Instrument

Sample Name:

Misc Info

" Vial Number:

- ., T — —_ - D
¢:\HPCHEM\1\DATA\NHUNGO1.D Sac d828 phs’ khi< TNT Trudc Xd' 1Y
TRINH KHAC SAU —

31 May 04 12:50 pm using AcqgMethod CNSH

GC/MS Ins P
1,ControlTNT25mg/L, Spls, HelmL/min, 1/100ulMeOH Diirtd, fe ]’NT: bAYL Y6
EO(I)—II—ZBO(S), 2706280, Scan=45-450, EMV=1694 Ai%ged?tﬁ gﬁrx,&f??[

- Abundance
S
7t 450000

400000 -

350000 -

300000 1

250000 -

200000 4

150000 4

100000 |

i
#
{50000
|
|
I

0

Ton 240007 (200770t 210.70) NHUNGUT.D
14.02

- . Mime->

"7 400 600 800 10,00 1200 1400  16.00  48.00 2000 2200 2400

-
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400000 |

350000 4

300000

[t
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o

o

o

[~
[ T

100000 ;

50000 -

A j

0L

51

Scan 1336 (14.008 min): NHUNGOT.ID

63 29

b
]
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s’fff\
=

File
Operator

. Acquired

Instrument

Sample Name:

Misc Info

Vial Number:

‘Abundance

1700000 |
1600000
1500000
1400000
1300000
1200000
1100000
1000000
900000
800000
700000
600000
500000 l

400000

200000 | |

P
100000 | |

300000 8.89

0L,

Mime-> . 405

C:\HPCHEM\1\DATA\NHUNGQZA.D

TRINH KHAC SAU

31 May 04 2:38 pm using AcqMethod CNSH
GC/MS Ins :

2,TNT25mg/L, 2days,Spls,HelmL/min,1/100ulMeOH

60(1)-11-280(5), 270&280,Scan=45-450,EMV=1694

1

L Sewedumy dch TNT o
4 Ifanig:‘éic)7 [lfffld’ ocuh

e T TICTNHUNGOZAD
16.136.66

Hopeb 03,5 e -
P,E'mc i tf,fa mone

6.20

A[xc?gn fiep "

Mindabereflar s

14.42
1s.ﬁa
10.46 11.63 4273 13.77

by e 8.23 17.79

' |

[ 14.204.77 7.98

|
) Wl A %
L LIVELI

i ) A " J . ] ; .
L . “\._ ; ﬁ ,1 "A ,M\_‘NJ\ A;u“' l‘ f I RLEZIG LY _J-ﬁ_i Sy "4 lﬁ W . \‘M J'I‘».J \ ”‘-\.--,.‘ o . I!_\ ;-"‘ BT o .
e ...M” E—r T T T T T T T T -y T T ___,..,':,_

500 6.0 7. 2.00 9.00 1000 11.00 12.00 13.00 1400 1500 16.00 17.00 18.00 19.00 20,00 21.00 22.00 2300 24.00 2500




Information from Data File: )
C:\HPCHEM\1\DATA\NHUNGOZ2A.D
TRINH KHAC SAU

File
Operator
Acquired

Sample Name:

Misc Info
Vial Number: 1

Search Libraries:

31 May 04

60(1)-11-280(5),

2:38 pm using AcgMethod CNSH
2,TNT25mg/L, 2days,Spls,HelmL/min,1/100ulMeOH
270&280,Scan=45-450,EMV=1654

C:\DATABASE\NISTI8.L - Minimum Quality: 100
Unknown Spectrum: Apex
Integration Params: current RTEINT parameters
Pk# RT Area% Library/ID Ref$ CAS# Qual
1 3.37 3.42 C:\DATABASE\NIST98.L .
Ethylbenzene 117388 000100-41-4 70
Ethylbenzene 376%5 000100-41-4 47
Butanoic acid, 3-methyl- 113385 000503-74-2 47
2 3.52 1.29 C:\DATABASEANIST98.L
Butancic acid, 3-methyl- 113387 000503-74-2 58
Pentanocic acid 113425 000109-52-4 53
Pentanoic acid 20157 000109-52-4 50
3 3.75 2.86 C:\DATABASE\NISTY9EB.L
Styrene 118936 000100-42-5 97
Bicyclo[4.2.0]octa-1,3,5-triene 118938 000694-87-1 96
Styrene 118937 000100-42-5 96
4 3.89 5.31 C:\DATABASE\NIST98.L
- - 1,3,5,7-Cyclooctatetraene 118939 000629-20-9 97
Styrene o L ) 118936 000100~-42 £ 99
‘Bicyclo[4.2.u}jocta-1,3,5-triene 118938 000694-87-1 58
-5 6.14 5.00 C:\DATABASE\NIST98.L : o A ke
; Acetophenone 119123 000098-86-2 94 5,
Acetophenone 119122 000098-86-2 94 ‘
- Acetophenone 115045 0000%98-86-2 91
6 6.20.10.47 C:\DATABASE\NISTO98.L
Acetophenone 119123 000098-86-2 94
Acetophenone 119122 000098-86-2 94
Acetophenone 119%21ﬂ000098_86_2 91 .
7 9.23 1.25 C:\DATABASE\NIST98.L
Tridecane 112309 000629-50-5 86
Tridecane 16403 00062%-50-5 -80
Eicosane 112344 000112-95-8 72
8 10.46 2.14 C:\DATABASE\NISTSB.L
Tetradecane 112357 000629-59-4 96
Tetradecane 112356 000629-59-4 93
Heptadecane 112319 000629-78-7 91
.9 11.63 1.95 C:\DATABASE\NIST98.L
Pentadecane 112370 000629-62-9 95
Pentadecane 112371 000629-62-9 94
" Pentadecane 16493 000629-62-9 91
10 12.73 2.02 C:\DATABASE\NISTS98.L
Hexadecane _ 112405 000544-76~-3 97
Hexadecane 16554 000544-76-3 97
Hexadecane 1124310 000544-76-3 97
11 13.77 3.27 C:\DATABASE\NISTSB8.L
Heptadecane 112321 000629-78-7 96 —
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20

42

11

13

28

66

79
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26.

25.

.99

.37

.41

06

.16

98

.03

Heptadecane
Heptadecane

C:\DATABASE\NISTS98.L
Heptadecane

Dodecane, 2,6,1ll-trimethyl-
Tetratriacontane

C:\DATABASE\NIST98.L
1H-Indole-3-ethanol
1H-Indole-3-ethaneol
1H-Indole~3~ethanol

C:\DATABASE\NISTS98.L
Octadecane
Octadecane
Octadecane

cC: TABASEANISTO8.L

4-Methyl-3, 5-dinitrophenylamine
Benzaldehyde, 4-nitro-, O-methylox
anti-Tricyclo[4.2.1.0(2,5})]deca-3,

C:\DATABASE\NISTSB.L
Tetradecanoic acid
n-Hexadecanoic acid
Tetradecanoic acid

C:\DATABASE\ANISTS98.L
2-Penten—-4-yne, 2-methyl-

Tricyclo[4.2.1.1{2,5)]decan-%-0l,
Cinnoline, 4-methyl-, 1,2-dioxide
Acnddinr. 9.10- dilyded - -
C:\DATABASE\NIS1v8.L
9-0Octadecenoic acid,
9-Octadecenoic acid,

(E)-
(E) -

‘" Oleic Acid

.03

C:\DATABASE\NIST98.L
Docosane
Tetratriacontane
Heptadecane

Mon May 31 15:43:42 2004

11231¢
16420

16420
112569
16431

58945
121951
121852

112333
112329

112330

{ ety 7, 6. ézk’“&'&éfﬁiv'\f&ul w

77584
773986
44884

114897
6589
114898

1340
11C153
450886

g N

=

13227
111528
108586

16531
16431
16420

000629-78-7
000629-78-7

95 .
94

000629-78-7
031235-56-4
014167-59-0

91
90
30

87 s g fot e
86

86

000526-55-6
000526-55-6
000526-55-6

000593-45-3
000593-45-3
000593-45-3

98
97
o7

Vv
1000128-37-2 96 Mihshain foo

033489-32-0 25
1000152-65-2 22

000544-63-8 96
000057-10-3 92
000544-63-8 76

/
1000222-95-2 90 NV—
066953-31-9 83
005004-33-1 83

92 -8-9 90

000112-79-8
000112-79-8
000112-80-1

Phs g ek, Heesl

938
98
81

000629-97-0
014167-59-0
000629-78-7

60
60
53



CUC QUANY
VIEN VSPD-QP

CONG HOA XA HOI CHU NGHIA VIET NAM

pOC LAP- TU DO - HANH PHUC

HookaRokk kokkk

PHIEU TRA KET QUA

Noi giri miu: Phong coéng nghé sinh hoc- Phan Vién Céng nghé méi vi bio vé moi trudng
S6 lugng: 08 mau '
Ngudn miu : Vi khudn phan 1ap tir d4t va nude
Yéu ciu: Dinh danh tén vi sinh vat.

TT | Ky hiéu Tinh chat khuan lac va hinh thé 10).¢ CI Di dong Tén loai
( két qua doc frén may
MINIAPI)
1 | Ti Khudn lac thé S, tring, béng uét. Truc Steno. Maltophilia, tn khdc
khuin Gram (-), khong 1én men dudng + - + Stenoorophomonos xanthomonas
. Glucose -
2 T2 Khudn lac thé R, tring, dai, khé tan. Bacillus stearothermophilus
Truc khu&n Gram (+), hinh thanh bio tir . + +
trén moi trudng Natriumoxalat 1% .
3 D5 Khuin lac thé R, tring, khé. Truc Bacillus cereus ¢ tan mau beta
khudn gram (+) c6 dang bao tir trén moi - . +
trudng Natriumoxalat 1%
14 D13 Khuin lac thé S, mau xanh, béng udt.
Truc khudn Gram (-), khong len men + + + Pseudomonas aeruginosa
duong glucose yéu
5 |81 Khuan lac thé R kho khé tan. Phat trién Geotrichum capitatum
trén moi truong Sabouro - - - B




K1 thé S trdng m& khé tan. Hinh c4u to,phat trién Candida pelliculosa

duge trén méi trirong Saburo

K1 thé S hong do, uét, ré tan. Hinh ciu ,phét trién Rhodotorula glutinis

dugc trén mdi trirong Saburo

K1 thé S tring, béng, md. Hinh ciu phit trién duge : + _ | Kloeckera spp
trén moi trtrong Saburo . C6 thé 12 C.lambica hoic
C.lipolytica
Ha Noi, ngay 3 thdang 10 ndm 2002
€T Vién trudng Chit nhiém khoa
’_:__',.._:'-'_‘_J{;’gégztl\VSl’D.-QD ' | Vi sinh vt

R IHO N g e

o 3
PR I

AR ) Ny }'\
e TIATE

\-i‘.

—
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S M| A

Th qung ta
TS NGUYEN XUAN THANH -




VIEN KHOA HQC VA CONG NGI-IE VIET NAM
VIEN HOA HQC CAC HOP CHAT THIEN NHIEN
PHONG SINH HOC THUC NGHIEM

PHIEU TRA LOI KET QUA

Noi giri miu: Phan vién cong nghé méi va bao vé moi truomg
Mau: 04 mau ché phdm vi sinh

Yéu ciu: Xic dinh néng do vi sinh vat ( CFU/g ché phdm)

Ngay giri mau: 20/8/2004
Ngay tra két qua: 15/9/2004

/'\’
.,éﬁzzm; Lot ity

KET QUA :
+ STT Ky hié¢u mau | Néng do VSV (CFU/g) Ghi chi
1 TSF 2,73x 101 Ma4u rin, x8p
2 DSF 2,05x 10'° -
3 ASE 9,14x10° -
4 NSF 1,08x104 -
Xac nhi?(n clia co guan Ngudi doc két qua

M

T I Ma' s

o,
)



BO TU LENH HOA HOC L

TRUNG TAM CONG NGHE XU LY MOI TRUGNG Vo BT
T

Tru sd: 282 Lac Long Quin

P.Budi - Q.Tay H6 - Ha Noi
Fax 7532773

Gidy phép hoat dong Khoa hoc Cong nghé $0 679 BO KHCNEMT
Gidy chimg nhan Cosd KNCLMT s6 502/08-TBC 24/4/2000 Cuc TCELCL, BQP

] 4. IPPT
PHIEU KET QUA PHAN TICH MAU

1. Co quan gui mau: Phan vién CNM - BVMT

2. Diachi: S6 6 - Lang Ha - Ha Noi

3. S0 lugng miu: 12 mAu nudc

4. Phuong phép 1dy mau: Truc tie€p

5. Phuong phép phan tich:  Ho4 hoc, Quang phé tlf ngoai, cyc phé

6. Ngay gii miu: 16/ 08/2004 Ngay phan tich: 17-23/08/2004

i Chi tiéu (mg/)
TT Mau '
COD | BOD, | NG | INT | As | NO, | NOj
1 TP, 780 | SIS | 45 | -, < | - -
2 TP, 72 20} 09 |. - 17 - -
3 TN,,, 140 |. 65 - 35 | - ) -
4 TN 90 27 - 0.5-4 - - -
5 TNy, = -394 | 76 AR ] -
6 TN, 95 35 ¢/, 40 - - .
7 GN, 163 | 99 | < | - | 18 i i
8 GN, 91 732 i - - 2.5 - -
9 ND, 216" 4/ 100 | - - - | 232 | 219
10 ND, 65 A 10 - - - 5 5.5
11 TL, 250 | 97 - - - 250 | 210
12 TL, 55 15 | - - T 5
i ﬂc‘{hl chit: Két q{aa’ nay chi diing déi véi mdn giri phan tich.

| KléM'EgmH VIEN TRUGNG PHONG THO TRUGNG DON VI

CN. NGUYEN.BUCFOAN Ths.

.

R




GHI CHU

1 - TP, :Nudc thai tir qué trinh san xuét thudc phéng trudce xit 1. :

2 - TP, : Nudc thai tir qué trinh sdn xudt thudc phéng sau khi xir Iy bing quy trinh va
ché€ phdm vi sinh vat PSF va DSF.

3 - TN,,, : Nudc thai tit qué trinh sdn xust thudc né truée xir ly.

4- TNy, : Nudc thai tr qud trinh sdn xuslt thude nd sau khi xir ly bing quy trinh sinh
hoc hiéu khi v ché phdm vi sinh vat TSF va DSF.

- 5- TN, : Nudc thai tir qua trinh san xudt thude nd ¢6 ndng do TNT cao trudc xit 1.

6 - TN,y : Nudc thai tir qué trinh san xuit thude né ¢6 ndng do TNT cao sau khi xi¥ Iy
bing quy trinh sinh hoc ki kh{ v hi€u khi két hop.

7- GN, : Nude thdi t qud trinh sdn xudt thudc goi nd trude xir ly.

8 - GN, : Nudc tai tir qud trinh san xudt thuSc goi nd sau khi xir 1y bing quy tnnh va
ché& phdm vi sinh vat ASF.

9 - ND, : Nuéc thai tix qud trinh nhudm den vii khi trudce xir 1y.

10 -ND, : Nudc thdi tit qud trinh nhudm den vii khi sau xit Iy bing quy trinh sinh hoc
hi€u khi da nghién ctu .

11 - TL, : Nudc thai nhiém nhién liéu tén lira 16ng trude xir 1y . .

12 - TL, : Nuée thai nhiém nhién liéu tén lira 16ng duge xt 1§ bang quy trinh cong nghé
két hgp hod hoc va sinh hoc .



TT KHKT&CNQS CONG HOA XA HOI CHU NGHIA VIET NAM

Phan vién CNM&BVMT : Dac 1ap — Tu do — Hanh phic
Ngay g, thdng 6// ndm 20053,

KET QUA THUNGHIEM SUDUNG CHE PHAM SINH HOC
TRONG DAY CHUYEN XULY NUGC THAI CHUA TNT
TAI Z121 - TCCNQP

Trong thdi gian. tlr thang 9/2002 dén thang 01/2003 cédc thanh vién
nhdnh dé tai KC.04.10 (5) da tién hanh th’ nghiém ddnh gid hi¢u qua st
- dung ch& phdm sinh hoc téng hop _g6m 05 ching (D2, B10,D11,M1,1m)
* trong hé théng xr 1y nudc thai chita TNT thudc khu vuc 3 nha méy
Z121/TCCNQP, két qua thir nghiém dugce trinh bay trong bang 1
Bang 1: K&t qua sir'dung ché phdm sinh hoc téng hop 05 ching

STT | Thoi gian xtt 1y Ham lugng TNT con lai | Hiéu sudt phan huy

' sinh hoc (gid) | trong nuéce thai (mg/l) (%)

1 0 32

2 12 30,6 . 4.4

3 24 24,2 243

4 36 20,5 35,9

5 48 17,15 46,4

6 60 123 61,5

7 72 425 86,7

Ghi chii: - Cong suat x{r Iy 40m?/ ca san xuit
- Ham lugng TNT trong nudc thai dau vao 20-25 mg/l
- Mai trudng thir nghiém trung tinh ( pH=7)

Viéc st dung ché pham sinh hoc di cho phép giam dirge mot phin hod chik,
vat tu dung trong xUr 1y ( bang 2)



Béng 2: Luong hod chat dung cho qua trinh xit 1§ nudc thai chita TNT trong
trudng hgp khéng va ¢6 sit dung ché phdm sinh hoc ( tinh cho 01 m?)

STT Tén hoa chat Khong dung ché C6 dung ché
phdm vi sinh phim vi sinh
1 | Hod chat x{r 1y hod hoc 0,2kg 0,1kg
2 | Hoda chdt hap phu_ 1,5kg 1,0kg
3 | Hoa chit trung hoa 0,5kg 0,4kg
4 | Hod chit sa ling 0,5kg 0,4kg

3. Nhén xét

- Ché€ phim sinh hoc t8ng hop 05 chiing c6 kha nang phan huy co bén
Iuwgng TNT c6 trong nudc thai cha xudng san xudt thudc né AD-1 néu
thoi gian xr 1y dam bao trén 03 ngay
. - Khi st dung ch& phdm sinh hoc trén thi ¢6 kha ning gidm dugc gid thanh
' xuly .

-

XAC,NHAN.CUA NHA MAY
pE TN

CHU NHIEM BE TAI NHANH

o

!
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CN. Té Van Thiép




cenTre Fon

PHIEU KET QUA PHAN TIiCH MAU

BO TU LENH HOA HOC .
TRUNG TAM CONG NGHE XU LY MO TRUCNG

£

Gify phép hoat déng Khoa hgc Cong nghd s6 679 B KHCNAMT
Gify chimg nhan Co s KNCLMT s6 502108-TEC 24/4/2000 Cyc TOBLCL, BOP

£ i l. o i Pf?“
Tru s&: 282 Lac Long Quén
P.Budi - Q. Tay H6 - Ha Noi
Fax:(84).04.7332.773
ff:L-'iL?‘b.
..gj,?’l .......... 1PPT

4

5.
"

' JZE }(&{:’:V’ ‘61 o’

ety

1 Ténmau: Mau nuéc thai
2 Noi gii mau: Nha mdy A31 - Quan ching PKKQ
3 Vitfldy mdu: Hé thOng xit Iy nudc thi day chuyén phuc héi nhién ligu tén Iira
4 Ngay lay méu va phan tich: 09/09/2004
- , Két qua TCVN 5945-1995
1+ TT Théng s6 Don vi M, M, (1oai B)
1 pH i 12 7.9 5:9
2 COD mg/l 425 68 100
3 | Chatrénlolimg | mgl | 215 37 100
4 Chi = mg/l Kphd Kphd |4 0,5
5 Clo du mell | Kphd 05 7| 2
6 Sét téng s6 mg/} 0.8 0,2 7 5
7 “Téng Nitg mgll | 280 20 A 60
8 Téng Phot pho mg/l 2,0 0,7 6
9 Sunfua mg/l 07 | L1 0,5
10 Xianua mg/l Kphd |/ Kphd 0,1
11 Colif MNP/ 77 ) 7L g 10.000
~ Coliform 100miA :
o s
Ghi chil. | ) /
M1: Nude thai trude ki i 1y
M1: Nudc thai sau khi xgly
Kphd: Khéng phat hién dugc
(Két qua nay chi c6 gia tri tai thoi diém 14y miu)
Nhgn xét: Nudc sau xir 1y dat tiéu chudn TCVN 5945 - 1995
KIEM DINH VIEN TRUGNG PHONG THU TRUGNG DON V|
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KET QUA PHAN LOAI CHUNG VI KHUAN

PON VIGUIMAU:  Phong cong nghé sinh hoc
TRUNG TAM NHIET BGI VIET-NGA
MAU: Ching vi khufn : ky hiéu : V6.1, V6.2, X1, X2
PON VI PHAN TiCH: BAO TANG GIONG CHUAN VI SINH VAT
TRUNG TAM CONG NGHE SINH HOC
DAI HOC QUOC GIA HA NOI

1. Hinh thai t& bao

- Chung V6.1: t€ bao cong hinh vanh khuyén, cé bao tit

- Chung V6.2: 1€ bio hinh que ngén, ding riéng r&, khéng ¢ bio tir
- Ching X1: & bao hinh que ngan, ding riéng ré, khang ¢6 bao tir
- Ching X2: t€ bao hinh que ngin, ding riéng r&, khéng c6 bao tix

2. Cic hoat tinh sinh 1¥, sinh hoa

Ki Péng hod | Thiy | Thuy |Lén Phan Sinh | Sinh | Khi | Phan

hiéu cdc ngudn | phdn | phidn | men gidi tinh | lipaza | axit | ndng | ung
ching | nito ure gelatin | glucoze | bt di catalaza

NH,' | NOy dong

Yeo.l + + + - - + (yéu) + - - +
V6.2 | + + |+ - - - + ++ + +
X1 - - - - + - + - + -
X2 - - - - - - - ++ + +

Ghichi: + Duongtinh: ++ Duong tinh(rdt manh): - Amtinh

3. Kha nang dong hoa cic ngudn cacbon

STT Nguén cacbon Chiing vi khuén

' V6.1 V6.2 X1 X2
1 Gluco : + + + +
2 L-Sorboza - - - -
3 D-Riboza - - - -
4 D-Xyloza +/- - - -
5 L-Arabinoza - - - -
6 L-Rhamnoza - - - -
7 Trehaloza - - + -
8 Lactoza - - - -
9 Mannitol - - + -
10 Sucroza ‘ - - + -




11 | Sorbitol - - - -
12 ] Melebioza - - + -
13 | Cellobioza - - + -
14 | Melezitoza - - - -
15 Cadaverin - - - -
16 | Alanin - + + -
17 | Hexandecan - + - -
18 | Maltoza +/- - + .
19 | Raffinoza - + -
20 | D-galactoza +/- - + -
21 [ Myo-inositol +/- - - -
22 | Starch - - - -
23 Glycerol - - + +
24 | D-gluconat - + + +
25 | Galactitol - - - -
26 [ Histidin - - 4 +
27 | Arginin + + + -
28 | Sacilin + - - -
29 | Fructoza - + + -
30 | Inulin + - + -

Ghichii: + Duongtinh; +/- Mocysu; - Amtinh

4. Két luan:

Chang V6.1: Bacillus sp.

Ching V6.2: Brevibacterium sp.

Chung X1: Acranobacterium sp.

Ching X2: Gardnerella sp.

Dua theo khod phan loai ciua Bergey 1986

Ha Noi, ngay 25 thdng 10 nam 2004

Cédn bé phan tich

Ths Nguyén Thi Hodi Ha
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MOT SO CHUNG VSV DA PHAN LAP
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NUGC THAI CHUA TNT TRUGC (A) VA SAU XULY (B)



HE THONG XU LY NUGC THAI DANG MODUL

QUY MO PHONG THI NGHIEM, CONG SUAT 30L/NGAY

Sy
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CUC QUAN KHf CONG HOA XA HOI CHU NGHIA VIET NAM
KHO K650 Poc 1ap - Tu do - Hanh phic
m ;{nszN.'T 0.4.!'0!.!.0.'......l..toﬁ....l.‘.l.l..“lll

BIEN BAN NGHIEM THU HOP PONG

XAY DUNG HE THONG XULY NUSC THAI CHUA DAU MO
( trién khai thyc hi¢n dé tal csp nha nu6e KC.04.10. )

Cong trinh: hé thdng xit 1y nude thai chita ddu md kho k680 - Cuc Quan khi
1. Can ci vioquyét dinh s8 792/KH ngdy 3/12/2003 ciia Cuc truéng Cyc Quan khi
phe duyét thiét k&, dy todn He théng xit If nuée thii chifa ddu ma tai K680
2. cin cif vio Hop déng s6 829/HDKT ngdy 18/12/2003 giita kho K680 va Phan vien
CNM&BVMT/TTKHKTCNQS
Hom nay ngdy 18 thdng 6 nam 2004 tai Kho K680 ching toi gbm:
PAI DIEN BEN A KHO K680 CUC- QK
i. NguyénDuy Quang Thuong t4 Phé chi kho
2. Pham Huy Huyén  Trung ti: Trudmg ban KH
3. Nguyén Viét Phuong Thi€u t4 Trudng ban KT
4. Nguyén Xuan Tién Thidutd Xudng trirmg
5. Nguyén Kim Thuy  Trung 1 Trudng ban tai chinh
DAI DIEN BEN B: PHAN VIEN CNM VA BVMT
1.Pham Son Duong = Daitd Phén vién truong
2. Phan Nguyén Khioh Thugngtd  Tnimg ban k& hoach

3.18Thibte Thugngtd  Trudng phong sinh hoe
PAI DIEN CUC QUAN KHi ‘
1. L& trinh Tudng Dai t& Trudng ban KHCNMT

2. Nguyén Hii Himg Thiéu t4 Trg 1y tai chinh

D3 ti€n banh nghi¢m thu hop déng xay dung hé théng nudc thai chia ddu m& ta
K680 véi nhitng noi dung sau:

LKHOI LUGNG CAC CONG VIRC BEN B DA THUC HIEN:
1.Phin x4y dyng co ban:
- 02 bé gom, vt ving ddu:
03 b xir 1y sinh hoc hi€u khi
01 b ling, 01 bé cheta mrée sit dung lai
- 01 béloc co hoc
be d& thiét bi, ling nén khu xirly
2. Dachétao, muasémvilipdﬂcécthlétbl
- -mﬁythdxkhZHP«ZZOV:Ol céi
He thong phan phéi khi: 03 hé théng
M4y bom chiu MT Italia 4m*/h: 02 céi
He théng van, khiod, dutmg dién
Tit diéu khién tram xir 1y
3.Huin luyén cho cin b0 , nhan vien K680 van hanh sir dyng thanh thao he théag xir 1y



L CHAT LU'GNG THIET BI VA CAC HANG MUC CONG TRINH
- He théng bé, céc thi€t bi duge xay dimg, ché tao va 13p dat dim
blo c4c thong s6 k§ thuas duge phe duyst va hoat dong 16t
' MLKET LUAN VA KIEN NGHI
1. He thong xi 1y nuéc thai chita ddu md tai kho K680 dugc xay dung dim
bho ady di céc yeu cdu k§ thust dé ra
2. He théng di hoat dong tot, chét lugng nudc sau xit 1y dat céc chi tieu theo
TCVN 5945-1995( Do trung tam CNXT.MT -BTL ho4 hoc phén tich)
3. Trong qu4 trinh thi cong cin o vao thyc t€ ¢ mot s6 thay déi cho phit hop
gﬁdggcnbenAdGngy , 44 nghi ben B gii trinh chi tiét kinh phf trong thanh 1§
gp dong
4. Théng nhAt nghiém thu dia he théng xit 1§ nude thii chita ddu ma vio sit
dung v 48 nghj hai ben thanh 1§ hgp ddong.




TONG CUC HAU CAN CONG HOA XA HOI CHU NGHIA VIET NAM
| C'OI\EG [Y 22, . DPoclip — Ty do — Hanh phiic
S6h54 [BBNT T e

BIEN BAN NGHIEM THU BAN GIAO CONG TRINH

( Trién khai thyc hién dé tai cap nha nuéc KC 04.10. )

Cong trinh: Tram x{ 1§ nudc thai ché bien thuc pham X22, TCHC

Cin ¢t vio Hop déng s6 15/HD ngay 18 thdng 12 nam 2003 gifta
X22 = TCHC va Phan vién CNM&BVMT/ TTIKHKT&CNQS
* Hom nay ngdy 20 thing 7 rim 2004 tai X22, TCHC chiing t6i gém:

DAIDIEN BEN A: X22- TONG CUC ITAU CAN
Ong:  Nguyén Chién Théng

" Cap bic: Thuong 4 -

- Chiic vi: Phé gidm d6c Cong ty

BAL DIEN BEN B: PHAN VIEN CNM&BVMT/ TTKHKT&CNQS
Oug: P4 Ngoc Khue
Ciip bide: Dai
Chdc vu: Phé Phan vién trudng
" . D ti¢n hanh nghiém thu, ban giao hé théng x{ Iy nude thai ché bicn
thire pharn Phan vien CNM&BVMT xay dung tair X22, TCHC vdi nhitng noi

dunyg sau:

1. KHOI LUONG CAC CONG VIEC BEN B DA THUC HIEN
I Phin x4y dung co ban:
- 01 bé gom nudc thai
01 bé x{r 1y sinh hoc ky khi
01 bd xtr Iy sinh hoc hiéu khi va loc cg hoc
I thong ho ga, dudng din mede thdi v ling nén khu xi 1y
i chd tao, mua siim va 1ap dit cie thict bi
Ny théi khi 0,7500- 220V: 01 cii
H¢ thdng phan phdi khi : 01 hé théng
My bom chiv moi tudng 4m’/h : 01 céi
He thong van, khod, dudng dicn,
T dicu khién tram xt 1y -
. Mudn luyén cho Cin b6 va Nhin vien ctta X{ nghiép ¢h& bicn thyc phim
Cong ty 22 van hanh str dung thanh thao h¢ théng x{r 1y

T T T T NI T S
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1. CHAT LUOGNG TIHET BT VA CAC ITIANG MUC CONG TRINH:

- He théng b, cdc thift bi duge xay dung, ché tao va lap dit ddm bio cic

thong s6 k§ thugt d¢ ra vachoat dong (6L :

I KET LUAN VA KIEN NGHT .

1. H¢ theng xi 1y nude thdi Che' bign TP tai X 22, TCHC duoe xiy dung
dam bio ddy db cdce yéu ciu k§ thuat a8 ra.

2. HE théng da hoat dong 16, Chat lugng nude sau xU 1§ dat ¢dce chi ticu theo

TCVN 5945-1995. _

3. 'Thong nhat nghiém thu dua hé héng xir 1y nude thai vio sit dung viv dé
nghi hai bén thanh 1y Hop déng.

PAI DIEN BEN A DAI DIEN BEN B
“ Q.H_{i (_')!.-E';\-‘ };‘;E)'C
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KIT BAC xj¢ dinh vi khuip 2ay binh than

Bacillus anthraeis VCM-00]12

Hinh 1. BacKit xdc dinh vi khudn B. anthracis gy bénh than

Hinh 2. B¢ KIT chdn dodn phdn nt vi khudn dich hach Yersinia pestis



VIEN KHOA HOC CONG HOA XA HOI CHU NGHIA VIET NAM
VA CONG NGHE VIET NAM Poclap - Tudo - Hanh phiic

NND-09
SO"ZZS/CNSH-QD Hd n_di, ngdy 7 I‘hdng 9 ndm2004

QUYET PINH CUA VIEN TRUONG
VIEN CONG NGHE SINH HOC
vé viéc thanh lap hoi dong nghiém thu ¢ip co s& dé tai nhanh

VIEN TRUONG VIEN CONG NGHE SINH HOC

Cin ci vao Quyét dinh s¢ 21/KHCNQG - QD ngay 15 thang 06 nim
1993 cha Gidm déc Trung tam Khoa hoc Tu nhién va Céng nghé Quéc gia
(nay 12 Chu tich Vién Khoa hoc va Cong nghé Viét Nam) quy dinh vé nhiém
vu, quyén han va t& chitc bd mdy. clia Vién Cong nghé Sinh hoc.

Xét dé nghi ctia Truong phong Quan 1y téng hop.

QUYET PINH

Diéu 1: Thanh lap hoi déng nghiém thu cép co s& dé tai nhanh " Nghién ciru
ché tao kir phdt hién nhanh, chinh xdc cdc vi sinh vdt déc hai gdy 6
nhiém méi triuong khéng khi va nucc"thude dé tai KC04-10, gdm ¢6
cdc déng chi:

PGS.TS. Lé Tran Binh Vién CNSH  Chu tich hot dong

TS. Phan Van Chi Viégn CNSH  Phan bién 1

PGS.TS. Lé Huy Chinh DH Y HN Phan bién 2

TS. Nguvén Van Cudng  Viéen CNSH Uy vién, thu ky

GS.TSKH. bdi Duy Ban  Vién CNSH Uy vién

PGS.TS. Lai Thuy Hién  Viéen CNSH Uy vién

PGS.TS.Nguvén Vin Mui DHKHTN Uy vién

N OV U W

Piéu 2: Hoi déng tu gidi the khi ket thuc.

Pieu 3: Cic ddng chi ¢6 tén trén chiu trach nhiém thi hinh quvét dinh nay

Noi gii:
- Nhu diéu 3
- L
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CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tu do — hanh phiic

BIEN BAN NGHIEM THU DE TAI NHANH

1. Tén dé rai: Nghién citu ché tao KIT phat hién nhanh. chinh xdc cdc vi sinh vat doc

hai gay 6 nhiém khong khi va nudc.
Chii nhiém dé tai nhanh: PGS. TS. Nguvén Thi Ngoc Dac
Co quan chi tri d€ tai nhdnh: Vién Cong nghé sinh hoc

2. Quyét dinh thanh ldp hoi déng cdp co so

Qb S6 228/CNSH-QD. ngay 9 thing S nam 2004.

3. Ngay hop Hoi dong: 13/9/2004

Dia diém: Vién Cong nghé sinh hoc

4, S¢' thanh vién ctia Hoi dong theo quyét dinh: 07

- S8 thanh vién ¢é mit: 07
- S6 thanh vién ving mat: 0

5. Pai dién co quan chit tri dé rai nhdnh: PGS.TS. Lé Tran Binh, Vién frufmg
6. Ngudi trinh bay bdo cdo: PGS.TS. Ngo Dinh Quang Binh
7. Nhdn xét ddnh gid ciia cdc thanh vién trong Hoi dong

Phan bién 1: TS. Phan Vin Chi, Vién CNSH. Dé tai da hoan thanh t6t cdc muc tiéu dé
ra. Tuy nhién bdo cdo tdng hop viét chua t6t. con nhiéu 16i cin phai sira d€ hoan
chinh. D& nghi ddnh gi4 loai xuit sic. (c6 ban nhan xét kém theo)

Phan bién 2: PGS.TS. Lé Huy Chinh. PH Y Ha N¢i. Nhin chung dé taj da thu duge
cic két qua dép ing muc tiéu dé ra. Tuy nhién cdc két qua trén néu dugc mét co quan
tin cay x4c nhan sé t6t hon. Ban bdo cdo cdn phai dugc hoan thién vé hinh thic. (cé
ban nhan xét k&m theo) '

PGS.TS. Nguyén Vin Mii. Céc ching vi sinh vit dd chon dé€ nghién ctu 14 rat cdn
thiét trong thuc tién. Phuong phdp nghién ciu (PCR) chinh xdc nén két qua tin cay.
Két qua cla dé tai cd nhi€u khd nang dng dung thuc €. Dé tai d hoan thanh t6t cic
muc tiéu dé ra, dac biét vé dio tao. Tuy nhién d€ nang cao do tin cay, cic phép thir
phai c6 d6i chimg duong.

GS.TSKH D4i Duy Ban. Muc tiéu cha dé tai rd ring, ché tao 5 KIT chin dodn vi sinh
vt doc hai. Céc cén bo tham gia c6 trinh d¢ chuyén mon t6t nén két qua tin cdy. Cic
tdc gid nén cd so sianh phuong phdp PCR véi cic phuong phdp khdc vi du phuong
phip mién dic dé khing dinh tinh wu viét clia phuong phdp da chon. Cho biét thém
thong tin vé tinh hinh nghién ciu ché tao cdc KIT nay wén the gidi.

TS. Nguyén Vin Cudng. D& tai da hoan thanh t6t cdc muc tiéu dé ra. Mot 56 nodi dung
nhu dao tao. s6 cong trinh cong bé vuot chi tiéu dig ky. Tuy ohién cic thong 6 cla
bo KIT chua duge thdng nhit va xdc dinh rd rang nhu: thai gian xdc dinh, do dac
hiéu. do chinh xdc. Dé xdc dinh tinh dic hiéu cin tang s6 lugng cdc ching thi
nghiém. Nén tao mau gia dé kiém dinh tinh chinh x4c cia phuong phdp. Néu so sanh
dugc voi moét phuong phdp khéc thi tét.

PGS.TS. Lai Thuv Hién. D¢ tai da hoan thanh 16t ndi dung nghién ciiu dé ra. mot s&
noi dung con vuot k& hoach. Tuy nhién phwong phép xdc dinh vi sinh vat trong khong
khi chua 16. Cic tac gia c6 thé cho biét gid thanh phép thir 12 bao nhigu ?

4



PGS.TS. Lé Trdn Binh. Séng tao cua dé tii 1 da chon dugc phuong phdp nghién ciru
an toan (ADN) dé nghién ciu trén nhiing d6i twong VSV rit nguy hiém. Da phét trién
phuong phdp dé nhan biét cdc VSV trén 1 khong khi va nudc: ché tao bg loc VSV tir
nudc va khong khi va t6i uu phan dng PCR d€ nhan biét cac VSV trén. Dé nghi chi
nhiém dé tai viét lai bdo cdo theo miu clia Bo KH&CN. Cic két qua nghién cltu nén
t6ng hop lai va theo quy dinh thong nhat. Néu rd ngudn géc cdc chung da st dung.

8. Cic thanh vién trong dé€ 1ai da tra 131 thoa ddng cdc cau hoi dit ra
9. K&t qua bd phi€u ddnh gid

- Dat: 07
- Khéng dat: 0
(C6 phi€u kém theo)

10. K&t luan cua Hoi déng
10.1. Dé tai di hodn thanh t6t cdc muc tiéu dé ra cu thé:

Pa thu thap dugc 3 chiing vi sinh vat doc hai (tu phan 14p hoac 14y tir Vién Vé sinh
dich t& Ha Noi)

Da thi€t k€, tdng hop cdc mbi va 16 wu duge phan tng PCR d€ nhén 5 ching vi sinh
vat déc hai.

D43 tao dugce cde bo KIT gdm: i) bo phan loc VSV tir khong khi va nudc ii) phan Gng
PCR dé phét hién O VSV doc hai: Bacillus anthracis, Yersinia pestis, Salmonella
paratyphis, Vibrio cholera vaf Shigella

Céc chi tiéu vé dao tao va cong trinh cong bg dé tai da hoadn thianh virot miic dé ra

10 2. Gop ¥ va dé nghi

Dé nghi viét lai bdo cdo theo mau cia Bo KH&CN Téng hop lai c4c két qua nghién
ciu ctia timg ndi dung.

Lam rd ngudn géc cdc ching VSV chuin d3 sit dung

Nén théng nhét cic thong s6 cua ting bd KIT: 'd6 nhay, thdi gian xédc dinh, mitc do
dic hiéu, d6i chiing duong, am trong timg bo KIT. Nén bé sung vao phdn phu luc quy
trinh st dung KIT.

Néu tim dugc mot co quan ¢é trach phiém xdc nban thi 6t

Ha Ngi, ngay 13 thdng 9 ndm 2004

Thu ky hoi dong
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Anh 1. San pham déng bd cua DE tai
. 1.Thiét bi phat hién tac nhan sinh hoc
2.Hép thudc thir ding cho may ACP

i -

Anh 2. Thiét bi phat hién tac nhan Anh 3. Thiét bi phat hién tac nhan
sinh hoc nhin tir phia trudc sinh hoc nhin tir phia sau



Anh 4. Cau tao cua thiét bi phat hién tac nhan sinh hee nhin tu phia trude

Anh 5. Bo kh&i ngudn cla thist bj



HEP THIEC THU

Tt Lot

Anh 7. Hop thudc thir diing cho may ACP trang thai khai trién



CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap - Tu do - Hanh phiic

---------------------------------

-

KIEM DINH KET QUA XAY DUNG MO HINH THU NGHIEM BAT HOAT VI SINH
POC HAI TRONG MOI TRUGNG PAT, NUGC, KHONG KHI, THUC PHAM
THUOC DB TAI (KC 04-10-10) |

-----------------------------------------------------------------

Ha ngi, ngay 25 thdang 8 nam 2004

Co quan kiém nghiém : Bo mén vi sinh vdt- Hoc Vién Quédn y
Dia diém kiém dinh: Khoa vi sinh vdi-Vién Vé sinh phong dich Qudn doi
Thoi gian kiém dinh: 1/08/2004 — 20108/2004

1. Céac yéu té can thiét phuc vu nghién ciu dé tai:

- Heé thong phong thi nghiém an toan mitc d6 II va trang thiét bi du ddp ung yéu cau
cho nghién ctru dé ti. '

- Mot s6 phong xét nghiém da duge stra chita nhd phuc vu cho muc dich nghién ciru
khir tring cdc mam bénh nguy hiém. Mot s& phuong tién [Am viéc nhw: xay dung
budng sinh hoc, may tao khi dung, phuong tién thu thap mau dé dénh gid hiéu qua
khtt tring khéng khi, dat d& duge cai tién d€ ning cao chét lugng cia thit nghiém.

- Dot ngil cdn bd ¢é trinh d6 chuyén mon, kinh nghiém trong phong chdng cic vu
dich t6i nguy hiém ( dich hach, ta, than, thuong han, mang ndo cdu...), du kha
nang thuc hién nodi dung nghién ciu cua dé tai.

2. Cic ching vi sinh vat gay bénh
Khoa Vi sinh vat Vién Vé sinh phong dich hién dang luu git cdc chung dudi dang
dong kho dé€ thuc hién néi dung ciia dé tai. Cu thé nhu sau ;

- 3 ching dich hach do Vién Pasteur Tay nguyén cung c4p phén lap tlf nam 1939 va

1998 c6 ddy du cac dic tinh sinh hoc

\.\'.‘\
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- 3 Chung tryc khudn than : 01 phan lap ti Dién bién, 02 ching do Hoc vién Quap
y cung cp trong d6 01 ching ¢6 doc luc. Ca 3 ching déu c6 dong kho dusi dang
bdo tir ( spore)

- 035 ching Salmonella typhi dugc phén ldp tir cdc khu vuc An giang, Hoa binh,
Dién bién

- 9 Chilng phéy khuén ta phén l4p tir cong déng dan cu khu vuc Thanh phé HS Chi
Minh tif nam 1990.

S8 lugng va céc dang sinh hoc cla chung vi sinh vat nhu trén phid hop véi noi

dung nghién citu, thuc hién dé tai.

3. Phuong phép thu nghiém :

1. Phuong phép thit nghiém cdc quy trinh diét khudn ( bdng hod chat, bing nhiét )
thuc hién theo thudng quy kiém dinh cdc chdt cé tdic dung diét khuédn (
bacteriocide ) ho#c tic ché vi khudn hién dang 4p dung tai cdc phdng thi nghiém.

2. Trong nghién citu nay, tdc gia di xay ding 4 md hinh thit nghiém khi tring, tdy
ué€ moi trudng dit, nudc, khong khi, thuc phdm trong diéu kién dé phdng méi
trudng sinh thdi bi 6 nhiém véi thi€t bi tao khi dung vi khudn trong budng sinh
hoc 12 ho2n toan hgp ly. Cdc thi nghiém gay 6 nhiém moéi trudng bing ching vi
sinh vat khéng duge phép thu thuc dia ma chi ¢ thé thuc hién trong budng sinh

hoc.

4. Két qua mé hinh th& nghiém khi tring tdy ué vi sinh vat déc hai

Trong cdc quy trinh khir tring, tdy ué€ vi khudn doc hai thi bao gi& ngudi ta ciing
ding ndng d¢ diét khudn déi véi tdc nhan cd sitc bén vitng, khdng hod chit manh nhat.
Vi vay, dé kiém tra két qua cua dé tai chi thir ngdu nhién bing hod chdt véi cdc mam
bénh T4, Thuong han va tap trung nhiéu hon d6i véi truc khudn than, B.anthracis, dang
hoat dong va dang bao tr vi vi khudn ndy c6 khé nang t6n tai lau nhat ngoai moi trudng

- va ciing kho diét hon ca.

(%



Thir nghiem d& kiém dinh dugc tién hanh véi phuong phép, vat liéu, quy trinh
dung nhu dé tai dd tién hanh. K&t qua ki€m tra phil hop véi s6 liéu bdo cdo cla dé tai (

Xem phén phu luc )

Két ludn:

Tac gid da xay dung mo hinh thi nghiém bét hoat vi sinh vat déc hai gdy 6 nhiém
thue nghiém trong budng sinh hoc 1am co s& trién khai cdc nghién ctu gn gié’ng diéu
kién thuc dia ( do khong dugc phép va khong thé trién khai nghién ctru thuc dia véi mam
bénh ). Cdc s§ li€u nghién ciu ddm bdo tinh khich quan va 14 co s& khoa hoc cho xay

dung cédc qui trinh khi tring, tdy u€ mdm bénh doc hai phi hgp véi diéu kién khd ning
VA trang thiét bi hién c6 trong Quan doi hién nay.

Kiém dinh ngiu nhién mot s6 miu va quy trinh cho thdy vdi cdc ndng do hod
ch4t, nhiét do, thdi gian, da thlr déu ¢6 téc dung diét mam bénh, k&t qua phit hop véi
s6 liéu cua @€ tai.

Ha noi, ngay 25 thdng 8 ndm 2004
THU TRUONG HVQY BO MON VI SINH VAT- HVQY

DAL Hooif Mgoc For” 3t
Chs wic D, BM Vs W Ry
KT CHANH VAN PEANG

PGS, TS. Hoang Ngoc-Hién
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PHU LUC KET QUA KIEM DINH :
" BANG 1. KET QUA KIEM TRA KHUTRUNG, TAY UE BANG PHUCONG PHAP SU'DUNG CAC CHAT HOA HOC

Tac nhin vi sinh vit

Maéi truong

Ho# chat kﬁir

Néng do hoa

Nong do vi

Thaot

S6 vi khuin con

ding dudng

khir tring tring chit khudn th& | gian khit | séng ( CFU )/10g
(CFU/ ml) triing

13115), khudn Aiz'l, V. Chlor hoat tinh 0,5 mg/f lit L x10° 30 phdt | -
cholerae Nudc
Vi khuin thuang han Nude Chlor hoat tinh 1,25 mg/ 1t Ix10° 60 phit | e
(Salmonclla) Chlor hoat tinh - 0,5 mg/ lit 1x10° | 30phdt | e
Bio wr than ( B Dat Formaldehyde | 4% (50 lit/ m?) 10% 12 gid | 1-3 CFU ( &do sau
#llllll'iicis spores) ' 20cm)
'iiﬁti ur than va than thé | Khong khi Formaldehyde 0,72g/ m® 10° 120 phiit | —-mmmrmememeeees

Ghi cha :

P

-------- : Khong ¢6 vi khufin song s6t trong 10g ( hodc 10ml ) chat thiy
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L} ty
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BANG 2. MOT SO KET QUA THU'NGHIEM BANG PHUONG PHAP BAT HOAT NHIET VI SINH VAT BOC HAL

Tdc nhan vi sinh vit ‘Mai trudmg khir Nhiét 4o . Nong d¢ vi Thoi gian khir | S6 vi khuan con
| triing khuin (CFU/ m}) trang song ( CFU )/10g
Phéy khufin ta Nude 100°C 10° R O T —
(V. cholerac)
Vi khudn thuong han Nudc 100°C 107 - 5phldt | | -emememeeeeeeemee
(Saimonclla) |
Thue phim 100°C 108 20-25 phit | Trong 3 ldn thir c6 1

Bao tir than ( B. anthracis
spores) vi than (hé dinh

dudng

lin cOn
2,3.10%/10m! thuc
phdm

Ghi chi :

-------- : Khong ¢6 vi khudin s6ng s6t trong 10g ( hodc 10ml ) chal thiy




VIEN VEE SINH PHONG DICH QUAN DOl CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA VISINH boc lap - Tu do - Hanh phic

ok s s o o oo o oK ok ok ok oo s of o fe s s e o ok o ke o

KET QUA PANH GIA KHA NANG LOC VI TRUNG
CUA CAC LOAI KHAU TRANG

A Mdu nghién citu:
MAu kh4u trang: 05 loai (01 loai khéu trang g4p ky hl(,u M1 va 04 loai khau trang dinh hinh M 403; M405;
M407; M409)

I/ Trang bi sit dung trong nghién citu:

Hotte vé tring loai kich ¢& Im?

May phun khi dung, tao dung dich dang suong kich ¢& hat 10 micron

M4y hit chén khong loai Slit/ phit va 100 lit/phit

He théng 18y méu vé tring (Phuong phdp 2 binh), xir Iy tiét turing béng autoclave vdi nhiét d6 121°C/ 20-30 phut.
H¢ théng do luu (6c khi v&i-hé théng van diéu chinh.

Gid ¢6 dinh cdc loai méu do

111/ Hod chdt moi truong :

- Dung dich formaline 36%

- Thach dinh dudng, thach méu

- Nuéc muéi sinh 1y 0,85% tiét tring

- Canh thang dinh dudng.

- Chung vi khuén st dung trong nghién ciru: Stdphyloc,c,oc,ux aureus, vi khuan Gram ( +), hinh cdy, kich ¢& 1 um



. 1V/ Phuong phdp tién hanh:

Phuong phap ddnh gid d6 vé6 khudn cla hé théng khong khi trong hotte va h¢ théng tdy miu khi c6 mau thir va
khong c¢6 miu do & 2 t6c do hit khdc.nhau. Hé théng hotte dugce tiét tring biang dung dich xéng formaline
36%, s6 lugng 10-12 g/ m*
+ Loai vat liéu loc hit & luu lugng 2,5 lit/phiit trong thai gian 10 phiit
+ Loai kh4u trang, bin mat na: hit & luu lugng 30 1t/ phit trong thdi gian 10 phit
Phuong phdp xdc dinh néng dé tu ciu rong !m? khong khi:
‘Mdy phun khi dung chia Sml ( 4 Maclaland) canh khudn, phun vao hotie trong thoi gian 10 phit..Sau khi -
phun xong dit dia thach 4 g6c va diém giita cla hotte, méi vi tri 2 dia, thoi gian ddt 15 phit, i cdc dia thach
& nhiét 46 37°C/ 24 gid, tinh s6 khuén Jac trung binh wén 2 dia theo vi tri, 1 d6 tinh $6 lugng vi khuan trong
1m? khong khi theo phuong phép cba tdc gid Rober Koch.
Phuong phép 14y miu khong khi va ddnh gid k&l qua 0 cha cdc méu do:
Khong khi ur bubng sinh hoc hiit qua hé théng gid d& kep khdu trang duge thu hdi vao 2 binh nude mudi vo
tring duge ndi lién ti€p v6i nhaw, Sau khi hdt xong 14y 0,1 m! nude mudt & mbi binh cdy vao méi trudng
thach dinh dudng, kich c& dudng kinh dia thach 9 cm, U dia thach & 377 C/ 24-48 gidy. Bém s6 khudn lac ¢6
trén dia. Xédc dinh cdc dang khuan lac c6 trén dia thach. Mbi dang khudn lac cho 3 khudn lac, ting sinh trén
moi trudng thach dinh dudng sau 24 ;:,ifT bét khudn lac xdc dinh lai tu cdu ving wén thanh dinh danh vi
khudn ID 32 STAPH, doc két qua trén may mini API, n€u k&t qua trd 1o khong phai S.aurcus, thi cdc dang
khudn lac ndy bi loai bd khong tinh, déng thdi kiém tra lai d¢ vo khuén clia hotle.

Chii §: Hé thong hiit khong khi ddm bdo tuyét déi vé triing



V. KET QUA 'THU NGHIRM:

’ Bang 1: KET QUA THU DANH GIA KHI KHONG €O KHAU TRANG

~T6c do hiit: 30 1it KK / phit
“Ching vi khudn thit: Tu cdu vang, kich ¢& 1pm. ;
“Thoi gian hit: 10 phit. Lugng khong khi hiit qua : 300 Iit

NONG PO VI KET QUA THU NGHIEM

$IT | SOMLPHUN |~ KHUAN L L GHI CHU
KHi DUNG TRONG Box | Binhldy mius6 1 | Binh ldy miusd 2 | Tong s6 vi khudn
SINH HOC (CFU/ ml) ( CFU/ ml) (qua mang
: ( CFU/ 300 iy
1 05 4,5 x 10% 1,1 5x 107 00 1,15 x 10'° Thir khong

' c6 hé thong

mang loc
2 05 4,5 x 10" 00 00 00 Thir qua hé

théng mang
loc 0,45 um

Ké1 qud bang trén cho thédy:

“Thir nghiém khong cd h¢ théng gidy loc néng do tu cdu (S.aureus) 1a 1,25 x 10* CFU/ 25 it khéng khi. Trong khi d6 thir
.qua mang loc cua hang Satorius ( Pic) ¢é kich thude 0,45 um khong ¢6 vi khuan nio ¢é thé lot qua, diéu nay ching
minh ring Hé thdng khir tring tir budng sinh hoc dén hé th6ng phun vi khuan, binh thu thap miu ddm bdo su théng sudt,

trong hé théng




BANG 2: KET QUA THU PANH GIA SAN PHAM KHAU TRANG
'6¢ d¢ hit: 30 lit KK / phuit
Chling vi khuén thir: Tu cdu vang, kich ¢ Lpm.
Thai gian hiat: 10 phdt. Lugng khéng khi hit qua : 300 lit

KET QUA TIIU NGHIEM
T | TRENLOAI| $0 MAU | NONGPO VI | SO ML VI o e,
KIIKU THU I(HUKN KIIUKN Bl_l]h I:ly qull}l lay l(‘)ng s& vi khuan GHI cHO
TRANG TRONG BOX | PHUNVAQ | mdus6l | mduso2 qua mang
f SINH HOC | BUONG SINH | (CFU/ml) | (CFU/ml)} (CFU/300 Iit
HOC khong khi)
1 M403 03 4,5 x 10° 05 00 00 00 dat
2 M405 03 4,5 x 10° 05 00 00 00 dat
3 | M407 03 4,5 x 10° ' 05 00 00 ‘ 00 dat
4 M409 Mau | 4,5 x 10° 05 119 00 [,19 x10° Khéng dat
Maiu 2 4,5 x 10° 05 159 00 1,59 x 10° Khéng dat
Maiu 3 4,5 x 10° 05 161 00 1,61 x 10° Khong dat
5 M1 03 4,5 x 10° 05 00 00 00 dat

Nhdn xét: Mau M 403, M 405 ; M407 va mang gap giit dugc vi khuan cé kich thude Inm vdi (6e do hat 30 1t/

phit vai thoi gian 10 phit.
A7) .
&



- Miu M 409 khong dat tiéu chudn lugng vi khuan qua mang giao dong tir 1,19 x 10° — 1,6 x 10° vi khuan sau 10
phit, lvu t6¢ 300 lit/ 10 phut.

Ngay 9 thdang 09 ndm 2004

VIEN TRUONG VIEN VSPDQD CHU NHIEEM KHOA VSV
(Y

1 PG YEN XUATCTTATH . TS. POAN TRONG TUYEN



“VIEN HOA HOC - VAT LIEU CONG HOA XA HOI CHU NGHIA VIET NAM

PHAN VIEN PHONG CHONG VOKHINBC ~~ Doclap-Tudo - Hanh phic :
'F-. S6/fQ.E/KD—NBC Ngd_\rogﬁhcingj i 2004

: ~ pHIKU KET QUA KIEM DINH'

- ‘~.
Don vi giti mau: Dé tai KC. 04.10.12 y N\
Pon vi kiém tra: Phong khi tai - Phan vién Phong chong vii khi NBC / :
Tén miu: Khéu trang loc vi sinh vat
S6 miu: 04 loai mﬁu (03 loai Viét Nam san xuat, 01 loai cia My), moi
loal 03 mau
Yéu cdu kiém tra: Xac dinh mot s6 chi tiéu k¥ thuat
KET QUA KIEM TRA
? e Khau trang Viét Nam| Khéu ‘
sir Chmteuky o Don. ! trang | Ghicha |
U LN M401 | Md03 | N-95(M§) | |
1 | Khéi luong gam | 18-19 11-12 | 89 10-11 Phuong phédp can
- Do giam tru‘bng
2 % | <70 <80 | £5,2 <6,2 TCVN 3154:1979
nhin
» | 3 |Siccanhohdp | Pa '|7075} 60-65 | 60-65 | 30-40 | GOST 12.4.005-85
Hiéu sudt loc
. 4 . % 295 | 295 295 295 GOST 20810-75
suong dau :
NGUOI KIEM TRA TRUGNG PHONG KTDP
Trung uy KS. Nguyén Hai Triéu Thuong ta ThS. Thin Thanh Cong

' PHAN VIEN TRUGNG
QCCL&LL%—g/

Da\tﬁ TS Lu‘u Tam Bat

* - K&t qua chi cé gid tri cho méu thir nghiém



VIEN HOA HOC - VAT LIEU . CONG HOA XA HOI CHU \IGHIA VIET \IAM

HAN VIEN PHONG CHONG VOKHINBC '~ Doclap - Tudo - Hanh phic
S6 144 F7/KD-NBC NgayZTthing I nam 2004
. PHIEU KET QUA KIEM PINH'

Don vi giri miu: Dé tai KC. 04.10.12
Pon vi kiém tra: Phong khi tai - Phan vién Phong chdng vii khi NBC /?\
Tén méu: B4dn mit na loc vi smh vit

S6 mau: 03 5 . ,1:'—-‘:_, \
Yé}l cdu kiém Era: Xdc dinh mot s6 chi tiéu ky thuat “\_\qu;;
KET QUA KIEM TRA
o oen b . Don i e b
STT |  Chitiéu ky thuit vi Két qua kiém tra : Ghi cha
] z
I Khéi luong | gam | 133-137 | Phuong phdp can -
2 'Dogidmtnongnhin | % | <158 | TCVN3154:1979
- 3 | Séc can ho hap Pa
- Khi hit vao ' 50-55 GOST 12.4.005-85
-Khi thdra - 25-30
4 | Hieu sufit loc swong ddu | % >99.95 GOST 20810-75
- |
~. NGUOI KIEM TR TRUGNG PHONG KTDP
A A F
}é’ / ¢/ s
Trung uy KS. Nguyen Hai Triéu Thuogng ta ThS.Thén Thanh Cong

PHAN VIEN TRUGNG

RSO

Dai ta, TS Luu Tam Bat

* - Két qué chi c6 gid tri cho mau thu nghigém



4 L
- L | .
Bang 3.10. Chi tiéu k§ thut cia khau trang loc vi sinh vat
i - T - X . ]
Khau trang Viét Nam Khau trang
7T Chi tiéu k§ thuat : : N - 95 (M¥)
Ml M401 M403 M405 M407
I | Khoi lugng (gam) (8- 19 11-12 8-9 11-12 10-11 10-11
— ek ) . - —am a - - A ——— - —— e e B : ——— 1
2 | DO giam trudmg nhin (%) <7 < 8,0 <52 <92 <972 <6.2
3| Sie can ho hiip (Pa) 70 - 75 60-65 60-65 55-60 60-65 30-40
4 1 THeu sudt loce suong dau (%) > 05 > 95 > 95 > 95 '2 99.93 > 05
5 | Hicu suat loc vi khuan (%) 100 100 100 100 100 -
45




vi sinh vat M 401




- Hinh 3.9. Ban mdt nadoc vi sinh vdt RP - IM
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