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CAC CHU VIET TAT TRONG TAI LIEU

2A4,6DNT
4A2,6DNT
2A4NT
4A2NT

AS

ATC

ATO

C
COD
BDT
BOD;
N
DNT
HMX
LCsp
LDso
MNT
NC
NB
NG
NP
NT
NTO
OD
RDX
TAT

VSV

2-amino-4,6-dinitrotoluen
4-amino-2,6-dinitrotoluen
2-amino-4-nitrotoluen

4-amino 2-nitrotoluen

Axit Styphnic

Chu trinh axit tricacboxylic (chu trinh Krebs)

S5-amino-1,2,4-triazol-3-one

Cacbon

Nhu cdu 6xy hod hoc

~ Bot dau wrong

Nhu cdu 6xy sinh ho4

Nito

Dinitrotoluene
Octohydro-1,3,5,7-tetranitro-1,3,5,7-tetraazocine
Lethal concentration - nong do gay chét 50% sinh vat
Lethal dose - liéu gay chét 50% sinh vat
Mononitrotoluene

Nitrocelluloza

Nitrobenzoat

Nitroglyxerin

- Nitrophenol

Nitrotoluen

5-nitro-1,2,4-triazol-3-one

Mat dé quang hoc
Hexahydro-1,3,5-trinitro-1,3,5-triazine
2.4 6-triaminotoluen

Trinitrobenzen

Trinitrotoluen

Vi sinh vat



sAL TOM TAT

" Nghién citu dp dung CNSH dé xit Iy nudc thdi ¢6 chita chdt déc hai la thanh
phdn thudc phéng, thudc nd, thusc goi nd, thudc nhugm den vi khi va nhién ligu 1én
Iiza" 13 mot nhénh cia dé tai Nha nudc KC.04.10: "Nghién ciru CNSH xit Iy chdt thdi
quéc phong ddc chiing va su 6 nhiém VSV déc hgi”. Muc tiéu chinh cta d& tai nhdnh la
1tng dung thanh tuu Céng ngh¢ vi sinh (dya trén kha nang phén huy chat thai cia VSV
trong tuy nhién) dé xay dyng quy trinh cong ngh¢ xir Iy nudc thai 6 nhiém céc chat doc
hai kh6 phan huy ciia cong nghiép quéc phdng ( TNT, DNT, AS... va cic hgp chat doc
hai khic). C4c phwong phédp nghién citu dé thuc hién dé taj 1a cdc phuong phdp nuéi
cdy VSV co bén, cdc phuong phdp nghién citu sinh phén huy cic hgp chat nitro vong
thom boi VSV va cdc phuong phdp phéan tich nong do cdc chat doc hai trong moi
trudmg nudc (4, 6, 12, 19]. Cac phuong phip déu cho két qua dang tin cay.

Sau 3 nam nghién citu dé tai da thu duge mot s§ két qud sau:

- D3 di khao sdt, thuc dia va thu thap mau tai mot s6 co s& san xuat qudc phong.
Tir 105 mau dat, nude nhiém thudc stiing dan 1au nam da phan 1ap duge 113 ching VSV
c6 kha nang chuyén hod va phan huy céc chat nitro doc hai la thanh phén thuse phéng,-
thudc nd, thude goi nd nhu TNT, DNT, AS, NG, NC... & cdc muic do khéc nhau.

- Sau hang loat cdc thi nghiém sang loc trong 113 ching VSV da chon duge 42
ching c6 kha nang chuyén hod > 50% cdc chat doc hai dic thd quéc phong cé trong
nudc thai, trong d6 s6 ching c6 kha nang phan huy TNT 1a 7 chiing, DNT la 12 ching,
AS 13 7 ching, NC 1a 6 ching va NG la 10 ching. Cic chiing VSV nay duoc thuin
chiing, giit gidng trén moi trudng thach nghiéng cé thanh phén thich hgp, bdo quéan
‘trong th lanh & 4°C.

- i nghién cifu cdc yéu t6 ngoai canh anh hudng t6i su sinh trudng, phét trién va
kha nang phan huy cédc chat 6 nhim doc hai clia cdc VSV di yén chon.

- Lan dau tién & trong nude da ché€ tao duge 4 loai ché phdm VSV ¢6 néng dQ.
VSV dat 10° - 10'° CFU/g ch€ phim, c6 kha nang chuyén ho& va phan huy dugc trén
85% chit 0 nhiém 13 thanh phén thuGc phéng, thudc nd, thude goi nd va cdc chit 6
nhiém dic tht quéc phong khic (TNT, DNT, AS, NG) ¢6 trong nuéc thai. Thoi gian

bao quén ch€ phdm & nhiét d phong t6t nhat 12 6 thing ké tir khi san xuat .

(d



- ba xay dung dugc 6 quy trinh xir 1y cic loai nudc thai tir cic qué trinh san xuit
thudc phéng, thudc nd, thuéc goi nd, qui trinh nhuoém den vii khi va phuc héi nhién
liéu tén lira 1ong (chét O). Nudc thai sau khi xir 1y theo cdc quy trinh nay déu dat tiéu
chuén nude thai loai B (TCVN). Gid thanh xir 1§ theo cdc quy trinh ndy phu thudc vao
gid nang lugng dién tiéu thu ( gid ch€ phdm VSV/m? chi vao khoang 800 - 900 déng).

- Da xay dung dugc 1 pilot thir nghiém xr Iy nuéc thai dang modul quy mo
phong thi nghiém (30l/ngdy) dé€ ki€ém tra két qua nghién cttu tru6c khi dua ra thir

nghiém ngoai hién trudmg. -
_da 30,, ,P«ﬂaw das tao dude 4 thac ?3”, 4 el nhotn

wa Y bax Aoo dE dupe Ceng? 85 theo W Mgfﬁuzn
ol cud  AF tai.
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pHAN CHINH 3A0 cAO

LGOI MO AU
Nudc thai tr qué trinh san xuat thuéc phéng, thudc né, thudc ggi né, nhudm vi
khi ... 12 vin dé 6 nhiém dac biét ctia quan doi. Thanh phén chinh cla loai nudc thaj
nay la cdc chdt doc hai nhr 2,4,6-trinitrototoluene (TNT), dinitrotoluene (DNT),
nitroglycerine (NG), axit styphnic (AS), nitrocellulose (NC), nitrit (NO,), nitrat
(NO;)... Da phén cdc hgp chat nay 1a nhitng hop chat nitro vong thom, ngoai tinh gay

nd, ching cdn 14 chéit doc d&i v6i con ngudi va moi trudng xung quanh.

Mot trong nhitng chat 6 nhim chinh ctia loai nude thai nay 1a TNT. TNT xam
nhap vao co thé con ngudi thong qua cdc con dudng: hit thd bui chita TNT, qua dudng
tiéu hod, hép thu qua da. D&u hiéu ddu tién d6i v6i con ngudi khi ti€p xiic 1au v6i TNT
12 1am mdu thay déi: téng s6 € bao hdng cdu va ham lwong hemoglobin gidm, xudt
hién t& bao do di thudng, cé su tang tam thoi khéi luong bach cdu va lymphocyte, gay

diving da, 1am v& mao mach, gay chdy mdu mili [3, 6, 22, 56, 84].

O lidu lwgng cao va thoi gian ti€p xic kéo dai s& xuat hién bénh nghiém trong

y -

vé mau.

Mot tac hai khéc ctia TNT d6i v6i co thé 1a gay bénh vang da, din dén teo gan,
lam suy y&u thin. Ngoai ra, d6i v6i nhilng ngudi cé chiic nang gan, mat yéu, bi t6n
thuong hodc ¢6 tat, sy ti€p xidc qué nhiéu, qué dai ngay véi thudc nd s& gay ung thu va
cdc dot bién khic [3).

Khi 1am viéc trong didu kién ham lwong TNT trong khoang 0,3 - 1,3mg/m*
khong khi, v6i thoi gian 8 gid/ngay lién tuc, 5 - 6 ngdy trong tudn di dé din dén su
thay d6i thanh phin mdu va gay bénh cho co thé con ngudi. Mot cdm gidc ding miéng
xdy ra néu ham luong TNT dat 7,1 mg/kg co thé hap thu duge qua da trong thdi gian
lam viéc 8 gid. Ham lugng TNT 161 da cho phép trong khong khi 13 0,1 mg/m® (Tiéu
chudn ctia Nga), 0,5 mg/m?® (Tiéu chudn clia M¥). D6i v6i dong vat c6 vid, liéu lugng
[.D;, cia TNT nam trong khoang tir 820 mg/kg dén 1010mg/kg. Vi céic loai chudt,
liéu luong LDy, dao dong tr 1014 mg/kg dén 1090 mg/kg [3, 84].
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- Trong nude thai va chat thai rin tit qud trinh san xuét thude phéng, thudc nd
Dinitrotolune (DNT) ciing 12 mot trong nhimng chat 6 nhiém nguy hai, cdn c6 nhiéu gia
thiét cho ring DNT duoc sinh ra do phan \ing quang ho4 céc hgp chat ¢6 trong thanh
phan thudc nd, dac biet 1a tir TNT. Trong thanh phdn thudc phéng, DNT chi€m 10%
d&i véi thusc phéng hinh 6ng va 1% d&i véi thuSe phéng hinh cdu. Tuy ham hrong
khong 16n, song DNT lai 1a chat rdt doc d6i v6i con ngudi va hé sinh thdi. Theo
Michael va cong su, 1992, liéu LCs(mg/l) trong 96h d6i véi tho nude ngot 1a 1,5 ; téo
bién: 0,4 ; dong vat c6 xuong sdng nude ngot: 0,7 ; dong vat ¢6 xuong séng bicn 12 0,6
[48].

Ngoai TNT, DNT, trong nuéc thai clia qué trinh san xudt thudc phéng, thudc né
con ¢c6 NG, AS, NC... chdng déu la nhitng chit doc d&i véi VSV, thuc vat, dong vat va
con ngudi. Néu khong duge xir 1y cdn than trude khi thai ra moi trudng, chiing s& Jam
ban dat, 6 nhiém nudc mat, nudc ngam, de doa sitc khoé cla con ngudi va hé sinh théi
tu nhién [80, 81, 83]

DE xiI 1y nude thai loai nay ngudi ta da 4p dung nhiéu phuong phép hod - 1y
nhu: quang hod, hap phy, thiéu huy va phan huy dién hod... Gia thanh cia céc phuong.
phép nay thudng cao, thiét bi phic tap, tuy xir 1y dugc do 0 nhiém cao nhung pham vi
hep trong khi lugng nude théi ¢ nhiém tir mifc do thﬁ'p'dé'n trung binh clia qué trinh san
xuét thuc phéng, thude né lai rat 16n, do d6, su tim ki€ém cdc bién phép sinh hod, dua
trén kha ning phan huy dugc cdc chat doc hai cha VSV dé xir 1y 6 nhiém moi trudng
clia cdc nha mdy san xudt quéc phong 12 van dé can dugc céc nha nghién cifu trong va
ngoai Quéan doi quan tam va giai quyét.

Chinh vi vay, dé tai nhdnh “Nghién ciiu dp dung céng nghé sinh hoc dé xir [y
nudc thdi ¢é chita chdt déc hai la thanh phan thuéc phdng, thuéc né, thudc goi no,
thudc nhugm vii khi va nhién liéu tén lita" trong khuon khé dé tai Nha nude KC - 04 -
10 "Nghién cuu coéng nghé sinh hoc xir Iy chdt thdi quéc phong ddc ching va su 6
nhiém VSV doc hai” da duqé tién hanh v6i muc tiéu chinh 1a tng dung cong nghé sinh
hoc, dé xay dung quy trinh c6ng ngh¢ xi 1§ nudc thai chita cdc chét thai doc hai tr céc
qud trinh san xuit Qudc phong. DE tai ¢6 cdc ndi dung chinh sau:

- Phan 1ap cac chiing VSV ¢6 kha nang phan huy manh céc chat doc 1a cac hop
chit nitro vong thom TNT, DNT, AS, NC, NG... tir cdc mau dit, nudc nhiém thudc
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phéng thudc nd, thudc goi nd... 1au nam dé ché tao 4 loai ch€ phdm VSV xit 1§ nuée
thai 6 nhiém tir cdc co sO san xudt quéc phong.

- Nghién cifu thi¢t 1ap va hodn thién 6 quy trinh cong nghé c6 sit dung cdc ché
phdm VSV di ché tao dé xir 1y nude thai dac thdr quc phodng (nuée thai tir qud trinh
san xudt thude phéng, thude nd, thude goi nd, nude thai nhudm den vii khi va nude thai
tlr qué trinh phuc héi nhién liéu tén Ira 1ong).

- Xay dung mot pilot xit 1§ nuéc thai téng hop dang modul quy mé phong thi
nghiém.
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CHUONG L

NGHIEN CUU AP DUNG CONG NGHE SINH HOC PE XU LY NUGC THAX
CHUA 2,4,6-TRINITROTOLUENE (INT) VA DINITROTOLUENE (DNT)
TU QUA TRINH SAN XUAT THUGC NO

1.1. TINH HINH NGHIEN CUU TRONG NUGC VA NGOAI NUGC

Su oxy hod céc vong thom bing VSV da duge nghién citu tit nhitng nam ddu ciia
thé ky 20. Stormer, nam 1908, da phén 1ap dugc tir d4t nhilng chiing VSV c¢6 thé phan
huy toluene, xylene, phenol va p.crezol. Sau d6 vao nam 1911, Ardem va Lockett da
phan 1ap duge mot loai VSV c6 khé nang phan huy phenol d6 1a B. helvolvus, VSV nay
c6 kha nang st dung phenol trong qud trinh sinh trudng & méi trudng cé noéng do
0,1g/l. Va dén nam 1928 Thornton, Tattersfild da phan lap dugc nhiéu loai vi khuén c6
kha nang phan huy phenol, o-, m- va p.crezol, naphthalene, phloroglucinol, crezoreinol
va toluene. Cho dé&n nhiing nam 40 ciia thé ky 20, ngudi ta da tim ra co ché cla su
oxy hod vong thom ciing nhu sy phan huy cic aminoaxit nhan thom clia cic VSV
[32, 48, 84].

V6i nhing hop chét vong thom chifa nitro van dé lai phidfc tap hon. Da phz‘in‘_
chiing 14 nhimg chét doc d6i véi VSV, vi th€ su phan huy ching 13 rat khé khin, dic
biét & néng do cao. Tuy nhién, trong nhitng ndm gan day, da ¢6 nhiéu cong trinh
nghién ctu vé sinh phan huy cdc hgp chét nitro nhan vong thom trong dé c6 cdc chat 1a
thanh phin cla thuéc phéng, thude nd duge cong bs [22, 28, 47, 48, 511].

1.1.1. Co ché phan huy, chuyén hoa 2,4,6 - trinitrotoluen va cic hop chat nitro
vong thom badi VSV

Theo céc nha nghién ciu [60, 65], su chuyén hoé cdc hop chat nitro vong thom
thudng x4y ra déu tién & cdc nhém =NO,. Su khir cdc nhém nitro thanh cdc nhém
amino xay ra thong qua cdc hop chit nitroso va hydroxylamino theo phuong trinh sau: -

R-sz + H, — R-NO+ H,0O (1)

R-NO  +H, —» R-NHOH 2)

R-NHOH + H, — R-NH, + H,O (3)
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Nhu vay cin 3 mol H, dé khit mdi nhém nitro thanh nhém amin, tdc 1a, néu khir
hop chit mononitro cdn 3 mol H,, dinitrotoluen cin 6 mol H, va trinitrotoluen cén
9 mol H, [60].

Phan tng ciia phém nitro xu4t hién khong chi phu thudc vao cdc nhém thé ma
con phu thudc vao vi trf clia cde nhém nitro twong ing véi cc nhém thé nay, Theo do,
nhém para nitro bi khir nhanh hon nhém octo- trong trwong hop cua nitrotoluen,
nitrobenzoic axit va dinitrobenzen, trong khi diéu d6 13 nguge lai d6i v6i nitrophenol va
nitroanilin; nhém nitro cha dinitrobenzoic axit v dinitrotoluen dugc khir nhanh hon
cdc nhém d6 chia dinitrophenol va dinitroanilin; cdc dén xudt trinitro cha benzoic axit
bi khit nhanh hon din xuat cia toluen hoéc phenol . |

Su khir nhém nitro xay 1a bdi cdc VSV thuc t€ chi 12 qué trinh trao ddi chat.
Dich chiét khong t€ bao clia cdc VSV ky khi, béng céch sir dung hydro phan tir, khir 3
nhém nitro téi cdc nhém amino tuong Ung. Céc t€ bao nghi clia VSV ky khi nghiém
nghat khit ¢ 3 nhém nitro trong khi t&€ bao nghi ca bon ky khi tuy tién (E.Coli) chi
khir 2 nhém nitro. Nuoi cay Veillonella alkalescen va E.Coli trong diéu kién ky khi tuy
tién v&i st c6 mit cha TNT ndng d6 100mg/i tao thanh 2,4 DA. Hinh nhu khi ving mit
chit cho hydro nhitng VSV nay khong thé khir nhém nitro cdn lai. E.Coli vi
Pseudomonas FR2, phét trién hi€u kh trong moi trudng ¢é 100mg/l TNT chi c6 thé
khir duge 2 trong 3 nhém nitro ma khong khir duge nhdém thi 3 [22, 32, 52].

Vé tht ty tham gia phan Ung cia cdc nhém nitro, cdc nghién citu cho thdy:
nhém 4-NO, bi khir truéc nhém 2-NO, d6i v6i TNT trong khi nhém 2-NO, ctua 2.4
diphenol lai bi khit truée [54].

Tém lai, su phan huy sinh hoc ciia cdc hgp chét nitro vong thom bao gbm su
chuyén hoé ban ddu cdc nhém nitro 16i cdc nhém hydroxyl. Hai phuong thic t4n cong
vao céc hgp chét nitro vdng thom xuét hién khi c6 mat vi khudn. Mot, bao gém su khit
ctia nhém nitro téi mot nhém amino, sau d6 1a sy &€ amin oxy hoé t6i phenol va giai
phéng NH; va phuong thie thit hai 13 su bién d6i mot nhém nitro thanh nitrit véi syt tao
thanh d6ng thdi mot phenol. Nitrit dugce tao thanh tir nitrophenol va nitrobenzoic axit, -
vi tuy thudc vao ching vi khudn st dung ma NH, ciing da dugc tao thinh tir axit
nitrobenzoic. C4 2 con dudng chuyén hod déu cho chét trung gian nhu nhau 13 2,35
trihydroxytoluen, sau dé, bang cdch cét vong & vi trf meta (gilfa cdc nguyén tr C, va
C,) va cudi cling cdc phén ti bi pha huy [82].
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Céc nghién ctu ciing cho thdy, cdc nhém nitro trén phan td TNT ciing nhu céc:
hop chat nitro vong thom khédc déu bi khir bing ca hé théng hi€u khi va ky khi, tuy
thudc vho kha nang khir ctia hé ma 1, 2 hodc cd 3 nhém nitro ¢4 thé bi khir t6i nhém
amino. Su giai phéng nhém nitro thanh nhém nitrit khéng phai 14 cdch chi y€u (it nhit
1a & P.FR2), luong nitrit 16n nhat dugc phét hién nhd hon 6% nito ¢é thé cé ur cic
nhém nitro clia TNT da bi bién mat vio moi trudng. [22]'

Hinh 1. Con dudng phdn huy sinh hoc gid thiét doi voi mét s6 hop chdt nitro
toluen [44, 72]
a, Con duong phdn huy TNT

al. Con dudng A

NO; 0O,N NOZ 0O,N NH2 H,N Nl]z
3 [H] 3E 3MH) EJ
6 [H} 3ANH,'

NO, NH,
a2. Con dm‘)‘ng B |

No2

a3. Con ducmg C

CH,4 CH; CHs
O,N NO, HO OH
NO, OH OH

a4. Con dudng khir TNT tao TAT

0N QNoq 2N§j ZN]ZI(\[ QNE:;,NHz H,N NH2
) l
2¢ 4x2¢ 3 x?_e

NHOH H, NH2
b, Con dudng phan huy DNT

CH; CH, CH; CH;
JTNO2 A0 OH

9 Q g Qg
5 HO HO .

NO, OH OH



c, Con dudng phan huy MNT: a, 2NT b, 4NT

CH;COOH
CH; CHs NOZ CH3
NO NO, -0
a, 2 o I/\/L CH2 COOH |
—_— - —_—
0, HOH OH
CH, CH,OH HC=0 COOH
N 2 NO, N02 NO,
COOH COOH NH, COOH COOH
cal
o i\ﬁ - .A. e
—;'IOOC OH OH
OH NHOH N=0

Sau khi bi khir t6i toluen, nhidu vi khudn c6 thé chuyén hod toluen - sin phdm
trao doi chat clia con dudmg phan huy TNT (A) va (B) thanh cdc hop chat trung gian
cha chu trinh ATC duéi ca didu kién hi€u khi va ky khi. Su trao déi chét higu khi xay
ra hodc truc tiép tdn cong vao vong boi cdc enzym phu thudce oxy (con dudng toluen A)
hodc thong qua su hydroxyl hod nhom metyl (con dutng toluen B). Trong conldutmg
toluen A, oxygenaza truc tiép tdn cong vong thom dé tao 3mety] catechol, sau dé6 mot
enzym phu thudc oxy khéc cét vong metyl catechol trung gian. Con dudng toluen B c6
su hydroxyl hod nh6m metyl dé tao benzoat. Sy phan huy ky kh{ toluen ciing duge thira
nhan bdi su tao thanh toluat hay benzoat [72].

Mot s6 VSV ciing ¢6 khé ning chuyén hod p-cresol, sin phdm trao déi chat trung
gian cta con dudng phan huy TNT, tao thanh cdc chét trung gian cla chu trinh ATC
dudi ca diéu kién hi€u khi va ky khi. Su phan huy p-cresol dién ra thong qua su tén
cong truc ti€p vong boi enzym phu thudc oxy (con dudng p-cresol A) hoic thong qua
su hydroxyl hod nhém metyl (con dudng p-cresol B) dé tao thanh 4-hydroxyl benzoat.
Sau d6, chét nay phan dng vdi CoA tao ra benzoyl CoA- chit trung gian chi yéu dé di
vao con duong ATC [72].

Qua trinh phan huy TNT bdi Pseudomonas duge xidc tic boi hai enzym

flavoprotein xenobiotic reductaza (Xen A va Xen B). Xen A chi xic tdc cho sy khir
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nhém nitro con XenB cé thé xic tac cho sut chuyén hod TNT nhd sy khir nhém pitro va
khit triee ti€p vong thom [50].

D6i véi cac hop chiat MNT, Mycobacterium va Pseudomonas ciling c¢é kha nang
khit chiing biing c4ch khir cic nhém -NO, thanh cic nhém amin hodc oxy hod nhém
metyl tao thanh hgp chit benzoat tuong ing. Cic hop chét trung gian nay sau d6 s€ di
vio qud trinh cit vong [47].

1.1.2. Cac san pham trung gian khi phan huy TNT va céc hgp chét nitro vong

thom

T con dudng phan huy sinh hoc gia thuyét ddi véi mot s6 hop chét nitrotoluen
da trinh bay trén cing vdi su quan tric, theo d&i bang thuc nghiém, ngudi ta di thu
dugc mot s§ san pham trung gian tit qué trinh phéan huy va chuyén hod TNT. Céc sin
phém trung gian dugc tao thanh lién quan dén sy cé mat chia oxy khong khi, cu thé [67,
73, 441:

* Qué trinh sinh hoc hiéu khi cho cic san phdm trung gian 1a:

1. 4-amino-2,6-dinitrotoluene (4ADNT).

2. 2-amino-4,6-dinitrotoluene (2ZADNT).

3. 2,4-diamino-6-nitrotoluene (2.4DAG6NT).

4. Hydroxylamino-2,6-dinitrotoluene (4-OHA-2 6 DNT).
5. 2-amino-4-formanido-6-nitrotoluene.

6. Azoxytetra nitrotoluene.

Trong s6 6 chit trung gian dugce hinh thanh tir qud trinh sinh phan huy hi€u khi
thi chét thit 6: Azoxytetra nitrotoluene 1a chat doc d6i v6i mot s6 VSV va né dc ché
qud trinh khodng hod ti€p theo phung néng d¢ cla né lai thdp hon nhiéu so véi
4-amino-2,6-dinitrotoluene va c6 thé khic phuc duge bing cdch két hop nhiéu loai
VSV trong qua trinh xtt 1y [69].

* Qud trinh ki khi cho céc san phdm trung gian 1a [52}:

1. 2,4-diamino-6-nitrotoluene (2.4DA6NT).
2. 2,6-diamino-4-nitrotoluene (2.6DA4NT).
3. 2,4,6-triaminotoluene (TAT)

4. Methylphloroglucinol (MPG).

5. Trihydroxytoluene.

6. P-cresol.
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Su khoéng hod hoan toan TNT c6 thé dat dugc dudi diéu kién khir sulphat va boi
ching Pseudomonas trong di€u kién khir nitrat [22].

1.1.3. Céc VSV ¢6 kha nang phén huy cac hop chat nitro vong thom

Su phan huy va chuyén hod TNT bing VSV da duge nhiéu tdc gid nudc ngoai
nghién cttu: Theo Osmon J.L va cong su (1972), mot s6 vi khudn di duge thira nhan la
c6 kha nang chuyén hod TNT trong moi trudng c6 b6 sung thém glucoza, dic biét
chling Pseudomonas sp. C6 thé phat trién dugc trén moi trudng ¢6 TNT 14 nguén hitu
co duy nhét [66].

Mot trong nhimg VSV dugc nhiéu tic giad quan tam khi nghién citu vé sinh phan
huy TNT 1a vi ndm.

Nam 1973, Klausmier vi cong su da nghién cifu anh hudng cia TNT dén su
phat trién clia 24 ching dai dién ca 9 gi6ng ndm trong moi trudng chita glucoza [56).

Frederick W. Parrish (1977), da nghién ctfu kha nang chuyén hod TNT hoac
2,4 DNT cua 190 ching dai dién cua 98 gidng vi ndm, theo d6, kha nang chuyén hod
TNT clia céc vi ndm 1a rét 16n (183/190 ching thir nghiém) trong khi kha ning chuyén
hod duge DNT 1a rat nhd (5/190 chiing thir nghiém) {40] .

Theo Fernando va cong su (1990) ; Stahl vd Aust (1995) thi nam g
Phanerochaete chrysosporium cé kha naﬁg khodng hod TNT v&i hiéu sudt kha cao,
ngoai ra nd ciing khodng hod 16t cdc hop chét thom va doc khdc (Bumpus va cong sur
(1985); Yaday va Reddy (1993); Barr va Aust (1994)). Kha nang phan huy nhiing th'
chét nay dugc coi 1a do hai enzym phéan huy cellulose khoéng dic hi¢u: ligninperoxidaza
va mangannese-dependent peroxidaza, ma thuc chat 1a enzym phan huy lignin (Stahl va
Aust, 1995). Tuy nhién Phanerocheate cé mot s6 han ché€ vé mat thuc hanh sinh phéan
huy tai chd [38]:

Thit nhét, hé sgi cia néd méan cam vdi TNT & noéng do thadp (Spiker va cong su,
1992; Michels va Gottschalk,1994).

Thit hai, enzym lignin peroxidaza ciia né phai trai qua diéu kién ngit ngheo, khé
dat dén hiéu qua cao trong trang thdi phan huy ngoai moi trudng tu nhién.

Thit ba, ndm nay c¢6 ngudn gdoc tir gb nén hiéu qua phan huy s€ khong hoan toan.

t5t so v6i ndm c¢é ngudn goc tir dat.

18



V6i muc dich tim ki€m cdc n&m khdc, khic phuc dugc cic han ché cla
Phanerochaete, chc thc gia Paul Bayman va Gauri V.Radkal [69] da thit nghi¢ém kha
nang chuyén hod TNT ctia 8 chiing ndm trong moi truong dich thé va da thu dugc két
qua 1a: Cladosporium resinae va Cunninghamella echinulata var elegans 1am bién déi
héu nhu hoan toan TNT c6 néng do 200ppm trong moi trudng sau 3 ngay nudi cay (téc
d6 chuyén hoé cao, & ndng do 16n) tuy vay, san phdm trung gian duge xéc dinh 1a
aminodinitrotoluene, azoXytetranitrotoluene va hydroxylaminodinitrotoluene, chét
trung gian azoxytetranitrotoluene khong cé loi vé mat moi trudng bdi ching c6 thé
chong lai su sinh phan huy khéc ti€p theo (Michels va Go6ttchalk, 1994). Tuy nhién
néng dod cha né thip hon nhi€u 4-amino, 2,6- dinitrotoluen va céc tdc gid di dé xuat
mot quy trinh 2 bude trong d6, bude 1, TNT bi bién doi thanh aminodinitrotoluen bdi
nim dat C.resinae va sau dé bi khoang hod t6i CO, va H,0 boi P.chrysosporium [27].
Theo Benoit va cong su (13T) ching Phlebia radiata phan huy TNT véi néng do
30mg/l dat 95 va 100% sau 24 gio va 48 gi0, twong ung. Cic hop chalt trung gian phan
huy cham hon, 75% d6i véi 4A2,6DNT va 50% d6i véi 2A4,6DNT, gidm sau 48 gio
voi diéu kién ¢6 lignin.

Ngoai vi ndm, vi khudn va xa khudn ¢6 kha nang phan huy TNT ciing da phan lap
dugc wr dat, nuGe bi nhiém thudc nd [27, 59, 68]. Nhiéu vi khudn trong nhém
Pseudomonas c6 kha nang phat trién trén moi trudng chifa cac hop chét hitu co doc hai
ma cdc vi khudn khéc khong thé. Dac biét, khi nuoi cdy Pseudomonas Sp, Dugue va-
cong sy, 1993, da nhan thiy n6 c6 thé sit dung TNT nhu ngudn nito. Péu tién, co chat
duoc chuyén thanh toluene bdi sy mat di clia nhém nito. Tuy san phdm (trung gian nay
khong tham gia vao qua trinh trao déi chat chia Pseudomonas nhung né lai bi déng ho4
boi Plasmid TOL (loai plasmid cé chita gen san xudt enzym phan huy toluene) s6ng
cong sinh v6i Pseudomonas putida, thinh cdc don chidt vo doc nbar: axetaldehyt,
piruvat va nhitng don chét nay tiép tuc tham gia vao qud trinh chuyén ho4 c¢ha chinh vi
khudn chi hodc lam co chét cho c4c loai vi khuén thong thudng khéc [73]. Pasti va
cong su [68] dd nghién ciiu cdc chiing xa khudn Streptomyces phan 1ap tir d4t 6 nhiém,
khong 6 nhiém hay xa khuén do tdi 16 hop ADN déu c6 kha nang phan huy nitro thom
v0i cdc mitc do khdc nhau. Tuy nhién, cdc ching phan lap dugc tir d4t ¢ nhiém c6 kha
nang khodng hod 16i CO, (10%) nhung céc ching phan 1ap dugc tir dat khong 6 nhidm
chi chuyén hod chiing thanh céc hop chét trung gian ma khong khodng ho4 ching. Hon
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nita, khi néng do nitro thom 16n hon 50mg/l kim hdm sinh trudng chia hau hét nadm
mdc, ndm men, Xa khufn vi céc vi khudn Gram am. Khong chiing no trong 31 ching
xa khudn di nghién ctru phat trién duge khi nitro thom duge b sung nhu nguén C va
nguén N duy nhat & bat ky néng do ndo trén 25ppm [68].

Riéng d6i v6i DNT c6 it nghién citu duge cong b6 hon nhung theo mot s& tac gia
[61, 68] 2.4 DNT duge chuyén hod bdi ndm ciing sinh ra céc hgp chat nitro vdng thom
khdc nhau. Céc VSV phan I4p tir viing 6 nhiém c6 thé sit dung 2.4DNT nhu nguén C va
ning lugng chinh. Hon hop céc ching di 1am gidu c6 kha nang sinh trudng trén moi
trudmg chita 100 - 200 ppm 2.4DNT. Ca déng phan 2.4- va 2.6-DNT déu duoc khodng
ho4 t61 CO, va t6c do khodng hod phu thudc vao ndng do. Thong thuong tdc do tang
khi néng do tang. Khi lam tang dan ndéng do 2.4 va 2.6 DNT, VSV c6 kha ning phan
huy & néng do 130mg/l va dong phan 2.4DNT c6 kha nang bi phan huy nhanh hon
trong nudc so v4i 2.6DNT [48].

Cic hgp chét dinitro cha toluen va benzen ¢6 kha nang bi phan huy (cét vong
hoac khodng hod) nhanh hon céc hop chat trinitro twong tng. Cac VSV phan lap .
viing khong 6 nhiém khong ¢é kha ning phan huy DNT [48].

Vi cdc hgp chdt MNT, c4 vi khuén va ndm ciing c6 khé nang khodng ho4 hay
chuyén hod chiing. Céc chiing Mycobacterium va Pseudomonas ¢6 thé sir dung 2NT,
3NT, 4NT nhu nguén C, N va niang lugng. Ching s dung céc hop chét nay bing céch
loai bo nhém -NO, nhu géc nitrit hay gbc amoni. Ching Pseudomonas c¢6 thé sinh
trudng trén moi trudng bb sung MNT t6i néng do 400mg/l. Ngodi cdc hop chat MINT,
Pseudomonas con cé kha nang khodng hod DNT, DNB [44, 45].

1.1.4. Cac yéu to anh hudng dén su phan huy sinh hoc TNT, DNT va cac hop
chat nitro vong thom khac
Qui trinh sinh trudng va phdt trién cta cGa cdc VSV phan huy céc hop chat
nitro vong thom ciing nhr moi loai VSV khédc déu chju anh hudng ciia céc diéu kién
moi trudmg. PG 1a cdc tac nhan vat Iy nhu nhiét do, pH, O,, dp suét thim th4u; thanh
phén cdc chét dinh dudng: nguén cdcbon, nito, chdt sinh trudng... Trong cdc diéu kién
khic nhau, kha nang sinh trudng phdt trién ctia VSV khéic nhau, thoi gian th€ hé cia
chiing ciing khdc nhau do d6 anh hudng dén kha nang phan huy céc hgp chét nitro

vong thom cua ching. Vi vay cin nghién ciu chon ra diéu kién t8i wu nhét cho qué
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trinh phan huy sinh hoc (Optimate - opt). Tiy ting phuong phdp xir 1y ma di€u kién t6i
thich (opt) ciing thay ddi [6, 13].

1.1.4.1. Anh hudng cila nhiét do:

Hoat dong trao ddi chat clia VSV ¢6 thé coi 1a két qua cha céc phan ving ho4 hoc.

Vi cdc phdn 1ing nay phu thudc chit ché vao nhiét dd nén yéu 16 nhiét d¢ o rang anh
| hudng sau sic dén cic qué trinh s6ng cta t&€ bao. Khi nhiét do thay déi s& anh hudng manh
mé dén thanh phén s6 luong quéin thé VSV, tir d6 anh hudng dén kha ning phan huy céc
chét 6 nhiém [2, 5]. Thong thudng, nhiét do thich hgp cho su sinh trudng clia VSV ciing 1a
nhiét do thich hgp clia qué trinh phan huy sinh hoc.

Theo William va cong su (1992) {74], khi xir 1y TNT béng phuong phdp ding

phan tron thi diéu kién nhiét d6 phai 1a néng hodc &m méi thic ddy qud trinh xit 1y vi
VSV tham gia vao qud trinh nay 1a VSV wa &m va ua nhiét.

1.1.4.2. Anh huéng ciia pH:

Thong thudng, pH thich hgp nhat cho céc vi khuén phat trién tr 6,0 - 7.5, con
phén 16n ndm men va ndm md&c pH t8i wu 1a 5,0 - 6,5 {4, 13]. D&i v6i VSV phan huy
cdc hop chét nitro vong thom thi pH thich hgp nhat cho qué trinh sinh phan huy cling
tuy thudc vao timg nhém VSV khéc nhau. Viée thay déi pH s& anh hudng t6i hiéu sust
phan huy clla VSV. D6i v6i VSV phan huy TNT, DNT, viéc xir 1y 6 nhiém cdc hgp
chat nay dat hi¢u qua 16t nhét & pH tit 6,5 -7 [66, 82]. '

1.1.4.3. Anh hudng ctia néng do oxy

Anh huéng ciia néng do oxy lén t6c do phét trién cia VSV di duge mo 13 theo phuong
trinh clta Monod. Thay d8i néng do oxy hoa tan s& 1am thay déi t6c do phat trién clia VSV v
thay ddi kha ning phan huy co chét ctia chiing. Gidm néng do oxy hoa tan trong nuée khong chi
gay can trd cho viéc tién thu céc chat nhiém bén hitu co ma con 1am ting céc sin phdm trung
gian clia qué trinh hoat dong ctia VSV trong nudée thai [13].

Theo phuong phép xit 1§ TNT ctia Boopathy va cong su, & cdc mau thi nghiém cé
st luan phién gilta thong khi va lam kho thi hiéu qua phan huy TNT cang cao. Ong da
chiing minh duge § nghia ctia viée thong khi trong qué trinh x{r Iy TNT, tir d6 cho thdy’
néng do CO, va O, anh hutng 16n dén 16¢ d6 phan huy [31].
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Su phan huy sinh hoc ¢ thé xay ra ca trong diéu kién hi€u khi va ky khi nhung
t6c do phan huy sinh hoc 1a khéc nhau [32, 40, 67, 81]. Su phan huy sinh hoc ky khi ¢6
thé xay ra triét dé hon nhung cén thdi gian dai hon. Trong nhi€u trudng hop, cén ket

hop ca hai phuong phép ky khf va hi€u khi [82].

1.1.4.4. Anh huéng ciia chdt dinh duong
Ngoai cacbon (C), VSV cdn cén nito (N), photpho (P) 1am vit li¢u dé xay dung
nén € bio v giit vai rd quan trong trong trao déi néng luong cla ching nhung ty 1¢
C/N/P phai phi hop dé duy tri hoat dong hiéu qua cha chiing. Ty 1& va ngudén N vo co hay
hitu co, nguén C anh hudng }nanh dén qué trinh sinh phan huy cdc hop chat nitro vong
thom.

Dai v6i xir 1§ nuGe théi, viee bd sung thém ngudn co chat nang hiéu qua xir Iy mot
cdch 1o rét [13]. VSV ¢6 thé sinh trudng trong moi trudng ¢6 hén hop céc co chat, tuy vay
mdi chiing VSV ¢6 kha ning chon cdc co chat dic hiéu lam ngudn cung cap ning lugng
va cacbon cho t€ bao. Khi ngudn co chét thiéh hop nhat di can kiét thi VSV sé st dung
ngudn co chat thit cap gép phéan lam sach nude thai [13]. |

Ngudi ta da xdc dinh duge, d6i véi timg loai VSV & timg di€u kién thi kha nang
phan huy hgp chat nitro thom 14 khac nhau. Boopathy va. cong su da nghién cdu su
phin huy sinh hoc TNT trong dat dat hiéu qua cao nhat khi co chét la ri dub‘ng.‘
Sucinate 1a co chat khong mang lai hiéu qua phan huy tét vi thidu N, cédc vitamin va
cac khoang chat thiét yéu khac [31]. N

Theo mot s tic gid [26, 27, 33, 84], cdc VSV sinh trudng trén moi trudng
khodng Czapek cai tién c6 kha niang phan huy céc hop chat nitro thom t&t hon cdc moi
truong khdc. Khi moi trudng ¢6 mat lignin cling kich thich qud trinh phan huy cic hop
chét nitro thom t6t hon trong moi trudng khong ¢6 lignin. C6 thé chinh lignin 14 nhan
18 cam ting cho viéc sinh ra enzym xic tdc cho qud trinh phan huy cdc hop chat nitro
thom nay [27].

1.14.5. Anh huéng ciia néng dé chdt 6 nhiém

Vi cdc chdt 6 nhiém [a hop chat nitro vong thom, nhitng chat rat doc ddi vdi sinh
val noi chung va VSV néi riéng, nén nong do cdc chit nay c6é dnh hudng rat 16n dén
kha nang sinh trudng cuia VSV [28, 56, 83], tir d6 gay anh hudng 16n t6i kha ning phan
huy cdc hop chét nitro vong thom ctia chiing.
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Thong thudng, céc VSV khong c6 kha nang chiu dung va phdt trién trong moi
truomg ¢6 nong do cdc chat 6 nhiém néy > 25mg/l khi chiing 1a ngudn hitu co duy nhat
[69]. Khi moi trudng ¢6 bd sung thém chit dinh dudng, kha nang chiu dung va phan huy
tang 1én nhung khi néng do céc chét nay qud cao (= 50mg/l), n6 c6 thé e ché su phat

trién VSV ngay ca trong moi truong gidu dinh dudng [§9].

1.1.5. Céc cong nghé xir Iy méi trudng bi 6 nhiém thudc phéng, thudc né bang
phuong phap sinh hoc
1.1.5.1. Xt Iy ddt 6 nhiém thudc no

Qua thuc nghiém, mic di dd phan lap dugc mot s6 ching VSV c6 kha nang
phén huy chat thai tir qué trinh san xuit thude nd, cdc nha nghién citu ciing chwa tim ra
dugc VSV dac tnimg ¢6 kha ning dic biét phan huy chal thai loai nay va mot 6 th.
cédc sinh vat ban xit thudong cho hiéu qua cao trong sut phan huy.

Trén thé gidi hién ¢6 6 dang xir 1y sinh hoc cho dat, nude bi nhiém thudc phéng
thudc nd: xir 1Y sinh hoc pha nude, @ compost, cdnh déng loc, quang phéan huy, xit 1y
pha rin biang ndm muc tring va xr 1y sinh hoc tai ché.

1.1.5.1.1. l}compost

TuU nam 1982, phuong phap nay da duge nghién cifu va cho dén nay da duge
gidi thiu dé phan huy TNT, RDX, HMX, DNT, tetryl va nitro cellulose trong dat va
biin cin. Diém thuan lgi cha phuong phdp ndy 13 tao ra mot sén phdm khong doc doi
v6i hé thuc vat ; sau khi di dat duge do sach, vat liéu G cé _thé tdi sir dung tai chd. Mot
diém thuan lgi khéc nita Ia u compost ¢6 hiéu qua cho mdt loat cdc chat thai, tuy nhién,
gid thanh bi han ché€ vi néng do cdc VSV ban xi trong dit va ham lugng sin cé trong
dat cha cdc chat duge bé sung. Thém vao d6, i compost ddi hdi thai gian xir 1y dai d6i
voi mot s6 chat thai va cé kha nang chat khong pht hop véi & compost s& cho céc san

phém thit cdp doc hai.
1.1.5.1.2. Ddt canh tdc

bat duge dao xdi, dap thanh nhitng méanh nho, dinh k¥ tron véi chét dinh dudng,

tao 4m va b sung vi khuén.

1.1.5.1.3. Phin huy ba“?g thic val :



La qud trinh trong d6 sir dung thuc vat phan huy nhimg khong hap thu chét nd.
Qui trinh duge thuc hién trong nhitng ving dam lay ty nhién hoac nhéan tao. Phuong
phéap nay cho gid thanh ha.

1.1.5.1.4. Xit I bdng ndm muc trdng

Nam muc tring, Phanerochaete chryosporium da dugc nghién ctu mot cich
rong rii hon ca so v6i céc loai ndm khéc trong phén hity dit 6 nhiém thudc né. Trong
phong thi nghiém, v4i viéc nuoi cdy thuin ching, hiéu quéa phén huy thuéc phéng,
thudc nd cia lodi ndm nay duge ddnh gia t6t. Song khi 4p dung ngoai hién truomg bi
anh hudng bi: sit canh tranh clia c4c vi khuén tr nhién, su dc ché clia néng do chat 6
nhiém (hé soi ndm mén cam véi chdt 6 nhiém) va su hip phu hod hoc (mot s& nghién
citu da chi ra ring su bién mét cha TNT trong céc nghién citu vé ndm muc tring c6 thé
do su hip thu TNT vao trong nim va cdc vat liéu b6 sung vao ddt). Trong céc kiém tra
co ban vé céc phic hé 12 hén hgp cha ndm va vi khudn, hau hét cdc ghi nhan vé su phan
huy TNT déu duge quy cho cdc quan thé vi khudn bén dia, Lohr (1993); Mefarland va-
cong su (1990). '

1.1.5.1.5. Xt Iy sinh hoc tai chd

Bao gém viéc tang cudng trao déi chét véi su bd sung ngudn dinh duting, nhiing
cdi khong tv sinh ra trong moi trudng tu nhién tai noi xir 1y nhar: 161 ngd, rom. Phuong
phdp nay it t6n kém song khé kiém tra hiéu qua ca trong va sau khi xit 1y.

1.1.5.2. Xt Iy nuéc 6 nhiém thusc phong, thuoc né

Hién nay, trén th& gidi ngudi ta da nghién ctiu nhiéu phuong phdp sinh phan huy
ki khi d€ xit 1y nudc thai 6 nhiém thudc phéng, thudc né trong dé phuong phip ding
blin ao di duge chimg nhan va dp dung. Theo nhiéu két qua nghién cttu, khodng hod-
TNT duéi didu kién ki khi xAy ra kh4 triét dé, song ddu tr thigt bj khé d4t vi vay néu bi
6 nhiém rong, néng do 6 nhiém trung binh, phuong phép nay khé dp dung [7].

Mot hudng dang duge quan tdm la nghién cttu sinh phan hiy hiéu khi nuée bi 6
nhiém thude phéng, thudc né & ndng do thap, dién rong, véi hy vong tim ra dugc cong
nghé xr Iy ma gid thanh cé thé chdp nhan d€ xir Iy nhitng noi bi 6 nhiém rong nhung
néng do chét 6 nhiém khong cao. Han ch€ clia phuong phdp niy Ia tao ra nhiing céc
nhitng san pham trung gian, c6 nhiing chat gay doc. Vi vay, viéc két hop nhiéu loai

VSV hoac nhiéu phuong phédp sinh phan huy trong xit 1y s€ cho nhiing kél qua khé
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quan. Cho dén nay, cdc nghién cu theo hudng nay vin con lé té va chua ¢ cong nghé

hoan chinh nao dugc cong bs.

1.2. NGUYEN LIEU VA PHUONG PHAP
1.2.1. Nguyén liéu

- bit, blin, nudc 14y tir cdc khu vire di bi 6 nhiém thu6c phéng, thudc né lau
nam va tir noi thai clia cdc nha médy san xuat quéc phong dé phéan 1ap VSV.

- Céc hod chét ding dé tao moi trudng nuoi cdy VSV va phan tich nudc thai: cic
loai dudng (sacaroza, glucoza, maltoza...), cao thit, cao ndm meh, cdc mudi vo co (nhu
K,HPO,; MgSO,, (NH,),S0,, FeSO,..... ), cic axit (HCl, H,SO,, HNO,...), cic dung
moi (metanol, acetonitril, axeton, con.....) ....

* Thiét bi:
- Néi khir tring hoi nuéc HIRAYAMA (Nhat)
- Tt khur tring kho MEMMERT BE. 500 (buc)
- Buéng cfy VSV ENVIRCO (M)
- Ti 4m nuoi cdy VSV MEMMERT (Ditc)
- Mdy lac tron BIG - BILL (My¥)
- Kinh hién vi thudng va soi néi CAR - ZEISS (Diic)
- Thiét bi 1én men hi€u khi FERMENTOR BF 2000 (M¥)
- Thiét bi 1én men ki khi ELE (Anh)
- Mdy ly tam HETTICH (Dtic)
- Mdy so mau JENWAY 6300 (Anh)
- Sic ky 16ng cao d4p HPLC 1100
1.2.2. Phuong phap
Duya trén nguyén tic co ban ciia cdc phuong phdp nghién citu VSV [2] song véi
déi tuong cu thé clia dé tai [a VSV phan huy cdc chat 6 nhiém 14 thanh phdn thuée:
phong, thudc nd (TNT, DNT) (nhiing chét twong dési khé cho qué trinh phan huy bing
VSV), s6 luong VSV phén huy duge nhimg chat ndy ngoai ty nhién khong nhiéu nén
phai ¢6 nhitng thay déi, cdi tién nh4t dinh cho phit hop nhu trong qué trinh phan lap
phai c6 budc [am gidu, trong qua trinh nghién citu phai ¢6 thay déi cu thé tuy theo muc

dich cua thi nghiém.
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'SO PO THI NGHIEM

Phan lap VSV c6 kha nang phan
huy TNT, DNT

I

Thit hoat tinh phan huy TNT,
DNT cta vi sinh vat

i-—--—---—h Dinh tén VSV dugc chon
W i
Nghién cttu cdc y&u t6 anh huong Nghién cttu dic Lua chon, xir 1y
d€n hiéu suat phan huy cha vi sinh diém nuoi cay chat mang
vat (nhiét 49, pH, m6i1 trudong dinh
dudng, ndng 40 chét 6 nhiém, thoi \A /
gian x{r 1y) San xuét ché phim

~N 7

Quy trinh xi'r ly

Cic VSV hiéu khi duoc nuoi ¢y . trén mdy lac trdn Big - Bill (M), véi van
toc 200 vong/phiit.

Cédc VSV ki khi: dugc nuoi cdy trén thiét bi Ele (Anh).

1.2.2.1. Phuong phdp phdn ldp dugc cdc ching VSV ¢6 khd ndng phdn huy
cdc chdt TNT, DNT trong diéu kién hiéu khi [2,4,5,8,17]

Cic méu dat dugc pha lofing va nudi cdy trén méi trudng Czapek khong dudng
~ ¢6 bé sung cdc chdt trén véi ndng do 10mg/. Sau 7 ngay nudi cdy trén may lac
200vong/phiit & nhiét do phong (30°C £ 2°C), binh ¢6 VSV phdl trién (moi trudng duc)
duge 18y 1am gidng dé€ cdy 1ap lai nhu trén.

Sau 3 vong lap, binh c6 moi trudmg duc nhat s& duge 14y méu phan lap khudn
lac trén moi truong thach dia.

1.2.2.2. Phuong phdp tuyén chon cdc VSV c¢6 khd ning phdn huy TNT, DNT

Nuoi cdy VSV da phan lap theo phuong phép trén trong méi trudng khodng
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Czapek dich thé (khéng dudng) c6 bd sung TNT, DNT vdi néng do: 20mg/l trén may
1ic 200 vong/phitf higu k_hl’;l 00mg/1 trong thiét bi 1én men ki khi (phuong phdp ki khi),
& nhiét d6 phong (30°C * 2°C). Kha nang phan huy cédc chdt 6 nhiém clia VSV dugc
dénh gid dya trén lugng chat 6 nhiém con lai trong moi trudng sau 5 ngay nudi cay.
1.2.2.3. Nghién ciru dnh hudng ciia cdc yéu to ngoai canh t6i su sinh truong va
khd ndng phdn huy TNT, DNT
1.2.2.3.1. Anh hudng cia nhiét do nudi cdy

* Anh hudng ciia nhiét do lén 1oc do sinh trudng

Cdy VSV vao moi trudng khodng c6 bd sung dudng, lignin va nuoi & cdc nhiét
d¢ khédc nhau. Dém s6 luong VSV ban dau va sau 1,2, 3, 4, 5 ngay nudi ciy.

* Anh hudng ciia nhiét do 1én khd ndng phan huy TNT, DNT

Nuoi cdy VSV trong moi truomg c6 thanh phan khodng, lignin, saccaroza (3g/M)
va TNT, DNT néng do 30mg/l va. 100mg/] (tuy diéu kién hi€u khi hay ki khi) & cdc
nhiét d¢ khdc nhau. Thoi gian nudi [a 7 ngay. Kha ndng phan huy TNT, DNT clta VSV
duge ddnh gid dua trén su thay déi néng do TNT, DNT trong moi trudmg nudi cdy.

1.2.2.3.2. Anh huéng ciia pH ban ddu

Nuoi cdy VSV trong moi trudng cé thanh phan khodng, lignin va TNT, DNT
nong do 30 mg/l va 100mg/l (ty diéu kién hiéu khi hay ki khi). pH moi truomg duge
chinh theo cdc gid tri: 3; 5; 7; 9 bing H,SO, va NaOH. Thdi gian nuoi cdy 1a 7 ngay, O
nhiét do 30 - 32°C. Kha nang phan huy TNT, DNT cha VSV dugc danh gid dua trén su

thay déi néng do cic chit ndy trong moi trudng nuodi cdy.
1.2.2.3.3. Anh hudng ciia moi truong dinh didng

‘Nuoi cdy VSV trong 5 loai moi trudng ¢6 khodng, lignin, TNT, DNT ndng do
30 mg/l va 100mg/l (tiry diéu kién hidu khi hay ki khi), bé sung thém cdc chét dinh
dudng khdc nhau véi ndng do khdc nhau. Nuéi cdy 7 ngdy, ¢ nhiét do 30 - 32°C, kha
nang phan huy TNT, DNT clia VSV duge dénh gid bing sur thay d6i ndng do céc chat

nity frong moi trudmg nuoi cdy.
1.2.2.3.4. Anh hucng ciua nong do chdt 6 nhiém (TNT, DNT)
Nuoi cdy VSV trong moi trudng chon tir ce thi nghiém trén v6i cdc ndng do
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chét 6 nhiém duge bd sung 1a 15; 20; 25; 30; 35; 45; 55 mg/l (v6i phuong phdp hidu
khi) va 50, 100, 150mg/l (v6i phuong phép ki khi). 7

Nuéi cdy & nhiét do 30 - 32°C trong 7 ngay. Kha nang phan huy TNT, DNT
duge dinh gid bing su thay d6i néng do clia chiing trong moi trudng nuoi cy.

1.2.2.3.5. Anh hudng ciia thoi gian nudi cdy

Nuoi cdy VSV trong thiét bi 1én men Bioflo 2000 (hi€u khi) va Ele (ki khi) v6i
moi trudmg va cdc diéu kién nudi cdy chon tir cic thi nghiém trén. Theo ddi ndng do
TNT, DNT trong moi trudng sau 0; 1; 2; 3; 4; 5; 6 ngay nuéi cdy.

Ap dung két qua nghién cttu vao xir 1y nuéc thai Z121 bing cdch pha lodng
nudc thai d&n néng do thich hop, bd sung thém khodng va dinh dudng trén co s& két
qua clia cdc thi nghiém da tién hanh, cdy VSV dd lya chon. Theo d&i thi nghiém 5.
ngay. Ddnh gid hieu qua x{r 1y bing céch do lugng TNT, DNT cdn lai trong moi

truong.

1.2.2.4. Phuong phdp phdn tich TNT, DNT trong méi truong
Su thay déi TNT, DNT trong moi trudmg duge do bing phuong phdp SKLCA,
voi diéu kién thi nghiém nhu sau: pha dong ty 1€ methanol : nuée = 60 : 40 theo thé
tich; t6¢ do dong 0,65 ml/phiit; tin hiéu do & budc séng 250nm.
1.2.2.5. Xay dung quy trinh sdn xudt ché phdm VSV trong xit Iy méi truong
1.2.2.5.1. Chudhn bj dich huyén phia VSV
Cic chiing VSV ¢6 kha nang phan huy manh TNT, DNT dugc st dung dé tao:
ch& phdm xir 1y moi trudng. Céc ching VSV dugc cdy vao cdc binh moi trudng nhan
giong da chon. Nuoi cdy 3 ngay trén mdy lic 200 vong/phit & nhiét do 30 - 32°C.
1.2.2.5.2. Lya chon chdt mang
Tron céc loai co chit lignincellulose da duge x{r 1y so bo theo ty 1é khdc nhau,
khir triing va bd sung dich huyén phit VSV sao cho néng do VSV trong co chit dat 10°
- 10" CFU/g va do 4m 12 30% va 50%. Bao g6i, bdo quan & nhiét do phong. Pém s6
luong VSV sau 2, 4, 6, 8, 10, 12 tufn va 24 tudn dé xdc dinh do 6n dinh s6 lugng VSV

trong cdc mau.
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1.2.2.6. Ddnh gid khd ndng xit Iy nwdc thdi & quy mé phong thi nghiém
Pha loang nuéc thai d&n néng do thich hop, bd sung khoang va dinh dudng (trén
co s& két qua clia céc thi nghiém da tién hanh), cdy ch€ phdm VSV da lua chon véi
ndng do 1%ova suc khi 5 ngdy. Dénh gid hiéu qua xir 1§ bang cdch do lugng TNT, DNT

con lai trong moi trudng.

1.3. KET QUA VA THAO LUAN
1.3.1. Phan huy TNT, DNT bing phuong phap sinh hoc hiéu khi
1.3.1.1. Phdn ldp va so tuyén
Tir cdc méu dat da thu thap trén céc bai dat nhiém thubc né khic nhau, tién
hanh phan 1ap va tuyén chon cdc VSV c6 kha nang phat trién trén moi trudng c6 TNT,
DNT I nguoén hitu co duy nhét theo phuong phap da néu (muc 1.2.2.1). K&t qua duge
trinh bay trén bang 1.3.1.
Bang 1.3.1. Kha nang phat trién trén méi truomg cé TNT, DNT
cda cac ching VSV da phan lap

STT Chiing VSV Miic do phat trién
Moi truong c6 TNT Maoi truong c6 DNT
1 2 ) 3 4
1 b, +++ +++
2 b, +++ +++
3 D, +++ 44
4 D, ++ +
> B +++ +++
6 Dy +++ +++
! b, +4++ +
8 Dy +++ ot
; Dy + +++
10 b ++ 4t
1 b, +H+ +++
12 D, + .
L3 b, +++ +++
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1 2 : 3 4
14 lm +++ +++
15 M1 +++ +++
16 M2 ++ +++
17 M4 + +
18 Dl + +
19 D2 ++ +++
20 D3 ++ ' +++
21 D4 ++ +++
22 D5 ++ +4++
23 D6 . + +++
24 D7 ++ +++
25 D8 ++ +++
| 26 D13 ++ +++
+ : Phét trién yé&u ++ : Phét trién trung binh +++ : Phdt trién manh

Két qua trén cho théy:

- Tir céc miu dét bi nhiém thudc phéng, thudc né di phan 1ap dugc 26 chiing
VSV ¢6 kha nang phét trién dugc trén moi trudong khodng ¢6 b sung TNT, DNT nhu 1a
nguon hitu co duy nhat cho thdy, VSV hoan toan ¢6 kha ning chép nhan va chuyén hoi
cdc chat doc 1a thanh phin thudc phéng, thudc nd, didu nay ciing phit hop véi két qui
nghién cifu ctia céc tic gia da cong bg [7, 27].

- Trong 26 chiing VSV di phan 1ap dugc c¢é: 20 chiing vi khudn chiém 76,9%:
4 ching méc chiém 15,4% codn lai 2 chiing xa khuén chiém 7,7%.

- Céc chiing VSV kh4c nhau, kha nang phit trién trén moéi trudng ¢é TNT, DNT
cung rat khic nhan. C6 nhitng ching phat trién manh trén ca 2 co chét trén nhu D1,
Im, ML... nhung ciling ¢6 chiing phdt trién t6t trén mot trong hai moi trudng, moi
trudmg cdn lai phét trién binh thudng tham chi c6efing phat (rién yéu, diéu ndy noi lén
khé nang sir dung cdc chat 6 nhiém 12 thanh phén thudc phéng, thusc né nhir 12 nguén
hitu co duy nhét cha cdc chiing khdc nhau 14 rit khdc nhau.

- Cdc ching ¢6 kha nang phét trién manh trén moi trudng ¢6 TNT, DNT duge:
xdc dinh kha nang phan hu§r_ cdc chat ndy bang thi nghiém tiép theo.
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1.3.1.2. Khd ndng phdn huy TNT, DNT ciia cdc chitng VSV da phdn ldp
* Khd ning phdn huy TNT cda cdc chung da phdn ldp
13 chiing VSV phét trién 6t trén moi trudng c6 TNT 14 ngudn hitu co duy nhit
dugc nuoi cdy theo muc 1.2.2.2, khé nang phan huy TNT duogc dédnh gid thong qua viéc,
xdc dinh lugng TNT con lai trong moéi trudng (muc 1.2.2.4).
K&t qua thi nghiém dugc trinh bay trén bang 1.3.2.
Bang 1.3.2. Su thay déi néng do TNT trong méi truong nuéi cay
(Néng do TNT trong m6i truomg ban ddu 14 20mg/1)

STT|  Ching VSV | oontnd trome (ugly | eonlai | i
1 D, 17 85 15
2 D, 3.2 16,0 84.0
3 D, 125 62,5 37,5
4 D, - 10,0 50,0 50,0
5 D, 7.0 350 65,0
6 D, 9.0 45,0 55,0
7 D, 15 - 75,0 25.0
g b, 6.0 30,0 70,0
9 D 47 23,5 76,5
10 D, 40 20,0 80,0
i1 D, 8,5 425 57,5
12 Im 2,5 12,5 87.5
13 M1 3.7 18,5 81,5
14 DGi chimg 19,5 97.5 25

a1 chitng: moi truong khoang Czapek + TNT néng do 20mg/l, khong cdy VSV.

Tir két qua trén bangdacho thiy:

- T4t ca cde ching phét trién dugc (rén moi truong ¢6 TNT nhu 13 ngudn hitu co
duy nhat déu ¢6 khd ning phan huy hoac chuyén hod TNT, nhing tuy chiing ma hicu
sudt phan huy hoac chuyén hod TNT tir 15% (chung D) dén 87,5% (chiing 1m).

- TNT trong méau d6i chiing cling giam 2,5% (ty 1& giam khong ddng k€) cd Ig ]a
st thét thodt TNT do nguyén nhan ngoai sy phat trién cia VSV,
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- 5 trong 13 ching di thir ¢6 kha ning phan huy hoac chuyén hod TNT dat
76,5% tr&s 1én da duoc thué dinh tén va nghién cifu tiép dé san xuat ché phdm VSV xir
1y dat, nuéc thai bi nhiém TNT tir c4c co s& san xust qudc phong, d6 1a céc ching:

1. Chang D2 - Bacillus stearothermophilus

2. Chang D10 - Pseudomonas sp.

3. Ching D11 - Alcaligenes sp.

4. Chiing M1 - Cwrvularia prasadii R.L & B.L. Mathur

5. Chiing 1m - Stenotrophomonas maltophilia

* Khd ndng phdn huy DNT cta cdc ching da lua chon
18 chiing VSV phit trién t6t trén moi trudng cé DNT 1a ngudn hiru co duy nhit
dugce nuoi cdy theo muc 1.2.2.2, kha ning phan huy DNT duoc dénh gid thong qua viée
xdc dinh lugng DNT con lai trong moi truong (muc 1..2.2.4).
Két qua thi nghiém dugc trinh bay trén bang 1.3.3.
Bang 1.3.3. Su thay déi néng do DNT trong méi trudng nuéi ciy
(Néng do DNT trong moi trudmng ban dau 1a 20mg/1)

- Néng dé DNT con lai % DNT % DNT
STT Chang VSV trong moi trudong (mg/l) con lai da giam

1 2 3 4 5

1 b1 3,5 17,5 82,5
2 P2 3,4 17,0 83,0
3 D3 11,0 55,0 45.0
4 D5 13,0 65,0 35.0
5 D6 6,0 30,0 70,0
6 D9 | 10,5 52,5 47,5
7 D1l 10,0 50,0 50,0
8 P13 . 5,0 25,0 75.0
9 1m 3.2 16,0 84,0
10 M1 3,35 16,75 83,25
11 M2 10.0 50,0 50.0
12 D2 6.4 32,0 68.0)




1 2 3 4 5

13 D3 55 27,5 72,5
14 D4 9,0 45,0 55,0
15 D5 | 3,6 18,0 82,0
16 D6 12,0 60,0 40,0
17 D7 6,2 31,0 69,0
18 D8 6,4 32,0 68,0
19 D13 3,6 18,0 82,0
20 pC 19,0 95.0 5,0

Tir két qua trén cho thay:

- Tét ca cdc ching c6 kha nang phét trién trén moi trudng bd sung DNT nhu 12
ngudn hitu co duy nhat déu c6 kha nang phan huy va chuyén hod DNT, tuy timg chiing
ma hi¢u suit phan huy hoic chuyén hod khdc nhau. Chiing c¢6 khd nang chuyén hod
DNT manh nhét 1a Im (84,0%) va chiing chuyén ho4 thap nhat 1a D5 (35,0%).

- DNT trong méau d6i ching ciing gidm 5% c¢6 18 do s that thodt hoac sai s6 khi
ti€n hanh thi nghiém. |

- 6 chiing c6 kha ning phan huy hoz'_ic chuyén hod DNT 75% & 1én di duoc
dinh t&n va s& nghién ciu tiép dé san xudt ché pham xir 1y [a: | |
1. Chung P1 - Pseudomonas sp2.
2. Chiing D2 - Bacillus stearothermophilus
3. Ching 1m - Stenotrophomonas maltophilia
4. Chang M1 - Curvularia prasadii R.L & B.L. Mathur
5. Chiing DS - Bacillus cereus
6. Ching D13 - Pseudomonas aeruginosa
Tmng cdc chung VSV da thir nghiém va dinh t@n, chiing Stenotrophomonas
maltophilia (1m) 1a chiing ¢6 kha niing phan huy cao cd TNT vi DNT dé d6 & céc bude

ti€p theo chiing 161 60 dung chiing nay dé thi nghiém.



1.3.1.3 Anh huéng cia diéu kién ngoai cdnh dén khd ndng phin huy va
chuyén hod TNT, DNT

1.3.1.3.1. Anh hudng ciia nhiét dg nudi cdy dén t6c dg sinh trudng va khd ndng

phdn huy TNT, DNT cia VSV

Thi nghiém dugc tién hinh theo muc 1.2.2.3.1. Nong d6 TNT, DNT duge x4c
dinh theo muc 2.2.5.4. Két qua thi nghi¢m dugc trinh bay trén bang 1.3.4.

Bang 1.3.4. Su thay ddi néng dé VSV, TNT va DNT trong méi trudng

nudi cay ¢ cac nhiét do khac nhau

(S6 luong VSV ban ddu 4,4 x 10° CFU/ml, néng d6 TNT, DNT ban dau 1a 30mg/1)

STT| Nhiét | Soluong VSV trong | TNT con lai | % TNT [DNT con lai|% DNT
do (°C) | méi trudng sau 3 ngay | trong MT | gidm | trong MT | gidm
nudi cay (CFU/ml) (mg/]) {mg/1)
1 10 1,7 x 10° 28,22 5,93 28,92 3,6
2| 20 4.3 x 10 18,15 39,5 24 54 18,2
3 30 1,5x 10" 4,76 84,13 1,44 052 .
4| 35 13X 101 4,35 85.5 1,55 94,84
5 40 1,3 x 10° 19,75 34,16 24,17 19,44
6 45 1,5x 10° 29,30 2.3 29,66 1.1

K&t qua bang trén cho thay & trong déi nhiét do khao sit ti 10 - 45°C, VSV déu

c6 kha nang tén tai va phan huy TNT, DNT nhung véi t6c do khac nhau. G 10°C va

45°C, s6 lugng VSV cdn s6ng nhd hon s§ lugng ban déu, sau 3 ngiy nudi cdy. Diéu

nay cho thiy & nhiét do qud lanh hodc qud néng, VSV khong thé phét wrién trén moi

trudng ngheo lai c¢6 chét doc hai, sy phan huy TNT, DNT do d6 khong ding k€. O nhiét
do 20°C, néng do VSV tang lén dén khoang 10'°CFU/ml; dén 30 - 35°C, néng do VSV.
dat cuc dai, khoang10'* CFU/ml nhung dén 40°C néng do VSV gidm con 10°CFU/m.

Con dén 45°C, sau mot ngay nghién cifu con rat it 1€ bdo nao c6 khi ning séng sét,

diéu nay chiing 10 VSV phan huy TNT, DNT thugc VSV uva dm. Ching ¢6 thé phét

trién trong dai nhiét do tr 20 - 40°C va 1%, 12 30 + 3°C. Két qua nay phit hop vdéi két
op q yp op

qua nghién cttu ciia cdc tac gid khice {2, 3, 13].
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Hiéu suat phan huy TNT ty ¢ thuan v6i néng do VSV trong moi trudng tiic fa ° p+
clia su sinh trudng ciling 12 °,, cho sy phan huy TNT cta VSV. Khoang nhiét do nay du-
rong d€ iing dung vao viéc p;hﬁn huy sinh hoc cdc hop chat doc hai ¢ trong thudc sdng
dan & nhiing viing &m ma nhiét d6 trung binh nam khong dudi 20°C, uic 14 cdc VSV ma
chiing tdi phan lap phii hop cho viéc xir I nudc ¢ nhiém thuSc sting dan tai noi san
Xuft va cat gift ciia nudc ta.

1.3.1.3.2. Anh hudng ciia pH méi truong ban ddu dén sinh trudng va khd ndng
phdn huy TNT, DNT cua VSV o
Thi nghiem duoc tién hanh theo muc 1.2.2.3.2. Néng d6 TNT, DNT trong moi
~ trudng nudi cdy ciing duge xéc dinh theo muc 1224 K&t qua thi nghiém duge trinh bay
trén bang 1.3.5. '
Bang 1.3.5. Su thay déi néng dé VSV , TNT, DNT trong méi trudng
nudi ciay & cac pH ban dau khac nhau

(S5 lrgng VSV ban déu 1a 4,4 x 10° CFU/ml; néng do TNT va DNT 1a 30mg/1)

STT| PH ban | So lugng VSV trong | TNT con lai | % TNT |DNT con lai| % DNT
ddu | méi truong sau 3 ngay | trong MT | gidm | trong MT | giam
nuéi cay (CFU/ml) (mg/l) {mg/1)
1 3 0 28,7 4,3 28,3 57
2| 5 7,2x 10° 17,31 423 18,8 37,3
3 6 4,36 x 10" 8,5 71,6 13,0 56,7 -
4 7 7,72 x 10" 6,2 79,3 9,5 68,3
5 8 1,35 x 10 8,2 72,66 10,8 64,0
6 9 1,2 x 10° 26.5 11,66 23.9 203

Tir bang 1.3.5 cho théy:

- pH ban ddu clia moi trudng c¢6 anh hudng kha 16n dén kha nang sinh trudng,
phan huy TNT, DNT ciia VSV. Trong dai pH da thi nghiém, pH trong khodng trung
tinh dén kiém nhe (6 - 8) 12 pH thich hop cho su phit trién va d6 ciing 1a dai pH thé
hién kha nang phan huy TNT, DNT cila VSV .

)
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- Tuy nhién, pH bar ddu ctia moi truong thich hop nhét cho sy sinh trudng
va phan huy TNT va DNT cha VSV 12 pH 7. O pH nay, néng do VSV dat cuc dai
(7,72 x 10'?) va hiéu suit phan huy TNT la 79,3%, DNT la 68,3%. Két qua nay ciing
d duoc thiva nhan [48, 52].

1.3.1.3.3. Anh hudng cila chdt dinh dudng dén khd ndng phdn huy TNT, DNT
. cua VsV

Thi nghiém nay, tién hanh nghién citu dnh hudng cia hai loai dudng thong dung
12: glucoza va sacaroza v6i ngudn nito 1a: bot dau trong.

* Anh hudng cua dueng glucoza va saccaroza |

Trong 7 loai moi trufmg (MT) thit nghi¢m c6 thanh phan khodng va lignin nhu
nhau, duoc bd sung thém dudng v6i cdc néng dd khic nhau. Két qua thi nghiém duge
trinh bay trén bang 1.3.6.

Bang 1.3.6. Su thay déi luong TNT, DNT trong moi trudng
sau 7 ngay nudi ciy 0 cac nong do dudng khic nhau

(Néng do TNT, DNT ban dau 1a 30mg/1)

T Luong dudng bd | TNT con lai trong| % TNT DNT conlai | % DNT

sung vao 11 MT MT (mg/l) giam | trong MT (mg/l) | giam
1 Glucoza lg 6,12 79.6 8.3 72.33
2 Glucoza 3g - 4,75 84,17 7,35 75,5
3 Glucoza 5¢ 4.45 85,17 7.2 76.0
4 Sacaroza lg 1,97 93,43 6,6 78.0
S Sacaroza 3¢ | 1.3 95,7 19 93.7
6 Sacaroza Sg 1,22 96.0 1.6 94 .7
7 DC (khong bd 9,45 68,5 9,9 67,0

sung duome) |

* Anh hudng ciia ngudn nito hitu co
Trong 4 loai moi trudng (MT) thit nghiém cé thanh phan khodng va lignin nhu
nhau, duge bo sung thém bot dau trong (BDT) vdi cde ndng do khdc nhau. Két qué thi.

nghiém dugc trinh bay tén bang 1.3.7.
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Bang 1.3.7. Su thay déi néng do TNT, DNT trong méi truong
sau 7 ngay nudi cay & cic moi trudong Khac nhau

(Néng do TNT, DNT ban d4u 1 30mg/i)

- L“"-’“g:f;’t d3u | T con lai trong| % TNT | DNT conlai | % DNT
tlIO‘f'lg ¢ sung MT (mg/l) giam | trong MT (mg/l) | giam
vao 11 MT
1 0,0125g 8,5 7,7 7,9 73,7
2 0,025¢ 33 89,0 4,1 86,33
3 0,05¢ 2.1 93,0 33 89,0
4 DC (0g) 9,45 68,5 | 12,0 60,0

Tu bang két qua trén bang 1.3.6 va 1.3.7 cho théy:

Csc chit dinh dudng véi nng do khéc nhau duge bd xung vio m6i trudng nudi
cdy, c6 tdc dong khic nhau dén kha nang phan huy TNT, DNT cia VSV:

- T4t c& cdc mau bS sung thém ngudn hydratcacbon vao moi trudng nuoi cdy
VSV, hi¢u qua phan huy chat 6 nhiém ting ddng k€ so v4i d6i chiing (mdu tang it nhat
ciing duge 11,1% (glucose 1g/1) vd miu tang nhiéu nhat 1a 27,5% (saccarose 5g/1)).

- Moi trudng bd xung dudng saccaroza cho hiéu qua phan huy cao hon bd sung
glucoza v6i ciing néng do. Két qua ciing cho thdy, trong khoang ndng do duong da thir
nghi¢m (1 - 5g/1) néu b sung cang nhiéu dudmg thi hiéu sust phan huy cing 16n tuy
khong hoan toan la ty 1¢& thuan. Trong trudng hgp véi TNT va DNT, moéi trudong cé-
néng do dudng S5g/l, hieu sudt phan huy cao hon méi trudng c6 néng do dudng 3g/l
nhung khong ding k€, dé€ dam bdo tinh kinh t€ va tiéu chuén 6 nhiém chit hitu co cla
nude thai theo TCVN (chi tieu COD & BOD) chi nén bd sung thém dudmg vao moi
trudng v6i ham lugng 3g/l.

- B4 sung thém bot dau tuong vao moi trudng nudi cdy véi ndng do 0,025g/1 cho
hiéu qua phan huy tang rd rét.

- C6 thé viéc théem chat dinh dudngvao moi trudng s& kich thich sy phat trién
manh mé ctia VSV 1am tang kha nang chiu dung ciing nhu kha niing phan huy chat doc
cua VSV.
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1.3.1.3.4. Anh hudng ciia ndng do TNT va DNT

Thi nghiém duoc tién hanh theo muc 1.2.2.3.4, ndng d6 TNT, DNT trong moi.
truong duge xdc dinh theo muc 1.2.2.4. Két qua dugc trinh bay trén bang 1.3.8.

Bang {3.8Su thay néng dod TNT, DNT trong méi truong nuéi cay

so v6i néng do ban dau

~ dA A’t -
Nong do chat Of y r on lai trong | % TNT | DNT conlai | % DNT
TT | nhiém trong . B
MT (mg/1) giam |trong MT (mg/1)| giam
MT (mg/)
1 15 0 100 0,3 98,0
2 20 0 100 0.5 97,5 .
3 25 0,6 97.6 2,5 90,0
4 30 2,0 94,0 5,55 81,5
5 35 4.1 88,3 10,3 70,5
6 45 16,5 62,56 21,6 52,0
7 55 38,5 30,0 44.0 20,0
K&t qua cho thay:

- Khi néng d9 qud cao, hiéu qua xir 1y thdp vi chat doc dd lam cho phén lén

VSV bi chét hodc bi tc ché, khong phat trién duge. Diéu ndy phi hgp vdi céc nghién

citu da cong bd [56]. |

- Nong d¢ thich hop dé xtr 1y TNT 1a < 35 mg/l ; véi DNT 1a < 30mg/l. Diéu nay

dugc giai thich bdi cdu tric phan tir clia cdc chét lién quan dén khé nang tham nhap

vao t€ bao VSV, dén do doc cua timg nhém chét va dén kha ning phan huy clia VSV
d6i véi chat 6 nhiém.

1.3.1.3.5. Anh hudng ciia thot gian nudi cdy (dong hoc qud trinh phén huy)

K&t qua duge trinh by trén bang 1.3.9 va hinh 1.3.1,
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Bang 1.3.9. Su thay déi néng do TNT, DNT trong méi trudmg
theo thoi gian nuéi cdy (néng dé TNT, DNT ban dau 30mg/l)

TT Thoi gian nudi cay TNT con lai % TNT DNT conlai |% DNT
(ngay) trong MT (mg/l) | giam |trong MT (mg/l}| giam

1 1 26,1 13,0 26,25 12,5
2 2 9,6 68.0 12.33 1 586
3 3 1,8 94.0 4.35 85.5
4 4 1.2 96,0 4.3 85,67
5 5 1,05 96,5 4.1 86,4
6 6 1,0 06,7 4.0 86.7
7 7 0.9 97.0 4.0 86.7

=

=

& ——"INT

=

B

= DNT

=

v

=

-

0 = T 1 T T LR ~
T Thoi gian, ngay
01 2 3 4 5 6 17

Hinh 1.3.1. Méi lién quan giira thoi gian nuéi ciy
va hiéu suit phan huy TNT, DNT caa VSV

Tl bang 1.3.9, hinh 1.3.1 cho théy:

- Hiéu sudt phin huy tang nhanh sau 2 ngay nuoi cdy va cham lai sau 4 ngay nuéi
cay, dén ngay thit 5 va 6 néng do cdc chat 6 nhiém trong moi trudng gin nhu khong
dai.

- Tuy timng diéu kién, lvu lugng nudc théi, néng do va tinh kinh té€, nén ldy thoi
gian xir 1§ phit hop cho TNT, DNT I 3 - 4 ngay.
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* Tém lai: Qua két qua cdc thi nghiém nghién cttu vé& nh hudng ciia cic yéu 16
ngoai canh t6i qud trinh phan huy TNT, DNT ciia VSV c6 thé riit ra diéu kién thich hop

cho cdc qué trinh phén huy la:

Cic yéu t6 MT Déi véi TNT Poi v6i DNT
Hén hop khoéng (g/1) 1,15 1,15
Lignin (g/1) 0,1 0,1
Sacarosa (g/1) 3,0 3,0
Bot dau tuong (g/1) 0,025 0,025
pH moi trudng 6,0 - 8,0 (opt: 7) 6,0 - 8,0 (opt: 7)
Chit 6 nhiém (mg/l) <35 <30
Ché phdm VSV (%) 0,1 0,1
Nhiét do 30+5°C 30 + 5°C
Thoi gian xit ly (nggy) 3-4 3-4

Tuy nhién:

- Sau khi 1én men dé phan huy TNT, DNT nuéc thai tr& nén duc hon, BOD, COD
van con cao vi sinh khéi VSV va céc sén phdm trao ddi chat cha chiing cho nén chua
thé thai ngay ra moi trudng ma phai qua qud trinh keo tu, lang, loc va lam trong nuéc
thai.

- Nhiéu thi nghiém da duoc tién hanh dé lua chon chét va phuong 4n keo tu. Két
qua cho thdy, khi dua nudce thai dd 1én men phan huy TNT, DNT vé pH > 8, ding chat
keo tu 1a phen chua v6i néng do 0,05%, nude thai trong, COD, BOD gidm dat dugce tiéu
chudn nudc thai loai B (TCVN), cu thé:

Thoi diém x4c dinh COD (mg/l) BOD.(mg/l)
Sau 1én men 220 439
Sau keo tu, ling, loc 96 26

1.3.1.4. Lua chon thanh phdn chdt mang VSV - Sdn xudt ché phdm
1.3.1.4.1. Khd ndng duy tri sé lugng VSV trong chdt mang

Chat duge lia chon dé€ 1am chdt mang trong sén xudt ché phim VSV hiéu khi xir
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1¥ moi trudng phai 1a nhitng chat c6 cu tric xdp, gilt duge do 4m va thodng khi, giit
duoc s8 lugng VSV 8n dinh trong thdi gian bao quan, khong gay doc v6i VSV va VSV
¢6 kha nang phan huy d& dang, trénh tinh trang sinh thém chat thai méi gay 6 nhiém
moi trudng. Trén co s& cdc nghién citu dic di€m sinh 1y, sinh hod VSV va cic yéu cdu,
can thiét cho chat mang, ching t6i chon celluloza lam chat mang khi san xuat ché
phdm. Mat khdc theo céc nghién cifu clia chiing t6i va cia mot s6 tdc gid nuée ngoai
[48, 68], cic VSV ¢6 kha nang phan huy TNT, DNT ciing ¢6 thé phéan huy xelluloza va
lignin rat t6t. O day, chiing t6i chon nguén co chit mang (CM) 12 rom, tréu, min cua
va céc phu phidm ndy dugc tron theo nhig ty 18 khdc nhau. Céc cdp chdt mang CM1
va CM2, CM3 va CM4, CMS5 va CM6, CM7 va CM8 c¢6 thanh phan nhu nhau va ¢6 do
4m twong tng 14 30% va 50%. |

San xuit ché€ phdm theo muc4,2.2.5 gil & nhiét do phong (30 £ 2°C), cif sau 2 tuin
kiém tra s6 lugng VSV mot 14n, két qua duoc trinh bay trén bang 1.3.10.
Bang 1.3.10. Su thay déi s6 luong (CFU/g) chiing VSV trén cic chat mang

khac nhau, véi thoi gian bdo quan khic nhau

N CM1 | CM2 ACM3 CM4 | CM5 | CM6 { CM7 CM8
0 1,75.10°|2,14. 1091,93. 10°|1,15. 10°1,62. 10°1,05. 109 1,63. 10° | 1,48. 10°
2 1,93. 10°9,83. 1094,52. 10°|7,23. 10%6,02. 10%5,27. 107 3,05. 10° | 3,58. 10°
4 2,63.10717.43. 1072,16. 107[6,03. 107(8,72. 107]1,13. 107, 1,23. 10" |1,69. 10"
6 8,23.10%4,72. 10%3,86. 10°(1,12. 10%4,32. 10°1,56. 107 1,90. 10" {2,73. 10"
8 9,72. 10%5,83. 1015,72. 10%7,03. 10%/6,52. 10°|2,63. 10 7,20. 10** [1,08. 10"
10 - - - - - - |6,83.10°|7,53. 10"
12 . . . . - - |1,72.10%|2,65. 10“’I
24 - - - - - - 2,68.10° | 9,14.10°

Két qua ¢ bang 1.3.10 cho thiy:
O céc chit mang CM1 - CM6 su ting s6 lugng VSV khong ddng k€ sau 2 tudn,

sau d6 giam nhanh & cédc tudn tiép theo va dén tuan thit 8, s§ luong chi con khoang
10* CFU/g ché& phdm. Diéu nay chiing 16 cdc chdt mang nay khong nhiing khong duy
tri dugce s6 Iuogng VSV ma con 1lam gidm s6 lugng VSV nhanh chéng sau 8 tuan. Va
cling do dd, tir tuan thit 10 vé sau, chung 10i khong d€m s6 lugng VSV con lai & cic
chat mang nay.
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Nguge lai, & CM7 vad CMS, s6 lugng VSV dao dong trong khodng 107 - 10*
CFU/g sau 6 tudn. Dén tuin thit 8, sG lugng t& bao bit diu gidm trong ché phidm nhung
sau 12 tudn s6 lugng t€ bao van con nhiéu hon s6 lugng ban ddu trong ché€ phdm. Sau
24 tudn, s& lugng VSV trong mdi ch€ phdm twong duong véi s6 lugng VSV b sung
vao ban diu.

Thong thudng, chat mang thudng chi 1A vat mang bao tif hodc sinh khéi VSV ma
khong 1Am thay déi s8 lugng cha chiing. Tuy nhién chdt mang clia ching toi & day lai
12 mot co chit cho VSV sinh trudng va cdc VSV trong ché phdm clia chiing toi & day
c6 thé sinh trudng trong diéu kién bao quéan nay cho thay ching c6 thé phi hgp trong
viéc Ién men rin va hiru ich cho qué trinh xit 1y dat o nhiém.

Can cit vao su thay d6i s6 lugng VSV trong cdc ché phdm, ching t0i chon CM8
1am chét mang cho ché phdm phan huy sinh hoc TNT va DNT.

1.3.1.4.2. Quy trinh sdn xudt ché phdm VSV hiéu khi phdn huy TNT va DNT
(TSF va DSF)
* San xudt giong VSV:
- Céc VSV phan huy manh TNT va DNT sit dung dé san xuéit ch€ phdm bao gém:

TSF - DSF
1. D11: Alcaligenes sp. 1. D1: Pseudomonas sp.
2. D2: Bacillus stearothermophillus 2. D13: Pseudomonas aeruginosa
3. DB10: Pseudomonas sp. 3. 1lm: Stenotrophomonas maltophilia

4. 1m: Stenotropliomonas maltophilia 4. M1: Curvularia prasadii R. L. & B. L.

5. M1: Curvularia prasadii R. L. & B. L. Mathus
Mathus

- Céc VSV trén dugc nudi riéng 18 trong moi trudng dich thé ¢6 thanh phén (g/1):
khodng hén hgp - 1,15; lignin - 0,1; saccarose - 3; bot dau tuong - 0,025; pH - 7, trén
mdy ldc 200 vong/phiit trong 3 ngdy & nhiét do - 30 £ 2°C. Tron lan cédc gidng riéng 1€
cho budc ti€p theo clia qu4 trinh sén xudt ché phim (giéng VSV).
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* San xuét chit mang:

Mumn cwa, triu duge xit 1y bing cdch dun trong dung dich kiém dac trong 3 git dé
loai tap chit, sau d6 dugc rira sach dén pH trung tinh, siy kho.

Hén hop mun cua, triu duge tron theo ty 1& 1:1, khir trang & 121°C trong 30 phut,
siy kho & 100°C trong 3 git. Hon hgp nay s& duge ding 1am chat mang dé san xust ché
phém.

* San xuit ché phim:

Tron déu gidng VSV vao chit mang theo ty 1¢ 1:1 (trong lugng / trong luong),
bao gdi trong tii polyethylene 2 16p, ddn kin, bdo quan & nhiét do phong trong 6 thing
ké tlr ngay sdn xuat.

1.3.1.5. So d6 quy trinh xit 1y nude thai chita TNT, DNT hiéu khi

Tir ti Lidu {11, 13] va két qua cdc thi nghiém (muc 1.3.1.3) c6 thé dé xudt quy
trinh xit 1y nuée thai chita TNT, DNT theo cdc buée sau:

- Nuéc thai ¢6 chita TNT, DNT ¢6 ndng dé < 35mg/l va < 30mg/l (twong \ing)
duge gom vio bé didu hoa, tai day pH nudce thai duge chinh vé trung tinh bing H,SO,
hodc NaOH. |

- Nudc thai da chinh pH duge chuyén vao hé thdng xir 1y sinh hoc higu khi, tai
day bé sung thém khodng va ché phdm sinh hoc (TSF va DSF) véi ty 1é 0,1%, suc khi
lién tuc 3 - 5 ngay vdi t6c do dong khi 30 m*/gid.

- D€ ling 6 gid, phdn nude phia trén duge chuyén sang bé keo tu, tai day bé
sung chat keo tu I phén chua ndng d¢ 0,05% va Ca(OH), sao cho pH > 8, khudy déu,
dé ling 24 gity. Phin cén ciia bé ling sau xit 1y sinh hoc hi€u khi dugc tudn hoan lai he
thdng sinh hoc hiéu khi.

- Phén nuée trong sau keo tn duge loc qua hé thdng loc nguge sinh hoc véi cic
16p vat liéu loc kich thudc hat khdc nhau. C6 théi khi nhe dé tang hiéu qui qué trinh-
loc. Nudc thai ldc ndy c6 thé thdi ra moi trudng véi cdc chi tiéu dat nude thai loai B
(theo TCVN): COD - 93mg/t; BOD - 28,7mg/l; TNT, DNT - 0,5mg/l.

- Phén cén cia bé keo tu dugc tich ra dé xir 1§ riéng bang chon hodc dot.
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1.3.1.6. Két qud xit Iy nudc thdi Nha mdy 121
Nudc thai tir nha mdy 121 duge pha loding sao cho noéng do TNT < 35mg/l. Xir
1y theo quy trinh di x4y dung. K&t qua dugc trinh bay trén bang 1.3.11.
Bing 1.3.11; Su thay .df;i mot s6 chi tiéu nude thaj

fir qua trinh sin xudt thudc né ctia Nha may 121 trude va sau xi 1y

Néng d6 TNT trong nudc thai COD (mg/l) BOD.(mg/)
Truge xi 1y | Sau xaly Hiéu suat Trude | Saw xit { Trude | Sau xi
(mg/) (mg/l) phin huy, % xu ly 1y Xuly 1y
34,6 0,45 98,7 136 93 65 | 287

Tir bang trén cho thay:

- Nong do TNT trong nude théi tir qud trinh san xuét thude nd & nha mdy 121 1a
khé cao, nuéc thai khong pha lofing ¢ néng do TNT 14 57,67mg/l (nudc thai & bé chda
chung).

- Xit Iy nue thii theo quy trinh d lwa chon cho hieu xut phan huy TNT khd
cao. Trén 98% TNT c¢6 trong moi trudng (ndng do ban dau 14 34,6mg/1) da bi phan huy
hodc chuyén hod. .

- Cdc chi tiéu khdc vé moi trudmg (COD, BOD;) dat tiéu chufn nuée thai loai B
(TCVN),

1.3.1.7. Két ludn |

1. T cdc méu dat, nudce bi nhiém thude né da phan lap,tuyén chon dugc 26 ching
VSV, bao gém: 20 ching vi khudn chi€ém 76,9% ; 4 ching méc chi€ém 15,6% con lai 2
chiing xa khudn chi€m 7,7%, c6 kha nang phét trién trén moi trudng ¢é TNT, DNT nhu
12 nguén hitu co duy nhét. Trong d6, moi trudng chita TNT 13 13 chang, DNT 1a 19
chiing (mot s6 ching phat trién t6t trén ca hai méi truong c6 TNT va DNT). Két qua thi
nghiém cho thdy, VSV hoan toan c6 khéa nang chdp nhan va chuyén hod cdc chat doc 1a
thanh phédn thudc nd, diéu nay cing phi hop v6i ket qué nghién cifu chia cac tac gia da
cong bo [7, 27, 65].

2. Trong 26 ching da phan 1ap c6 11 chiing ¢6 kha ning phan huy hoac chuyén’
hod TNT, DNT manh. Cic ;:hﬁng nay da dugc dinh tén va nghién cifu tié€p dé tao ché

phdm sinh phén huy cdc chat 6 nhiém 13 thanh phén thudc nd.



- Khd nang phan huy TNT, DNT ciia VSV phu thuoc nhiéu vao cic yé&u & ngoai
canh nhu nhiét do, pH, moi trudng dinh dudng, ndng do chit 6 nhiém va thoi gian tié’p.
xic ctia VSV véi chat 6 nhim. Theo d6, kha nang phan huy TNT, DNT ctia VSV dat
t61 da & nhiét do 30 - 35°C, pH 7 (trung tinh), moi trudng c¢6 thanh phin khoing b
xung thém dudng saccarose néng do 3g/l, bot dau twong 0,025g/1, néng do TNT < 35
mg/l, DNT 13 < 30 mg/l va thoi gian nuoi cdy 1a 3 - 4 ngay.

- b4 san xuft duoe ch€ phdm VSV xir 1§ nudc thai tir qui trinh san xuft thudc
nd, ché phdm niy bao gédm mot s6 VSV ¢6 khé nang phin huy manh chét 6 nhiém va
c6 thdi gian bao quan I6n hon 6 thang.

- Di x4y dung duge quy trinh xir 1y nuée thai va da dp dung xi ly nudc thai
chita TNT, DNT tir qu4 trinh sdn xuat thudc nd & nha mdy 121 cho két qua t6t: néng do-
TNT con 0,45mg/l, COD: 93mg/l, BOD: 28,7mg/l (dat tiéu chudn nuéc thai loai B -
TCVN) [17].

1.3.2. Phan huy TNT bang phuong phap sinh hoc ki khi

Cic thi nghigm chia chiing t6i dé tim céc VSV ¢6 kha ning chuyén hod TNT dudi
diéu kién hi€u khi da dat duge két qua kha quan doi véi nude ¢6 nong do TNT < 35
mg/l. Cc nghién cifu nay c6 thé 4p dung d€ xit 1y nudc thai chita TNT & nhimg noi ¢
mat bing rong, Irgng nudc 6 nhiém Ién va ndng do chat 6 nhiém trong nuée khong
cao. Tuy nhién, véi nhitng noi c6 néng do TNT trong nudc cao hon 35 mg/l, mat bang
san xudt ciing nhu xir 1§ hep, thi phin huy higu khi chua ddp tmg duge yéu-ciu. Do dé,
chiing 16i tién hanh c4c thi nghiém sinh chuyén hod TNT trong diéu kién ki khi nhém.
khic phuc nhitng han ché€ cia phuong phdp hiéu khi da ndi trén va tao ra duge quy
trinh 4p dung cho nhiing noi nude bi 6 nhiém TNT cao, mit bing xir 1y hep.

Dé xay dung quy trinh x{t I§ nudc thai chita TNT bang phuong phédp sinh hoc ki
khi, ching 10i ¢§ gang lua chon tap doan VSV ki khi ¢6 kha nang chuyén hod TNT cao
va da tién hanh nghién cifu cdc yéu 16 ngoai cdnh dnh hudng truc tiép dén hiéu suét
chuyén hod TNT clia VSV, trong d6 ¢6 céc yéu 16 chinh sau: nhiét do, pH, thdi gian

nuoi cdy, néng do chat 6 nhiém va VSV. Sau day 1a mot s6 két qua da nghién ciu.

1.3.2.1. Lua chon tdp doan VSV ki khi c6 khd ndng chuyén hod TNT cao
Céc tai Licu tham khao [6, 22, 24, 41, 52, 57] va thyc nghiém cho thay, xir Iy TNT

bing hén hop VSV c6 hieu qua va triet d€ hon ding don chiing. Ching toi khong tién
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hanh theo huéng phén lap don ching cdc VSV ki khi ma Iya chon tap hop chﬁhg trong
bin hoat tinh ¢6 nguén géc khic nhau, dé la: bin ao, bin c6ng nude thai sinh hoat,
biin song To Lich, biin ddy kénh thodt nudc chia cd s& ché bién thue phdm Tuong Mai.

Tién hanh thi nghiém theo muc 1.2.2.2. trong thiét bi ki khi ELE.

Kha nang chuyén hod TNT ciia céc loai bin duge dénh gid bang su thay doi
néng do cia TNT trong mdi trudng sau 5 ngiy nuéi cdy. Két qua duge trinh bay trén
bang 1.3.12. |

Bang 1.3.12: Su thay ddi néng d6 TNT trong méi trudng nuéi cy
vGi cac loai bun khic nhau (néng do TNT ban dau 100mg/1)

Loai bun Luong TNT con trong méi trudng
Luong TNT con (mg/l) | % TNT bi chuyén hoa
Biin cong nude théi sinh hoat 20 80
Biin song To Lich 15 85
Bun ao ' 35 65
Bon kénh thodt nude thai cia 0 100
co s& ché bién thuc phim
L Tuong Mai

K&t qua trén cho thiy:

- Trong 4 loai bun hoat tinh da lya chon, bin 1y tir kénh thodt nuéc théi cla co
s& ché bién thuc phdm ¢ kha ning chuyén hod TNT manh nhét. Loai bin ndy c6
nhimg chit hitu co la san phdm phan huy céc thic an thira va phu phim trong qud trinh
ché bién siic san, noi day vi khudn l(M sulphat mot loai vi khuén c6 kha nang sk
duyng TNT nhu nguén nito duy nhat [22] phat trién manh. Diéu nay phil hop véi két qua
nghién cifu cia mot s& tdc gia da cong bo [32, 52, 57]: sulfidogenic bacterium c¢6 kha
nang phét tri€n trén moi trudng ¢6 TNT 14 ngudn nitd duy nhat va do dé né c6 kha
nang chuyén ho4 TNT manh. Theo Boopathy va Kulpa [32] thi vi khudn khir sulphat
nay 1a Desulfovibrio species (ching B) phan lap dugc tir biin c3n clia nha mdy san xuat

thitc an.

1.3.2.2. Anh huéng ciia mét sO' yéu td ngoai cdnh dén hiéu sudt chuyén hod ki

khi TNT cua VSV

1.3.2.2.1.Anh hudng ciia nhiét Ao dén hiéu sudt chuyén hod ki khi TNT cua VSV
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Nuoi cdy ki khi ban hoat tinh ndng d¢ 5g/l trong moi trudmg khoéng pH8 chia
TNT ndng do 100mg/l & céc nhiet do 10, 20, 30, 40, 50, 60°C. Sau 5 ngay 18y mau, do
lugng TNT con lai trong moi trudng. Anh hudng cfia nhiét do dén hiéu sust chuyén hod’
ki khi TNT dugc x4c dinh thong qua néng d¢ TNT con lai trong moi trudng. Két qua
duge trinh bay trén hinh 1.3.3.

100 -
90 -
80 -
70
60 -
50 4
40
30
20
10 4 . .

0 ; . . . . » Nhiét d6,C

o 10 20 30 40 50 60 70

Hinh 1.3.3: Anh hudng cha nhiét d6 dén higu suat
chuyén hod ki khi

Hiéu suat chuyén hoa
%o

Trén hinh 1.3.3 cho thay:

- Nhiét do trong khodng 30 - 40°C 14 thich hgp cho qué trinh 1én men ki khi
chuyén hod TNT, nhiét do t6i thich 1a 40°C. Diéu nay chimg 10 tap doan VSV trong
biin hoat tinh 12 nhém wa nhiét.

1.3.2.2.2. Anh hudng cua pH ban déu

Nudi cay ki khi bun hoat tinh ndng d6 5g/l trong mdi trudng khodng chita TNT
100mg/1 & nhiét do 40°C, diéu chinh pH ban diu ciia moi trudng dat pH 4, 5, 6, 7, 8, 9
bang H,SO, vd NaOH. Sau 5 ngay 148y mau, x4c dinh néng do TNT con lai trong méi
trudng. K&t qua thi nghiém dugce trinh bay trén hinh 1.3.4.

100 -

=2 o0
o =]
1 1

%
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o Q
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Hiéu suat chuyén hod

[=]
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Hinh 1.3.4; Anh hudng clia pH dén hiéu suét chuyén hod
[NT cha VSV du6i diéu kién ky khi
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Tix hinh 1.3.4 cho thdy:

Trong khoang pH tir trung tinh dén kiém nhe (6 - 8), khi pH cang tang, kha nang
chuyén hod TNT cang manh. pH (5i thich 12 pH8, tai pH nay hiéu suat chuyén hod dat
100%. Trong thuc t&, & pHY, sau 5 ngay 1, néng do TNT trong nuéc thai cling khong
x4c dinh duoc nhung tir d6i chiing va quan sét sy phét trién clia VSV cho thdy & pH
kiém, TNT ciing bi phan huy ho4 hoc nén su mat di ctia TNT & pH nay khong phai chi.

14 sy sinh phén huy.
1.3.2.2.3. Anh hudng ciia thoi gian dén hiéu sudt chuyén hod ki khi TNT ciia VSV

Nubi cdy ki khi bin hoat tinh ndng do 5g/l trong méi trudng khodng cé néng do
TNT twong duong 100mg/1, nhiét do 40°C sau 1, 2, 3, 4, 5, 6 ngdy 14y mau, hiéu suét
chuyén hod TNT dugc x4c dinh bing su mat di cha TNT trong moi trudng nudi cdy.
Két qua dugc trinh bay trén bang 1.3.13.

Bang 1.3.13: Hiéu suit chuyén hoa TNT clia VSV

sau thoi gian nuéi cay khac nhau (néng dé TNT ban dau 100mg/I)

Thoi gian _ 1 ngay | 2 ngay | 3 ngay [ 4 ngay | 5 ngay | 6 ngay

Néng do TNT con (mg/l) 826 | 155 | 29 | 15 0 0

Néng d6 TNT bi chuyén hod(mg/l)| 27,4 | 84,5 | 97,1 | 985 100 100

Hiéu suat chuyén hod (%) 274 | 8453 | 971 98,5 100 100

Két qua bang trén cho thdy, sau 5 ngay 1én men ki khi v6i 0,5% bin hoat tinh
(néng do VSV 107 - 10 CFU/g bun), 100% TNT trong moi trudng di bi chuyén ho4.
Tuy vay, thoi gian 5 ngdy 0 13 hoi Iau, khé dp dung cho nhitng noi ¢6 mat bang xir 1y
hep ciing nhu nhilmg noi ¢6 hé théng xir Iy nhd. Cic thi nghiém tiép theo nham rit
ngén thai gian xtr 1y.

1.3.2..2.4. Anh hudng ciia néng do chdt 6 nhiém (TNT) va VSV (bun hoat tinh)

Nudi cay ki khi bun hoat tinh néng d¢ 5, 10, 15 g/l trong moi trudng khodng c¢é
néng do TNT: 50, 100, 150 mg/l, nhiét do 40°C. Sau 3 ngay 14y mau, x4c dinh lugng
TNT con lai trong moi trudng. Két qua trinh bay & bang 1.3.14.
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Bang 1.3.14. Anh hudng ciia néng d¢ chit 6 nhiém (TNT) va VSV (biin)

N.do TNT, mg/l 50 100 150
Biin, g /1
. 5 {10 { 15 5 10 | 15 5 10 | 15
Ngay
1 35010451 02 1 76 [ 11,6 6,1 | 135 | 16,7 164
2 11,70 0 | 0 {162]201]101] 68 | 65| 6,5
3 5,5 0 0 6,84 0 0 28 1294} 42
5 3,3 0 0 3,6 0 0 10,7 1,5 | 0,94

Tl bdng trén ¢6 thé thay rd, anh hudng cla néng do TNT va VSV trong qu trinh
xit 1y bang phuong phép sinh hoc ki khi: '

- Néu néng do VSV (bin hoat tinh thdp 5g/l), sau 5 ngay & TNT chua bj chuyén-
hod hét & ca 3 néng do, & céc néng do bin cao hon (10, 15g/1) khong xdc dinh duge
TNT trong moi truong sau 2 ngay nudi cdy & cdc miu c¢é ndng do TNT la 50 va
100mg/l, tuy nhién sic d8 cho thdy, sau len men khi khf vAn con san phdm trung gian.

- Khi ndng d6 TNT 1a 150mg/1 v6i néng do bun 15g/1, sau 5 ngay G van con TNT
v6i néng do 0,94mg/l.

Do dé6 trong qud trinh x1r 1y, tity néng dd TNT trong nuGc théi dé sir dung ndng
do bun hoat tinh tuong ng s&€ cho hiéu sudt xir 1y t6t hon.

1.3.2.3. Quy trinh xit Iy nuéc thdi chita thuéc né bang phuong phdp ki khi

Tir tai liéu va cdc két qua thuc nghiém, chiing t0i xdy dung quy trinh xit ly nuéc
thai chita thuéc nd bing phuong phép sinh hoc ki khi nhu sau:

* Chudn bi bin hoat tinh:

Can lg bun Iy t cong thodt nude thii cla co s& ché bién thuc phdm di gan bod
can, soi, dit duge dua vao binh nudi cdy ki khi chita moi trudng khodng sulfit cé thanh
phan sau (g/1): KCI - 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.
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Day kin nit binh, 1 & 30°C trong 5 ngdy, khi VSV phét trién tét, cﬁy‘chuyén sang
binh moi trudng méi. Sau 3 1dn chuyén (ndng do VSV trong binh dat 108-109 CFU/g),
dung dich nudi cdy dugc ding 1lam biin hoat tinh (giéng) trong qud trinh xir Iy nude
thai chita TNT bang phuong phép sinh hoc kj khi .

Qui trinh xir Iy nude thai chita TNT bang phuong phép sinh hoc ki khi:

- Nude théi chita TNT, DNT ¢6 ndng do > 35mg/l dén 150mg/l dugc gom vao
bé diéu hoa 1, tai day pH nudc thai duge chinh vé trung tinh bing H,SO, hosic NaOH.

- Nuéc thai dd chinh pH dugc chuyén vao hé théng xir 1y sinh hoc ki khi, bd
sung thém moi truong khodng sulfit (phdn trén) v bun hoat tinh ndng do 10g/1, dé
phén ¥ng 3 - 5 ngly, thinh thodng khudy, tron dé tang qud trinh tiép xuc gilta VSV va
chét 6 nhiém, thiic ddy nhanh qué trinh phan huy.

- Sau dé nude thai duge chuyén sang bé lang 1 dé ling 6 gid, phin nudc phia-
trén dugc chuyén sang bé keo tu 1, tai day bd sung chit keo tu 1 phén chua néng do
0,05% va Ca(OH), sao cho pH > 8, khudy déu, dé ling 24 gid.

- Phén nudc trong sau keo tu duge duge chuyén sang bé diéu hoa 2 (cho qud
trinh sinh hoc hiéu khi). Tai day pH dugc diéu chinh vé trung tinh bing H, SO,.

- Nudc thai sau khi da trung hod duge bé sung vi khudn hi€u khi, khodng sulfit,
nguyeén t§ vét (Mn**) theo ty 1& phit hop. Suc khi 3 - 4 ngay, tdc do dong khi 30m*/gid.

- Tiép theo dé ling 6 gid tai bé ldng 2, 161 loc qua cdt min, nudc thai sau loc cé
the thai ra moi trudng hodc cdnh déng sinh hoc (a0, hd ¢6 thuc vat ngap nude...) dé qui
trinh xir 1§ duoc triét dé hon. Nudc thai sau xit 1§ dat loai B (theo TCVN). |

- Phdn can cia bé lang sau xit 1y sinh hoc ki khi (bé ling 1) duoc tuin hoan lai hé
thong x{t 1y sinh hoc ki khi.

- Phin can clia bé keo tu dugc tach ra dé xir Iy rieng bing chon hoac dét.

1.3.2.4. Xut Iy thit nghiém nudc thdi chita TNT ciia Z121 theo cdc diéu kién toi

tru dd nghién ciru
Dé kiém chiing két qua di nghién cifu, chiing t6i tién hanh 1én men kij khi véi
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diéu kién sau: nuéc thii chita TNT ndng do 98,8mg/l + khodng sulffit + bin hoat tinh
(10g/1, v6i ndng do VSV 10*CFU/g), pHS8, & & 40°C. Sau 3 ngay, xdc dinh mot s& chi
tiéu moi trudng co ban. Két qua dugce trinh bay ¢ bang 1.3.15.

Bang 1.3.15: CAc chi tiéu moi trudmg cta nuéde thai trude va sau xit 1y ki khi

Noéng do TNT trong nudc thai COD (mg/l) BOD;(mg/)
Trude xir | Sau xirly Hiéu suat | Truée x| Sauxix | Trude | Sau xi
Iy (mg/l) (mg/l) phan huy, % 1y 1y X 1y 1y

98,8 0 100 395 98 75 35,8

Sau 3 ngay 1 ki khi, TNT d4 bi chuyén ho4 hoan toan. Cac chi tieu vé BOD, COD
déu dat tiéu chudn nuc thai loai B (TCVN) [18].

1.3.2.5. Két ludn

- Tap hop cdc VSV trong bun hoat tinh tir cdc cong nudc thai cha cdc clra hang
an, cdc co s& san xudt thifc an c6 nhiéu vi khuédn khir sulphat ¢6 khé nang chuyén hod
TNT cao, ¢6 thé dugc lua chon dé ding trong qua trinh x{t 1§ nude thai chita TNT béng
phuong phap ki khi.

- Céc y€u 16 moi trudng anh hudng 16n dén hiéu suidt chuyén hod TNT cha VSV
ki khi. Mo6i trudng Khoédng sulfit 1a moi trudng thich hop cho su phan huy TNT ki khi.
Diéu kién thich hop cho hi¢u sust chuyén hoa 16i da 1a: nhiét do 40°C, pHS, thai gian
nuodi cdy 2 - 5 ngdy tuy nong do TNT. Néu ndng do TNT cao c6 thé diéu chinh lugng
bun hoat tinh (VSV) trong binh 0 d€ nit ngén thdi gian 1én men va TNT duge chuyén
hoé hodc phan huy hoan toan.

- C6 thé 4p dung két qua nghién ciu nay vao xi 1y nude thai chita TNT & nong do
cao (> 100mg/l) cho cdc co s& hodc cdc day chuyén san xuét thudc nd chita TNT trude
khi théi ra ao hé tr nhién.

1.3.3. Xir ly TNT bang phuong phap két hop 2 qua trinh khi khi va hiéu khi dé
loai bd san phim trung gian

Nuéc thai chita TNT ndng do 100mg/l, bd sung khodng sulphit, bin hoat tinh
(10g/1), diéu chinh pH dén 8, lén men khi khi 5 ngay sau dé bé sung cic nguyén (& vé’t,-
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cdc mudi vo co ( tao diéu kién nitrat hod t6t), VSV ... theo muc dich cua thi nghiém.
K&t qua dugce trinh bay trén bang 1.3.15.
Bang 1.3.15. Két qua phan tich nong do TNT trong nudéc thai
( Két qud do Vién phdp y Qudn dgi phan tich)

Tén mau Maul | Mdu2 | Mau3 Mi¥ | Mau5 | Mau6
G+K"Y (K | (NaY) | (vsv+ Mn*3)| Mn*?) | (sau KK)

Noéng do TNT

(mg/1) 0,0085 0,0073 | 0,0087 KPH 0,0075 | 0,0104

* KPH- khong phét hién

- Két qua trén bang cho thdy & tit ca cdc mau thit nghiém nude thii déu ¢6 ham
lwong TINT rat it (<10pg/l).

- Méu b6 sung VSV hi€u khi va Mn*? cho két qua t6t nhat (khong phat hién dugc
TNT trong moi trudmg) '

- Két qua sic ki khéi phé tai Vién phap y Quéan doi cho thdy khong con sin
phém trung gian (xem phén phu luc).

1.4. MOT SO KIEN NGHI KHI XU LY NUSC THAI CHUA TNT, DNT TU QUY TRINH
SAN XUAT THUSC N6

Nudc thai tir qud trinh sdn xudt thudc nd 12 mot loai nuée thai chifa nhiéu hop
chét nitro vong thom doc hai nhu TNT (chii yéu), DNT, mot s6 tap chét va céc san
phdm tu phan huy chua hoan toan clia TNT trong tu nhién. Do d6, mudn xir 1y triet dé
nudc thai loai nay ddi hdi mét quy trinh két hop nhiéu yéu t6 méi trudng cﬁng nhu sinh.
Vat. )

Sy phan huy TNT bang VSV di dugce nghién citu va 1a phuong phép tién tién,
hiéu qua. Su bién déi sinh hoc clia TNT d4 duge nhiéu nha khoa hoc nghién ctu [25,
32, 33, 36, 59, 60...]. Fernando [38] chi ra ring, TNT c6 néng d¢ ban ddu 30mg/l trong
moi truong nudi cdy ndm Phanerochatae chrysosporium (hi€u khi), khoang 50% bi
phan huy 16i CO, trong 30 ngay va chi cdn 2,8% TNT c6 thé thu héi duge. Trong nuoi
cdy ki khi, 2 loai VSV 13 Pseudomonas sp. va vi khudn khit sulfat Desulfovibrio sp. C6
khad nang chuyén hod TNT & néng d¢ ban déu 100mg/l thanh triaminotoluene hoac

toluene bang qu trinh dé amin hoé khir san phim trung gian diaminonitrotoluene.
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Tuy nhién, cdc nghién ctru déu phét hién ra céc san phdm chuyén hod trung gian
' nhung khong cé bing chiing vé su bé giy vong hoac khodng hod. Diéu nay chitng 16 su
han ché khi sit dung phan huy sinh hoc TNT v céc hop chét nitro ¢6 vong thom béng
cac VSV don 1€.

Nhiéu ¥ tudmg clia cdc nhd nghién citu di duge dua ra nhim khic phuc han ché
dd néu khi st dung phan huy sinh hoc TNT bang cdc VSV don 1é. Andrea va cOng su
[22] d4 nghién ciu sy chuyén hod triaminotoluene (TAT) dugc tao thanh trong qué
trinh khir TNT bang VSV va gid dinh ring VSV chuyén hod TAT bing t& bao clia vi
khudn sulfit hod, chi xay ra trong diéu kién hiéu khi ¢6 su xidc tic cia cdc nguyen 16
vét. San pham cta su chuyén hod TAT chua biét 16 nhung trong dich huyén phi € bao
hi€a khi, khoang 1/3 nhém amino dd dugc gidi phdéng thanh amoni. M6t s¢ téc gid
khédc dé nghi két hop nhiéu loai VSV (nam, vi khudn, xa khudn) trong nhiéu cong doan
xtr 1y {45, 50, 60, 67...1.

Tir nghién ctu tai licéu, k€ thira k&t qua nghién ctfu cla céc tdc gia da cong b,
qué trinh thuc nghiém trong khuon kho dé tai nhanh KC - 04 - 10, ching 16i ¢6 mot s6
kién nghi sau:

1. V6i nudc thai tir qu trinh sin xuét thudc né c6 néng do TNT < 35mg/l ¢ dugc
xir Iy bing quy trinh phan huy higu khi. Nudc thai sau xir 1y duge thai ra .ao, hoé chia-
hoic cénh déng sinh hoc ¢6 tréng ngd dai, béo tay hodc ¢d l4c... 1a nhilmg thirc vat ngap
nude ¢ tdc dung lam sach nude rat hiéu qua.

2. Véi nuée thai ¢ nong d6 TNT 16n hon 35mg/l dén dudi 150mg/l duge xir 1y
bang cong nghé phan huy ki khi v6i bln hoat tinh chifa nhiéu vi khuén sulfat (nhw
trong bao cdo da néu), sau d6 xur 1y ti€p theo quy trinh phan huy hiéu khi ¢6 b6 sung
nguyén t vét (Mn*) 3 - 4 ngay 161 théi ra cdnh dong sinh hoc, ao, hé cé thuc vat ngap

nudc .



CHUONG II.

NGHIEN CUU AP DUNG CONG NGHE SINH HOC XU LY NUGC THAI
CHUA AXIT STYPHIC TU QUA TRINH SAN XUAT THUOC GOINO

'2.1. TINH HINH NGHIEN CUU

Thudc goi nd Ja mot loai thudc nd rat nhay ding dé gay nd cic thudc né kém
nhay. Céc chat thai; thdi ra tir qué trinh sdn xuét thudc goi nd 14 céc loai chat thai dic
biét c6 tinh doc hai nguy hi€m va c6 tinh nhay né rét cao. Mot trong nhitng thanh phén
chinh ciia thuéc goi nd 1 axit styphnic. |

Cho dén nay chwa c6 tai liéu ndo néi dén anh hudng cu thé ciia AS déi v6i moi
truong, nhung né ndm trong danh sdch 429 chit doc nguy hai cin duge xir Iy [54]. Khi
c6 mit trong nuéc, AS lam ting do mau cia nude, Jam can trd su cung cap oxy cho sinh
vt séng, gdy mii khé chin hodc mii thdi cho nude va thit ¢4 [70]. Theo tai liéu cta
Urbanski [77], AS c6 tinh chat va do doc hai twong ty trinitrophenol (TNP). Khi t6n tai
trong khong khi véi néng do 1 - 17,5mg/m3-trong 6h, TNP gay nhiém doc niang cho
ngudi. TNP gdy bénh eczema, viém than, gay mét ngl, 1dm suy giam chic nang co
quan tiéu hod va ho hap. Liéu gay chét ciia TNP ddi véi chudt 14 0,5g/kg. Khi bi nhiém
doc TNP 0,05g/kg lién tuc trong 9 ngay chuét s€ chét. Dung dich TNP 0,04% gay chét
sau 30 phut d6i v6i cdc vi- khudn Staphylococcus, Typhusbakterier, Streptococcus...
TNP an toan déi vdi dong vat thuy sinh & nong do < 3,8mg/1 [79].

AS la mot trong nhiing hgp chét nitro vdong thom vi thé cdc nghién ctu vé sinh
phén huy cdc hogp chét nay ciing dia duge nghién citu tir 1au (lich sir nghién ciu céc
cong trinh va co ch€ phan huy cdc hgp chat nitro vong thom da dugc néi téi trong
chuong I). Tuy nhién, vé cau tao AS ¢6 vong phenol nén cé thé qua trinh sinh phan huy
gan gidng v6i qud trinh sinh phan huy trinitrophenol.

Theo Lenke va cong sy, 1992; Vorbeck va cong su, 1994, 1998, trinitrophenol bi
phan huy biang cdch khir mot phdn vong benzen tao hén hgp Meisenheimer nho viéc
gén hydride ion vao vdng thom va tdch nhém nitro khoi vong dudi dang nitrit [55].

Theo J.C. Spain, Gibson, Jain va coOng su, Chauhan va cong sy [73], cdc

hop chat nitro vong thom bi khir nhém nitro nhd enzym mono-oxygenaza tr VSV.
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Moraxella sp. ¢6 thé sit dung 4-NP nhu nguén cacbon va nito’ duy nhat. Ching JS443
Arthobacter sp. va Arthobacter protophormiae RKJ 100 c6 thé sit dung 4-NP va 4-NC
nhu nguén cacbon duy nhat.

Hugh McTavish, Gunjan Pandey and Prasad Kotharu [49] di xay dung so do con
dudng chuyén hod 4-NP va resorcinol nhe VSV. G day, resorcinol bi hydroxyl hoé nho-
enzym phenol 2—m0nooxygénaza bing cich gidm flavin va oxy. Trong con dudng
chuyén hod nay, mot nhém VSV c¢é thé tham gia vao bude ddu tién cla quéd trinh
chuyén hod va cidc nhém VSV khéc ¢6 thé tién hanh céc budc ti€p theo nhd cdc enzym
cia ching.

Hién nay, trén thé gidi cdc tai lieu vé xir 1§ AS bang phuong phdp sinh hoc duoc
cong b6 rat it, hau nhu chua c6.

Tai Viét Nam, viec xir Iy AS ciia nudc thai tir qué trinh san xuét thude goi nd
bing phuong phép sinh hoc cling chira duge nghién cttu va 4p dung nhiéu. Ding trudc
thuc trang ¢ nhiém moi trudng do AS cé trong nudce thai gay ra, ching toi tién hanh
phén 1ap va tuyén chon céc ching VSV c6 kha nang phan huy AS manh dé ché tao ch&
phdm va x4y dung quy trinh x{t 1y nuGc thai tir qué trinh sén xudt thudc goi nd.
2.2.NGUYEN LIEU VA PHUONG PHAP

2.2.1. Thiét bi:
- Céc thiét bi nghién citu déu ¢6 do chinh x4c tin cdy di néu & chuong 1.
2.2.2. Nguyén liéu:

2.2.2.1. Cdc mdu ddt va nudc:

- Dat, bun, nude 18y tir cdc khu vuc di bi 0 nhiém thude sdng, dan, thudc goi nd
lau nam va tir noi thai clia c4c nha may san xuit quéc phong dé phan lap VSV.

- Nudc thai tir qud trinh san xuét thu6c goi né chita AS dé xir Iy & quy mo
phong thi nghiém.

2.2.2.2. Cdc hod chat:

AS dang tinh thé ¢6 d6 tinh khiét trén 99% hoa tan trong nudc cét vo tring duoc
st dung dé bd sung vao moi trudng nudi cdy VSV.

Céc hoé chat dang dé tao moi trudng nudi cdy VSV va xdc dinh COD, BOD:

Lh
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- Khodng: K,HPO,, MgSO,, FeSO,, NaOH,...
- Ngudn Cacbon: Saccaroza, glicoza, ...
- Nguoén Nito: (NH,),S0O,, cao ndm men, bot dau tuong...
2.2.2.3. Cdc moi truong
2.2.2.3.1. Méi truong khodng 101 thiéu

- Mbi trudmg co sO duge cdi tién tr moi trudng khodng Czapek diing dé phan lap va
tuyén chon céc ching VSV ¢6 kha niang phan huy AS c6 thanh phan nhu sau [9]:

KH,PO, 0,4 g/l
(NH,),S0, 0,6 g/l
MgS0,.7TH,0 . 0,06 g/l
CaCl, 0,08 g/l
FeSO, 0,01 g/l
Nudge 1 1it

2.2.2.3.2. Méi truong dinh dudng cé nguén C va N han ché’
- Moi trudng co sO da cdi tieén dé nghién cifu dnh hudng cda cdc diéu kién nuoi cdy

dén kha nang sinh trudng va phan huy AS cia céc chiing VSV da tuyén chon:

KH2PO4 0,4 g/l
(NH4)2504 0,6 g/l
MgS0O4.7H20 0,06 g/l
CaCl2 0,08 g/l
FeSO4 0,01 g/l
Rom 0,1 g/l
Bot dau tuong 0,025 g/l
Nudce 11it

2.2.2.3.3. Méi trudng giit gidng

DE giit gidng VSV, moi trudmg c¢6 ngudn C va N han ché duge bé sung:

AS 5mg/l
Sacaroza ' 4 ¢/l
Thach 20 g/1



2.2.3. Phuong phap

2.2.3.1. Phuong phdp phdn ldp va tuyén chon cdc ching VSV c¢6 khd ndng
phdn huy AS
2.2.3.1.1. Phuong phdp phdn ldp

VSV phéan huy AS dugc phén lap theo phuong phdp lam giau VSV [8].

Dat va nude 18y tir cdc nguodn chifa chét thai 1a AS & cdc nha may qudc phong
san xuat thudc goi nd. |

Can 10g dat cho vao binh tam gific 250ml ¢6 chita 90 ml méi trudngkhodng t6i
thi€u (mo td 0 mug22.2.3.1). Ngudn cacbon duy nhat la AS v6i ndng do Smg/l. Cic
méu nude duge bo sung cc thanh phén khodng véi ndng do nhu moi trudng khodng (Gi
thiéu va ndng do AS ciing la Smg/l.

Sau d6 cdc binh tam gide duge nuoi cdy trén mdy lic t6c do 200vong/phiit &
nhiét do phong (30°C + 2°C). Thoi gian nudi cdy 7 ngay. Su sinh trudng ctia VSV phén
huy AS duge danh gid theo do duc cha dich nuoi cdy. Binh nao ¢6 VSV phit trién 16t
s& dugc 14y 1am gidng theo ty 1& 5% dé cdy lap lai nhu trén. Sau 3 vong lap lai, binh
nao c6 moi trudng duc nhét va mau xanh clia AS gidm nhiéu nhat tic VSV phat trién
161 nhét thi duge 1dy dé phan lap theo phuong phap cdy gat trén dia thach. Cic dia
.thach ddc_)c nudi trong th &m & nhiét do 30°C +2°C. Sau 5 ngay, tdch cic khudn lac
riéng biét ¢6 mau sdc va kich thudc khac nhau sang Ong thach nghiéng chita moi
trudng git gidng (muc22.2.3.3). C4c ching duge dénh ky hi¢u dé nghién ciu tiép.

Dinh gid mitc d¢ sinh truéng sau 5 ngly clia cdc chiing phan lap duoc trén thach
nghiéng chifa moi trudng khodng t6i thiéu ¢6 AS 5mg/l 1a ngudn hitu co duy nhat.

2.2.3.1.2. Tuyén chon cdc chiing VSV c6 khd néng phdn huy AS cao

Cdc ching sinh trudng t6t trén moi trudng thach nghiéng c¢6 AS 1a ngudn hitu co.
duy nhat dugc lya chon dé nuoi c4y trén moi trudng dich thé khodng t6i thida (mo ta &
muZ2.2.3.1) ¢6 bd sung AS v6i néng do 20mg/l. Cdc méu trén ducc nudi cdy trén may
lac t6c do 200vong/phiit, & nhiét do phong (30°C +2°C).

Sau 7 ngay nuoi cdy, cdc mau thi nghiém dugc xic dinh lugng AS con lai trong
moi trudng bang phuong phdp sic ky 16ng cao d4p (HPLC) [20]. MAu nio ¢6 ham luong
AS giam nhiéu chiing to ching VSV trong mau dé c¢d kha nang phan huy manh AS vi
duge tuyén chon dé tiép tuc nghién citu trong c4c thi nghiém ti€p theo.
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2.2.3.2. Dinh tén dén lodi cdc chung VSV dai dién c6 khd ndng phdn huy AS cao
Sau khi tuyén chon duge cdc ching VSV ¢6 kha nang phan huy AS cao, chiing 16i
chon ra 2 chiing ndm mé&c M1 va ndm men M10 ¢6 kha nang phan huy AS manh nhat
dé dinh tén v tién hanh cdc nghién cttu tiép theo.
2.2.3.2.1. Binh tén ndm moc
DE phan loai ndm mé'c, stt dung cdc phuong phdp quan sdt vd mo 14 hinh théi
khudn lac, hé soi v co quan sinh sén va phdt sinh bao tlf clia ndm mdc. Sau dé dua vao
céc khod phan loai ndm méc cla Benett va Hunter [26] d€ dinh tén loai dudi su givip do
clia BO mon Vi sinh vat, Trudng Pai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Noi.
2.2.3.2.2. Dinh tén ndm men
Nghién citu. cdc dac di€ém hinh thdi, dac diém sinh 1y, sinh ho4 cla chiing nam
men M10 [17]. Sau dé dua vao céc khod phan loai ndm men cla Lodder dé dinh ¢én

lodi dudi su gitip dd cia Vién V¢ sinh phong dich Quéan déi.

2.2.3.3. Nghién citu dnh hudng cua diéu kién moi truong lén sinh truong va.
khd ndng phdn huy AS cuia cdc chung VSV da lua chon

* Tién hanh nudi cdy 2 chiing M1 vA M10 trong moi trudng dich thé c6 khodng,
lignin (rom), bot dau twong (mo th & muc22.2.3.2), v b6 sung dudng saccaroza 3g/l
trong cédc diéu kién nhiét do, pH, chét dinh dudng khic nhau.

- D6i v6i ndm men, dé x4c dinh kh& nang sinh trudng clia ching, sit dung
phuong phap do mat o6 quang hoc dich nuoi cdy [8] & thdi diém ban dau va sau 5 ngay
nuodi cay trén .méy $0 mau Zenway 6300 O bude séng 620nm.

- Xdc dinh sinh trudng cta ndm moéc: st dung phuong phép xdc dinh trong
luong sinh khdéi kho [4] sau 5 ngay nuoi cay.

* D& xdc dinh &nh hudng cla cdc diéu kién moi trudng 1én kha nang phan hu}’/-
AS, tién hanh nuoi cay 2 chiing M1 va M10 trong moi trudng dich thé ¢6 khodng, rom,
bot dau wong (mo ta & muc22.2.3.2) va saccaroza 3g/l 161 b sung AS véi néng do
20mg/l. Thoi gian nudi cdy 7 ngay, trén mdy lac tdc¢ do 200vong/phiit, & cac diéu kién
nhiét do, pH, chat dinh dudng khic nhau. Sau d6 xdc dinh ndéng d6 AS ban dau va ndng
do AS con lai trong moi trudng sau 7 ngay nudi cdy.

Dé xéc dinh ndng do AS c¢6 trong moi trudng nudi cdy, 18y 10mi dich nuoi cay
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cho vao &ng ly tam, ly tam S000vong/phiit trong 15 phuit. Loai bb can va sinh khdi, 18y
phin dich trong x4c dinh néng do AS bing phuong phip sic ky long cao 4p - HPLC
(muc 2.3.6). Sau d6 tinh ra phdn tram (%) lugng AS di giam so v&i ban dau theo cong
thie:

% AS giam = 100_ néng do AS con lai trong moi trudng sau 7 ngay nudi cay x 100

nong do¢ AS ban dau trong moi trudng nudi cay
2.2.3.3.1 Anh huéng ciia nhiét do
Nuoi ¢dy VSV trong moi trudng nhu di mo ta & trén tai cdc nhiét d¢ 15, 20, 25,
30, 35, 40°C. Ddnh gi4 kha nang sinh truomg va phan huy AS cha céc ching M1, M10
O céc nhiét do nay.
2.2.3.3.2. Anh hudng cia pH ban ddu
Nué6i cdy VSV trong moi trudng nhu dd mo6 ta & trén tai cdc pH 3; 5; 6; 7; 8
(dugc diéu chinh bing NaOH va H,SO,). Dénh gid khi ning sinh trudng va phan huy
AS ctia cdc ching M1, M10 & céc pH nay.

2.2.3.3.3. Anh hutng ciia cdc ngudn dinh dudng
* Anh hudng cha céc nguén Cacbon
C4c ngudn cacbon dugc sit dung dé nghién cifu sy sinh trudng clia 2 ching M1 va
M10 1a glucoza va sacaroza nong do 4g/l. S di ching t81 chon 2 loai dudng nay la vi
day 12 2 loai dudng thong dung, dé ki€m, gi4 thanh ha, dé 4p dung trong thuc 1€,

Dé ddnh gid dnh hudng clia cdc nguén cacbon 1én kha niang phan huy AS cla 2
ching trén, st dung sacaroza va glucoza véi cac ndng do duge dua vao moi trudng nhu
sau: - Sacaroza: 1,2, 3,4, 5 g/l.

- Glucoza: 1,2, 3, 4, 5 g/l.

* Anh hudng ctia cde ngudn nito

Cay VSV trén méi trudng dich thé nhu mo ta & trén nhung khong ¢6 (NH,),S0,
va bot dau twong. Sau d6, moi trudng duge bd sung cdc ngudn nito mot cich riéng ré’

vii ndng do nhu sau:

- (NH,),S0,: 0,6g/1
- (NH,),HPO,: 0,6g/1
- BOt dau tuong: 0,5¢/1
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D¢ danh gi4 Anh hudng cia ndng do cdc ngudn nito lén kha nang phan huy AS
cla 2 chlng trén, 2 nguén nito dugc bd sung vdi néng do nhu sau:
- Nguoén nitg hitu co (bot dau trong) : 0; 0,01; 0,025; 0,05g/1.
- Ngubn nito vo co (NH,),SO, :0;0,3; 0,6; 1g/l.
2.2.3.3.4. Anh hudng ciia ndng d6 chdt 6 nhiém
Sau khi x4c dinh dugc moi trudng dinh dudng, gid tri nhiét do, pH t&t nhat cho sy
sinh trudng va phan huy AS clia VSV, ching toi sir dung moi trudng nay dé nghién ciu
ti€p 4nh hudng cta néng do chat 6 nhiém dén kha nang phén huy AS ciia chiing. AS
dugc bd sung vao moi truong véi cdc ndng do 1a 10; 20; 30; 40; 50mg/l.
2.2.3.3.5. Nghién citu dong hoc qud trinh sinh trudng va phdn huy AS cua cdc

chung dd lua chon

* Pong hoc qua trinh sinh trrdng
Sau khi di xdc dinh dugc mdi trudong dinh dudng, gid tri nhiét do va pH thich
hop nhét cho sinh trudng cda VSV, nudi cdy VSV 6 cidc diéu kién d6 trén thiét bi lén
men hi&€u khi Bioflo - 2000 (thé tich dich nuoi: 2 lit). DE nghién ctu dong hoc qud
trinh sinh trudng:
- D61 v6i ndm mdc, sir dung phuong phdp xdc dinh trong lugng sinh khéi kho
ctia 100ml méau sau 0; 1; 2; 3; 4; 5 ngay nuodi cdy.
- D361 v6i ndm men, sir dung phuong phdp d€m s6 luegng t€ bao ban ddu va sau 1,
2, 3, 4, 5 ngdy nudi cdy bang phuong phép pha loang t6i han ciia Cok [4].
* Dong hoc qud trinh phan huy AS
Nuoi cdy VSV wrong thié€t bi 1én men hi€u khi Bioflo 2000 trong moi trudng va
diéu kién nuodi cdy nhu thi nghiém trén véi nong do AS 20mg/l (thé tich 2 lit). X4c dinh
nong do AS codn lai trong moi trudng nuodi cdy sau 0; 1; 2; 3; 4; 5; 6; 7 ngay. Pong hoc
qué trinh phan huy AS duge x4c dinh bing su thay ddi néng do AS trong moi trudmng,
sau 1; 2; 3; 4, 5; 6; 7 ngay nuodi cdy so véi ban dau.
2.2.3.4. Nghién ciru khd ndng xit Iy nudc thdi bi 6 nhiém AS bdng cdc ching
VSV dd tuyén chon

Duya vio nhitg dic diém nghién ciru vé kha nang sinh trudng va phan huy AS
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chia céc ching di tuyén chon, ching t6i ti€n hanh nghién cttu kha nang xir 1y nudc thai
chita AS ctia chiing:

- Nude thai duge 18y tir noi phét thai ctia ddy chuyén san xudt thude goi nd, xdc
dinh néng do AS c6 trong nudc thai, sau dé dit cic méu thi nghiém:

+ M 1 (d6i ching): 6 1t nudc thai

+ Mau 2: 6 lit mrée thai + cdc thanh phan khodng nhu trong méi trudng phén 1ap
VSV phan huy AS + VSV da tuyén chon.

+ Mau 3: 6 lit nuéc thai + cdc thanh phan t8i vu cho sy phan huy AS da nghicn
citu & trén + VSV da tuyén chon.

Mau 2 va 3 dugc cdy 5% dich nhan giéng 2 ching M1, M10 r6i nuéi suc khi &
cac diéu kién 161 wu cho qué trinh phan huy AS da nghién cttu & trén. Xéc dinh nong do
AS timg miu theo thoi gian. Tir d6 danh gid kha nahg X 1¢ nuéce thai chita AS cua céc
ching da tuyén chon va dwa ra quy trinh xir 1§ AS & quy mé phong thi nghiém; xdc
dinh mot s& chi tiéu hod 1y clia nudc thai trude va sau khi xir 1y: néng do AS, pH, COD,
BOD.

2.2.3.5. Phuong phdp xdc dinh AS trong moi truong nudi cdy

Noéng do AS trong moi trudng nudi cdy duge xdc dinh bang phuong phip SKLCA
[20]. Nguyén tic cGa phuong phdp HPLC la dua trén su hap phu va dai hap phu chon
loc clia céc hop chat trong cot sic ky vdi pha dong nhat dinh trong diéu kién dp sual
cao. Nhy d6 ngudi ta ¢6 thé tich riéng timg cdu tlt ctia hdn hop va st dung Detector
UV hoic Detector - Diode Array dé do phd hép thu cla cdc cdu ti.

Diéu kién do: Cot Hypersil c18 (200 x 4 mm); Ty 1¢ pha dong MeOH : H,0 =
60 : 40 (theo thé tich); Tdc do dong: 0,8ml/phiit; Ap sudt: 280 bar. |

Cich tién hanh do: Sau khi dat xong céc thong s& cin thiét, tién hanh rira bom,

rita cot, doi duding nén va 4p suat 6n dinh khoang 30 - 45 phiit. Ding microxilanh 1dy
5/\41 dung dich phan tich dua vao budng mau. Mdy s&€ tr dong ghi cic thong s&: thoi
gian Iuu (RT), chiéu cao pic (peak), dién tich cling nhu thanh phan phan tram (%) va

ndng do cua timg c4u tir trong hén hop.
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2.3. KET QUA VA THAO LUAN
2.3.1. Két qua phan lip va tuyén chon cic ching VSV phan huy AS
2.3.1.1. Két qud phdn ldp

Tir cdc mau ddt va nude 1ay tir cde ngudn 6 nhiém AS khédc nhau, tién hanh phan
lap céc chiing VSV ¢6 kha nang sinh trudng trén moéi trudng chita AS 1a nguén hiu co
duy nhit bing phwong phép 1am gidu VSV duge mo td & muc 2.2.3.1.1. Két qua duoc
trinh bay ¢ bang 2.1:

Bang 2.1. Cac nhém VSV phan lap tir dit va nudc 6 nhiém AS

Miu | Sé Nam men Nim méc Vi khuin
lugng| g5 chiing | %(*) | S5 chiing phan | %(*) | S6ching | %(*)
mau | phan lap duogc lap dugc han lap dugc
Pat 6 3 39 3 22 2 39
Nudc 6 6 2 7

Ghi chii: (*): % trén téng s6 chiing phan lap duge.

K¢ét qua & bang trén cho thdy:

- Tur 12 mau dét va nuée bi 6 nhiém AS, phén lap duge 23 ching VSV ¢6 kha
niang sinh trudng trén moi trudng cé AS 1a ngudn hitu co duy nhit. Trong dé ¢6 Y-
chiing ndm men, chi€m 39%; 5 ching ndm mdc chi€ém 22% va 9 ching vi khuan chiém
39%, khong thdy su xudt hién cia xa khudn. K&t qua nay phd hop véi cdc két qua
nghién ctu vé cdc VSV ¢6 kha nang phan huy cdc hop chat nitro vong thom [60].

- O céc mau nude, s§ luong chung VSV phan lap duoc 1a 15 chang (chiém 65%.),
nhiéu hon so véi cdc mau dat (8 chiing, chiém 35%). Diéu nay cho thdy VSV phan huy AS
ton tai trong nuée nhiéu hon & trong dat.

* Dua trén cdc dac di€ém khdc nhau vé mau sic, hinh thdi, kich thuéc khuén lac,
chiing t6i tich riéng timg ching va ddnh ky hiéu cho méi ching. Ddnh gid mic do sinh
trudng ciia cdc ching nay sau 4 ngdy trén moi trudng thach nghiéng cé AS la ngudn

hitu co duy nhat, ¢ nhiét d¢ phong (30 + 2°C). K&t qua dugce trinh bay trén bang 2.2:
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Bdng 2.2. Mot s6 ddc diém va mikc do sinh trudng cia

cdc ching VSV phan ldp tir ddt va nudc 6 nhiém AS

Nhém | Chung Mau sic, hinh thai, kich thuéc Miic d6 sinh
VSV VSV _ Khuin lac trudng
Z1 Khuin lac tréng trong, hoi 16i, hinh trdon c6 2 +++
vong ddng tam,.
72 Khuédn lac mau tréng sita, tron nho. +
Vi 73 Khuén lac tring duc, trdn to ++
khudn 74 Khuén lac hoi vang, béng, tron to. +++
Z5 Khuén lac vang 6ng, tron nho, nhdy. +
76 Khudn lac tring trong, tron to, 16i. ++
77 Khudn lac tring trdn, nho li ti. +
1 Khun lac vang, 16, trdn nho. +++
Im Khu#n lac trong, tron nho, 16i. +++
78 Khuén lac hong do, hinh ciu, nhd, uét. +
Z9 Khuin lac tring, béng md, trdn nho. ++
7210 Khudn lac tring, kho. +4++
Nam M3 Khufn lac mau vang naw, rat nhd, nhiy béng. +++
men M4 Khuin lac tring kem, béng, tron nho. +4+
M5 Khuén lac tring md, bé mat kho, hinh ciu to. 4+
M10 Khuén lac tring kem, bé mat kho, tron nhd. +++
DI Khufn lac tring duc, det, to +
P2 Khuén lac hong, tron nhd, béng +++
Ml Khuin lac 16n, mau xdm long chudt, xung +++
guanh den
Nam M2 Khudn lac ¢6 hinh chdi, mau vang dam amm
moc M9 Khuén lac dang nhung, s¢i nhe, ¢6 khia & viing +++
mép. Lo
M11 Khudn lac hinh tron, mau Xanh Iuc +++
L M12 | Khudn lac to. xGp. mau vang niu 14
+: phét trién yéu ++: phat trién trung binh +++: phit trién manh

Qua bang 2.2 ¢6 thé thay:
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- Mic d9 sinh trudng c-ila 23 chiing VSV phan lap trén moi trudng ¢6 AS 12 ngudn
hitu co duy nhat 13 khac nhau. C6 nhitng ching phdt trién t6t nhu M10, M1 nhung cfing
c¢6 nhimg chiing phét trién y&u (Z1, Z2). Diéu ndy néi lén kha niang s dung AS nhu
ngudn hitu co duy nhét cta céc chiing 1a khong gidng nhau.

- Trong 3 nhém VSV, nhém ndm méc ¢6 5 chiing thi tat ca déu sinh trudng manh.
diéu nay phli hop véi két qua nghién citu nuéc ngoai [24, 60). Nhém n&m men c¢6 6
trén 9 chiing c¢6 mifc do sinh trudng manh, cdn nhém vi khudn sinh trudng yéu: chi cé
4 trén 9 ching cé mifc do sinh trudng manh.

- V¢ hinh théi:

+ Trong 9 chiing nim men phan lap duoc, phin 16n déu ¢6 khudn lac nhd, mau
tring. Mot s8 c6 khuén ty gi4, bé mit kho. Mot s3 c6 mau hoi héng hodc vang nau,
béng hodc ué... |

+ Céc chiing ndm méc phan, 1ap duge ¢6 mau sac, hinh théi da dang. Mot vai
chling ¢6 mau vang nau, mot ching ¢6 mau xanh 14 cay, hé s¢i phdt trién, 1 ching ¢§
mau xam 1ong chudt, khuﬁn ty bdm siu vao mat thach ...

+ Céc chling vi khudn da s6 c6 khudn lac hinh cdu nhd, mau tring, mic do
sinh truong véu. |

- 15 chiing ¢6 mic 4% sinh trudng manh trén moi trudng c6 AS la ngudn hitu co
duy nhét s& dwgc dénh gis kha nang phan huy AS trong méi trudng dich thé bing thi-
nghiém ti€p theo. ’

2.3.1.2. Két qud tuyén chon cdc chiing VSV cé khd ndng phdn huy AS cao

- D€ tuyén chon cic chiing VSV ¢6 khé nang phan huy AS cao, ching 161 tién
hanh nuoi cdy 15 chling di chon trén moi trudng khoéng t6i thiéu ¢6 bd sung AS ndng
do 20mg/l 12 ngudn hitu co duy nhat (theo mu@2.3.1.2). S di ching to6i chon néng do
AS 20mg/1 dé nghién ctru I3 vi khong VSV nao ¢6 thé sinh trudng dugc & ndng do chat
nay trén 25mg/l nhu ngudn cacbon va nito duy nhat [61]. Khi ndéng do AS cao s& tic
ché su sinh trudng cia VSV.

- Kha nang phan huy AS cba VSV duoge dinh gid dua trén viéc xdc dinh ham
luong AS con lai trong moi trudmg sau 7 ngay nudi cdy bang phuong phap sic ky ifmg'
cao dp (HPLC) da mo ta 6 mug22.3.6.1.
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K&t qua trinh bay trén bang 2.3.

Bang 2.3. Su thay déi néng do AS trong mdi trudmg sau 7 ngay nuoi cdy

Stt | Chiung VSV | Nong dé AS con lai trong | % ASconlai | %AS giam
moéi trudng nusi cdy (mg/h)
1 Z1 12.6 63.0 37.0
2 74 : 12.4 62.0 38.0
3 1 14.4 72.0 28.0
4 Im 15.6 78.0 22.0
5 210 19.3 96.5 3.5
6 b2 14.9 74.0 26.0
7 M3 7.8 39.0 61.0
8 M4 7.9 39.5 60.5
9 M5 . 7.9 39.0 61.0
10 MI10 7.4 35.0 65.0
1i \%0! 8.9 44.0 56.0
12 M2 11.8 58.0 42.0
13 M9 14 70.0 30.0
14 M1l 11.4 57.0 43.0
15 MI2 156 78.0 22.0
16 | D ching 19.9 9.5 0.5

Két qua trén bang cho thay:

Tat cd cdc chlng sinh trudng manh trén moi trudng chita AS 14 nguén hifu cu
duy nhét, déu c6 kha nang phan huy AS v6i hiéu suat phan huy khéc nhau (iir 3,5% -
65%).

- Trong s6 15 ching thir hoat tinh phan huy AS thi 5 chiing ¢6 hiéu suit phén
huy dat trén 50%: trong d6 cé 4 chiing ndm men 13 M3, M4, M5, M10 va 1 ching i
nam mdéc M1. Ching ndm men M10 c6 hiéu suat phan huy cao nhét (néng do AS trong

moi trudng giam 16i 65%).
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- 5 chiing c6 hiéu sust phan huy AS trén 50% déu la ndm men va nfm méc s&

dugc dinh tén ¢ bu

e ti€p theo.

2.3.2. Két qua dinh tén cac VSV cé kha nang phan huy AS cao

| Duéi sy gitip d& ciia Bo mon Vi sinh vat, trudng Pai hoc Khoa hoc ty nhién, Dai
hoc quéc gia Ha Noi va Vién Vé sinh phong dich quan doi, dic diém hinh théi cua

chiing nim m&c M1 nhur sau:

B‘!

ang 2.4. Pac diém phan loai chiing nim méc M1

Pac diém

Chiing M1

Hinh thdi khufn

Khufn lac trén méi trudng Czapek mau xdm 16ng chudt hodc & giita

lac nau xim, xung quanh den.
Dich tiét Khong
Séc t6 tiét ra MT |Khong

Vich ngan trong
khuén ty

Sei ndm phan nh4nh, ngan vich, nau nhat dén nau, nhan hoac sén sui
day 2-5..

Hinh dang cudng
sinh bao tir

Cuéng sinh bao tir trdn, don doc hodc mot nhém & tan cing hoig
bén canh soi n&m, don gidn hodc phan nhinh, thing hoic khiig
khuyu, mau nau nhat hodc nau t6i, nhdn hoac sin sii gan cudi,
ngin vich day 3-8

Hinh dang, mau
sic clia bao 1l

Jn_han 25-40ux 12-171

Bao tir chudi hudng ngon, cong nhe, hinh thon dai, 3-4 vich ngan|

Tir cac dac

diém trén, tra theo khod phan loai ndm mdc ciia Bernett va Hunter

[26], ching nfm mdéc M1 thudc loai Curvularia prasadii R.L & B.LL Mathur.

Dac diém nuoi c4y va sinh 1y clia chiing ndm men M10 duge trinh bay & bang 2.5.

Bang 2.5. Dac diém nuéi cay va hinh thi té bao cta chiing nim men M10

Cac dac diém

Chung M10

Hinh thdi khufn
lac sau 4 nedy

Khuén lac trén moi trudng Hansen mau tring, hinh tron, bé mat
kho.

Tao séac t§ Khong

Khufn ty gid He soi, ¢6 vach ngin tao thanh chudi.
Tao vang Khong

Sinh cidn Khong

Sinh bao tr

Khong c6 gia bao tir. Bao tir tao thanh boi sy phan doan clia soi
niam.

Hinh dang bao
1

Bao tir trén, 1 t€ bao, khong maw, hinh tru ngén, phéing 2 ddu
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Theo khoé phan loai ndm men cta Lodder, chiing M10 ¢6 nhiéu kha nang thugc
loai Geotrichum capitatum.

Céc chiing con lai duge tién hanh twong tu, két qua 5 chung VSV phan huy AS

manh la: 1. Ml : Curvularia prasadii R.L & B.L Mathur
2. M10 : Geotrichum capitatum
3.82 : Candida pelliculosa
4.83 : Rhodotorula glu ninis
5.%4 : Kloeckera sp.

Cic thi nghiém ti€p theo s& duge tién hanh vé6i 1 dai dién ndm moc (M1) va 1 dai
dién ndm men (M10).
2.3.3. Két qua nghién cifu Anh hudng cia diéu kién méi truong 1én sinh trudng
va kha ning phan huy AS cia cic ching VSV da lua chon
2.3.3.1 Anh hudng cia nhiét do
* Anh huong cla nhiét do lén sinh trudng:

2 ching M1, M10 dugc nuoi cdy trén moi trudng cé khodng, lignin (rom), bot
dau tuong va dudng (nhu mo 13 & muc 2.2.3.3.1). Xéc dinh trong huong sinh khéi kho.
chiing ndm méc M1 va do niat do quang hoc chiing nim men M10 & thdi diém ban ddu
va sau 5 ngay. K&t qua trinh bay trén bang 2.6.

Bang 2.6. Anh huéng cia nhiét dé nuéi cay lén sinh trudng

clia chiing ndm méc M1 va nim men M10

Chiing M1 (g/50m! dich nuéi) Chiing M10
Nhiét do Oh Sau 5 ngay 0D, 0OD:
15°C 0,008 0,092 0,154 0,989
20°C 0,007 ' 0,106 0,159 1,473
25°C 0,008. 0,123 0,162 1,982
30°C 0,008 0,168 0,151 1,957
35°%C 0,008 0,156 0,161 1,438
40°%C 0,007 0,015 0,153 0,191
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K&t qua trén bang cho thay:

- Nhiét do c6 anh hudng r6 rét t6i kha nang sinh truéng cta 2 ching VSV. Trong
khoang tir 15°C dén 35°C c4 2 ching M1 va M10 déu c6 kha nang sinh trudng nhung
véi mic do khac nhau.

- Ching M1 cho sinh kh6i nhiéu nhat khi nhiét do nuoi cdly la 30 va 35°C (tang
khoang 20 an so véi ban ddu). Khi nhigt d6 giam con 25, 20, 15°C, sinh khdi chung M1
cling giam dén, chi tang tr 10 - 15 14n. Khi phiét d6 1én t6i 40°C thi sinh khéi tang rdt it
chimg 16 & nhiét dg nay M1 gan nhu khong con kha nang sinh trudng.

- D6i voi M10, gid tri OD; dat cuc dai tai nhiét 46 25°C (dat 1,982). O 30°C, gia
tri ODs clOng lén 161 1,956. 3 céc nhiét do khédc, mat d6 quang hoc ching M10 gidm
nhiéu, chi dat 0,9 - 1,4. Con & 40°C, s sinh tredng bi e ché han nhu hoan wan, OD;
gin nhu khong ddi so v4i ban ddu va chi dat 0,19. Nhu vay, nhiét 46 (6t nhat cho sinh
trudng cua chiing ndim men M10 1a 25 - 30°C.

- Tir két qua trén ching (& hai ching M1 va M10 déu [a VSV wa am, chiing ¢6 the
sinh tfui'mg trong dai phiét do tr 15°C dén 35°C. Ching ndm méc c6 nhiét do sinh
trudng t6i vu 12 tir 30-35°C. Chlng nim mén ¢6 nhiét do sinh trudng t6i vu dao dong (it
25-30°C. K&t quéa nay phlt hop véi két qua cua céc téc gia da cong b [52]

* Anh hudng cia nhiét do lén khd ndng phdn huy AS

Hai ching M1 va M10 dugc nudi trén moi truong ¢é AS néng do 20mg/1 nhu
mo ta & muc22.3.3.1. Sau 7 ngay, xdc dinh ndng do AS con lai trong moi truong nuoi
cdly bang phuong phdp HPLC. Két qua thi nghiém duge trinh bay trén bang 2.7.

Bang 2.7. Su thay ddi néng d¢ AS trong méi trudng sau 7 ngay nuéi ciy

2 ching M1 va M10 & cic nhiét d¢ khac nhau

Nhiét ‘ Chung M1 Ching M10

do Nong do AS con lai % AS Nong do AS con lai | % AS gidm
(*C) trong MT (mg/l) gidm trong MT (mg/l)

15 17,4 13,0 16,2 19,0

20 13,7 31,5 12,7 36,5

25 6.5 67,5 5,0 75,0

30 5,7 73,5 3,6 82,0

35 9,5 52,5 9.3 52.5

40 19,5 . 2.5 19,9 (.5
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Két qua trén bang cho thay:

- Nhiét do c6 anh hudng 16 rét dén kha nang phan huy AS ciia 2 ching M1 va
M10. Diéu nay dugc thé hién & sy thay d6i ndng do AS trong moi trudng nudi cay.

- Hiéu sust phan huy AS clia ca 2 chiing dat cao nhét & 30°C, néng do AS gidm
t6i 73,5 va 82% so v6i ban ddu. Hiéu sut nay cao hon & 25 va 35°C t6i 1,1 - 1,6 lan. O
40°C, 2 chling VSV khong con kha nang phan huy AS. Diéu nay lién quan dén kha
nang sinh trudng ciia ching & cdc nhiét do trén. O céc nhiet do khdc (15 - 20°C), hieu
suit phan huy AS cia 2 chiing nay gidm ro rét va gidm t6i 3 - 4 lan. |

- C4c két qua trén phit hop vdi cdc ket luan clhia mot s§ téc gid trude day ring: kha
ning phan huy cdc hop chat tir thude sting dan trong dét 6 nhiém ciia VSV dao dong
trong khodng nhiét do 20 - 37°C va nhiét d¢ 161 vu la 30°C [70]). Khoang nhiét do nay du
rong dé ¥ng dung vao cong nghe xtr Iy sinh hoc cdc hop chat thude sing dan & nhiing
ving 4&m cé nhiét do trung binh trong nam khong dudi 20°C. Nhu vay, cdc ching ching
(0i nghién citu & day thich hop v6i viee xir 1y dét, nude 0 nhiém tai cdc khu vuc sén xudt
va bio quan thudc sting, thudc nd & nudc ta.

K&t qua trén bang 2.6, 2.7 duge biéu dién bing d6 thi trén hinh 2.1 va 2.2:

0,2 100
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2 0,15 Trong lugng
0 5 sinh khoi
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=
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E-

B~ 0

30 35 40
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Hinh 2.1: Anh hudng ciia nhiét do len kha ning
sinh trudng va phan huy AS ciia chung M1

69



2.5 100

‘1 T N\ - 80 Matdo
: rg quang hoc
w 1.5+ 60 2 :
S vy |—*+— % A.S giam
(@] 1 T B lao Z
)
05 1 R MR 4- 20 &
0 - EN{ et |_50

15 20 25 30 35 40
Nhiét d¢ (oC)

Hinh 2.2: Anh hudng ciia nhiét 4o Ién kha ning sinh trudng va
phan huy AS cta chiing M10

2.3.3.2. Anh hudng ciia pH
* Anh huéng cta pH lén sinh trudng

- Nudi cay 2 chimg.Ml va M10 trén moi trudng cé khodng, lignin; bot dau
trong va dudng & cdc pH khédc nhau theo phuong phdp mo ta & muc 2.2.3.3.2. Xac dinh
trong lugng sinh khoi chiing ndm mdc M1 va do mat d¢ quang hoc ching nim men
M10 & thai diém ban ddu va sau 5 ngiy dé xdc dinh anh hudng ciia pH Ién sinh truong,

Két qua thi nghiém duge trinh bay trén bang 2.8.

Béng 2.8. Anh hudng cia pH kén sinh trudng cia ching M1, M10

Ching M1 (g/50ml dich nudi) , Ching M10
Nhiét do Ban dau Sau 5 ngdy oD, o))
3 0,007 0,137 0,155 1,713
5 0,007 0,159 0,162 1,977
6 0,008 0,132 0,153 1,965
7 0,007 0,121 0,155 1611
8 0.008 0.083 0,161 1.406

Két qua & bang trén cho théy:

- pH moi trudng ¢6 anh hudng t6i sy sinh trudng cua VSV phan huy AS.

- Ching M1 sinh trudng tot trong dai pH tir 3-6, sinh khoi déu tang wr 16 - 23
14n vi tang nhiéu nhé& & pHS. O cac pH7- pHS, mic do sinh trudng cha M1 gidm,
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trong luong sinh khoi chi tang tir 10 -14 lan. Diéu nay phd hgp véi dic diém sinh
trudng cta ndm mdc [5].

- Chiing M10 sinh trudng t6t & tat ca cdc pH da thir nghiém, gid tri OD tang tir
khoang 0,14-0,18 1én dén 1,4 - 1,9. Tuy nhién & pH 5 va 6, dich nuoi c6 gia tri OD; cao’
nhit, 1én 161 >1,9 . Chimg t(’)’ day 1a cdc pH t6i wu cho sinh truong cia M10.

- Tir d6 cho thay VSV phan huy AS sinh truong ¢ pham vi pH rit rong tr pH 3 - 8.
pH thich hgp nhat cho sinh tn1dng cia ndm méc la pHS, ndmmen 12 pH 5 - 6.

* Anh hudng cia pH lén khd ndng phdn huy AS:

- 2 ching M1 va M10 dugc nudi trén moi truong ¢ AS 20mg/l nhu mo ta & muc
2.2.3.3.1. Sau 7 ngay, x4c dinh néng d6 AS cOn lai trong moi trudng nudi cdy bang
phuong phip HPLC. Két qua thi nghiém dugc trinh bay trén bang 2.9.

Bang 2.9. Su thay déi nong do AS trong moi trudng sau 7 ngay nuoi cay
2 chung M1 va M10 ¢ cac pH khic nhau

Chétng M1 Chiing M10
pH | Nong do AS con lai % AS Nong do ASconlai | 9% AS giam
trong MT (mg/l) giam trong MT (mg/1)

3 10.7 47.5 11.6 42.5

5 6.1 69.5 4.5 77.5

6 8.0 60.0 4.2 79.0

7 11.9 40.5 5.9 | 70.5

8 18.0 10.0 15.3 23.5

K&t qua trén bang cho thay: ,

- pH c6 anh hudng dén kha nang phan huy AS cia M1 va M10. & cdc pH khic
nhau, ndng do AS con lai trong moi trudng nuodi cdy rat khac nhau.

- D61 v6i chung M1, hiéu suit phan huy AS dat cao nhét & pH 5 (69,5%). Con
chiang M10, hiéu sudt phan huy cao nhat & pH 5 - 6 (ndng do AS giam 77,5 - 79%). Tai
pH 7, hiéu sual phan huy c6 gidm so véi pH 5 - 6 nhung khong dang ké. O cic pil
khdc, hiéu sudt phan huy AS cha ca 2 chiing giam ro rét. Dac biét, & pH 8, ¢4 2 ¢hung
c6 hiéu suat phan huy AS rit thap (chi con 10 va 23,5%). Cic két qua nay phi hop vdi
k&t qué cta cdc téc gid nude ngodi vé kha nang sinh trudng ciia cde VSV phan huy hop chit

nitro thom ¢ cdc pH khdc nhau [82].
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- Nhu vay, kha nang phan huy AS ciia céc chiing tai cdc pH khic nhau c6 mdi

lién quan chit ché t6i kha ning sinh trudng clia chiing khi pH thay déi.

K&t qua trén bang 8, 9 dugc minh hoa bang dé thj trén hinh 2.3, 2.4.
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Hinh 2.4. Anh hudng ciia pH 1én kha nang sinh trudng va phan huy AS ctia ching M10

2.3.3.3. Anh hudng ciia cdc nguon dinh dudng:

2.3.3.3.1. Anh hudng ciia cdc ngudn cacbon:

* Anh hudng cua cdc ngudn cacbon lén sinh trudng.

- Nuoi cdy 2 ching M1, M10 trén cdc moi truong cé cdc ngudn cacbon khic

nhau (nhu mo ta & mucz2.3.3.3). DSi ching 1a moi trudng khong ¢6 ngudn cacbon. Sau
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5 ngdy, xdc dinh trong lugng sinh khdi ching M1 va do mat do quang hoc chiing M10.
K&t qua trinh bay trén bang 2.10.

Bang 2.10. Anh hudng cia cic nguon cacbon lén sinh truéng

cua chung M1 va M10
Nguon cacbon Chung M1 (g/50ml dich nuoi) Chung M10 (OD)
D6i chimg 0, 01 0,143
Glucoza 0,179 1,951
Sacaroza ' - 0,165 - 1,922
Lactoza 0,138 1,416
Tinh bot tan _ 0,144 1,502

Két qua bang 10 cho thiy: Ci 2 ching déu sinh trudng t6t rén 4 ngudn C khic nhau:
trong lugng sinh khéi ching M1 ting 13 - 18 lan vA gid tri OD chiung MI10 ciing ting tir
10 - 14 14n so v6i d6i ching. Tuy nhién, khi nudi cdy trén ngudn C 1a lactoza va tinh bot tan,
mifc do sinh trudng ctia 2 chiing khong t6t bing trén glucoza va saccaroza. Dic biét, khi ngudn
C la glucoza thi 2 chting M1 va M10 ¢6 mufc do sinh trudng 6t nhat. Diéu ndy c6 thé giai
thich vi glucoza 1a nguén C d& hap thu nhat d&i véi VSV.

* Anh hudng ciia cdc ngudn cacbon 1én kha nang phan huy AS:

- Nuoi cay 2 ching M1 va M10 trén cidc moi trudmg ¢6 AS 20mg/l va bé sung
cdc ngudn dudng vdi cdc ndng do khdc nhau (nhut mo td & muc 2.2.3.3.3). |

- 2 loai dudng dugc chon dé nghién citu 13 saccaroza va glucoza vi day 14 2 loai
dudng dé ki€m, gid thanh ré va dé 4p dung trong thuc . Hon nita, mifc do sinh truding
clia M1 va M10 trén 2 ngudn C ndty t6t hon ca so vdi cdc nguén C da nghién ciu & thi
nghiém trén. Ngodi ra, viéc bd sung ngudn C vd N dé& sir dung ¢6 thé gidp cic VSV
chéng chiu va phzit trién duge trong moi trudng ¢6 ndng do cao chat 6 nhiém [30, 67,
82]. Sau 7 ngay, xdc dinh ndng'do AS ¢dn lai trong moi trudng bing phuong phdp
HPLC. Két qua thi nghigm duoc trinh bay trén bang 2.11. |
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Bang 2.11. Sy thay doi nong dé AS trong moi trudmg (MT) sau 7 ngay nuéi ciy

2 chiing M1 va M10 & cdc ndéng d saccaroza khac nhau

thing do Ching M1 Chiing M10
|| Sacaroza Néng do AS conlai | % AS giam| Nong d6 AS con lai | 9 AS gidm
(/) trong MT (mg/l} trong MT (mg/t) *
1 8.1 59.5 6.3 68.5
2 1.3 63.5 49 75.5
3 6.4 68.0 4.5 717.5
4 54 73.0 3.5 82.5
5 5.1 74.5 32 83.0

K&t qua trén bang 11 cho thdy:

- Nong d6 dudng saccaroza anh hudéng manh mé dén kha nang phan huy AS
clia 2 chling VSV: ndng do dudng cang cao, hiéu suat phan huy cang 16n.

- D3i véi ca 2 chiing, khi ndng dd saccaroza tang 1én thi hi¢u suét phan huy ting
rﬁanh va dat cao nhit tai nong do Sg/t (dat 74,5 va 83,0%). Tuy nhién tai ndng do 4g/1,
hiéu suit phan huy AS thdp hon khong ding ké so véi ndng do Sg/l (dat 73 va 82,5%)
trong khi d6 lugng dudng tang lén 25%. Nhu viy, vé phuong dién kinh t&, 4g/t dlr(‘mg_
cho hiéu qua cao hon nén trong.thuc t& xir 1y chi nén bd sung 4g/1 saccaroza.

Bdng 2.12. Su thay di nong do AS trong MT sau 7 ngdy nuéi cdy
2 chung M1 va M10 ¢ cdc nong do glucoza khdc nhau

Nong do Ching M1 Chung M10
Glucoza | Nong do AS con lai % AS Nong do AS con lai | % AS giam
g/l) trong MT (mg/1) gidm trong MT (mg/l)
1 10.9 45.5 7.9 61.5
2 9.7 520 6.6 67.0
3 8.6 57.0 5.6 _ - 72.0
4 6.3 ' 68.5 ' 5.2 ' 74.0
5 59 70.5 4.9 75.5

Tir két qua 0 bang 2.12 nhan thay:

- Ciing nhu déi vdi saccaroza, ndng do glucoza c6 anh hudng tuong twr dén hiéu

sudt phin huy AS cha 2 ching M1, M10 va ciing dat cao nhét khi ndng do glucoza tang

N
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1én Sg/l (dat 70,5 va 75,5%). Tuy nhién, so v&i moi trudng ¢6 ngudn C 1A sacaroza thi
hi¢u suéit phan huy AS clia 2 chiing trong moi trudng chita glucoza Ia thdp hon. Dicu
ndy c6 thé giai thich vi d&i véi VSV, glucoza 13 nguén C dé hdp thu nhét nén lugng AS
chiing cdn thém cho sinh trudng s€ it hon so v6i trudng hop moi trudng ¢ saccaroza.

Nhu vay, khi xi ly nuéc thai chia AS nén b sung vao mol trudmg dutmg
sacaroza voi néng do 4g/l dé nuoi cdy VSV phan huy AS (vira hiéu qua kinh t& vira
hiéu quéi. phan huy AS cao).

2.3.3.3.2. Anh hudng ciia cdc ngudn nito
- Anh hudng ciia cdc ngudn N lén sinh trudng:

- 2 ching M1 va M10 duge nudi trén cdc moi trudng 6 cdc ngudn N khdc nhau
(nhu mo td & mucZ2.3.3.3). DBgi ching 12 moi truong khong c6 ngudn N. Sau 5 ngay,
xdc dinh trong lugng sinh khoi ching ndm méc M1 va do mat dd quang hoc chiing

M10 . Két qua thi nghiém dugc trinh bay trén bang 2.13:

Bang 2.13. Anh huéng clia cic nguon N Ién sinh truéng cha chiing M1 va M10:

Nguon Nito Ching M1 (g/50ml dich nuoi) Ching M10(OD)
D6i chitng 0, 006 0,157
(NH,),S0, 0,155 1,805

(NH,),HPO, 0,132 1,751

Bot dau wong 0,161 1,956

Két qua bang trén cho thdy:

- Ci 2 chiing déu sinh trudng tt trén ci 3 ngudn N khic nhau. Dac bigt, khi
ngudn N 1a bot dau tuwong, chiing sinh trub‘ng 16t nhat. C6 thé ngoai viéc cung cAp ngudn
N cin thiét, bot dau twong con cung cap thém mot s6 nguyén 8 vi luong va vitamin rat
tot cho VSV nén di lam tang kha nang sinh trudng cla chiing.

* Anh hudng cita cdc ngu(ﬁ‘n-N lén khd ndng phdn huy AS

- Nuoi cdy 2 chung M1 va M10 trén cdc moi trudng ¢d AS nong do 20mg/l vi
b sung cde ngudn N khac nhau (nhu mé 3 & muc?2.3.3.3). Sau 7 ngdy, xédc dinh néng
do AS cdn lai trong moi trudng nudi cdy bing phuong phdp HPLC dé ddnh gid anh

hudng ciia cde ngudn N 1én kha nang phan huy AS clia VSV,
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- Két qua thi nghiém duge trinh by trén bang 2. 14:

Bang 2.14. Su thay déi nong do AS trong MT sau 7 ngay nuéi ciy

2 chiing M1 va M10 & cdc nong dé bot dau tuong khac nhau

Nong do Chung M1 Chung M10
botddu | Nong dp AS conlai | % AS gism| Néngdo ASconlai | 9 AS
t‘(“)/Tl')g trong MT (mg/l) trong MT (mg/1) gidm
g
0 5.9 70.5 9.8 51.0
(.01 5.8 71.0 8.5 57,5
0.025 5.6 72.0 5.1 74.5
0.05 54 73.0 5.0 75.0

K&t qua & bang trén cho thy: Nong do bot dau twong (BDT) ¢ anh hudng khic

nhau t61 hiéu sudt phan huy cia ting chiing.

- B6i véi ching M1, néng d¢ BDT anh hudng khong nhiéu dé€n hiéu sudt phan
huy AS clia VSV (néng do AS trong moi trudng nuodi cdy van giam 70,5% ké ca khi

trong méi truong khong co BDT).

- D6i véi chiing M10, BDT kich thich manh t6i qud trinh sinh phan huy AS:
Nong do BDT cang tang, hiéu suat phan huy AS ctia M10 cang 16n. Tuy nhién, sy ting

lén nay khong ty 1& thun vdi su tang nong d¢ BDT. Khi tang ndng do BDT tir 0,025¢/1

dén 0,05g/1 (khi d6 ndng d¢ BDT cao gdp 2) nhung hiéu sudt phan huy lai chi tang rat

{t. Vi vay, thuc t€ khi sir dung chi ¢dn bd sung BDT vio moi trudong nuoi cay vdi ndng

do 0,025g/1.

Bang 2.15; Su thay doi nong do AS trong MT sau 7 ngay nuéi cdy VSV
0 cdc nong dé (NH,),SO, Kkhac nhau: '

Nong d§ Chang M1 Ching M10
(NH;)/;;SO4 Nong do AS con lai % AS Nong do AS con lai | % AS gidm|
s trong MT (mg/l) gidm trong MT (mg/l)
0 20.0 0.0 20.0 0.0
03 8 60.0 3.8 81.0
0.6 5.4 73.0 4.2 79.0
0.9 45 775 | 4.1 79.5
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Két qué’i trén bang cho thay:

- Tai 2 mau thi nghi¢m khong chita (NH,),SO, thi sau 7 ngay nuoéi cdy, nong do
AS trong méi trudng khong gidm. Diéu nay cho thdy ca 2 ching khong c6 kha ning
phan huy AS do chiing khong sinh trudng dugc khi moi trudng thi€u ngudn N v ca.

- Theo cdc két qua trén, M1 ¢6 hié¢u sudt phan huy AS manh nhat tai ndng do N
vo co 14 0,9g/1 (hiéu sudt dat 77,5%). Con M10 c6 hiéu suit cao nhat tai ndng do N vo
co 12 0,3g/l (hiéu sudt dat 79,5%). Tai cdc néng do N vo co khdc, hiéu suat phan huy
AS th4p hon nhung khong ding ké nén dé phd hop v6i ¢a 2 chiing, chiing toi chon
ndng do N vo co 0,6g/1 dé bd sung vio moi trudng nudi cdy VSV phan huy AS.

2.3.3.4. Anh huéng ciia néng do AS
* Anh hudng ctia ndng do AS lén sinh trudng:

- Nu6i cfy 2 ching M1 va M10 trén moi trudng c6 khodng, lignin, bot dau
trong, dudng (nhu mo ta & muc2.3.3.4) va bd sung AS vdi cdc ndng do khic nhau. Sau-
5 ngay, xdc dinh trong lu’c_mg sinh kh6i chiing nfm méc M1 va do mat
dd quang hoc dich nuodi chiing M10 (OD;). Két qua trinh by trén bang 2.16:

Bang 2.16: Anh hudng cfia nong do AS lén sinh trudng cta ching M1, M10

Néng do AS Ching M1 (g/50ml dich nudi) Chung M10
(mg/l Ban dau Sau 5 ngay oD, 0D.
10 0,005 0,177 0,147 1,956
20 0,008 0,152 0,123 1,642
30 0,006 0,105 0,136 1,113
40 0,006 0,071 0,154 0,359
50 : 0,007 0014 0,131 0,114

Két qua trén bang 2.16 cho thidy:

- Néng do chdt 6 nhiém anh hudng manh mé t6i kha sinh trudng ciia VSV, O
nong do AS cang 16n, mifc do sinh trLr('mg‘ci'la 2 chiing M1 Vﬁ MI0 cang gidm.

- O ndng do AS lOmgﬂ, sinh kh6i 2 chiing tang nhiéu nhat. O cic nong do AS
cao hon (dén 40mg/l), VSV van phit trién duge. Két qua nay ciing phit hop véi cde kdt
qué cfia mot s6 tdc gid tren the gigi [38, 45]. O ndng do AS SOmg/l, 2 chitng gin nhu

"
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khong sinh trudng duge. Tir d6 cho thdy ndng do AS qué cao da tdc ché su sinh trudng
ctia VSV. Diéu ndy ph hop vdi céc két qua nghién cttu di cong bd [31, 60, 84].

* Anh hudng ciia néng do AS lén khd ndng phdn huy cia VSV

- Nudi cdy 2 ching M1 va M10 trén moi trudng c6 khodng, lignin, bot dau
twrong, dudng (nhu mo ta & muc22.3.3.4) va bd sung AS véi cdc ndng do khdc nhau. Sau
7 ngdy, xé4c dinh néng d9 AS con lai trong moi truong (theo muc22.3.6). K&t qua thi
nghiém dugc trinh bay trén bang 2.17.

Bang 2.17. Su thay déi nong do AS trong MT sau 7 ngay nuéi ciy 2 ching M1, M10

Néng do _____ ChingMI | Chiing M10
AS ban dau Nong do AS con lai | % AS giam Néng do AS con lai | ¢ AS gidm
(mg/l) trong MT (mg/l) | trong MT (mg/l) |
10.1 0.5 95.1 0.3 97.0
20.0 6.5 67.5 5.2 740
30.0 2.5 25.0 219 27.0
40.1 35.8 11.8 352 12.5
50.1 492 1.8 498 04

~ K6t qua trén bang 2.17 cho thiy:

- Néng do cht 6 nhiém &nh hudng manh mé t6i khi nang phan huy AS clia 2
chiing VSV. Néng do AS c6 hiéu qua xit Iy triét d€ nhét 1a 10 mg/l: hiéu suat phan huy
lén t6i 95,1 va 97,0%. G ndng do AS 20mg/, hiéu sust phan hity ca ca 2 ching khong
bing & néng do 10mg/l nhung gid tri vé& lugng AS bi phan huy cao hon (c6 thé tioh
duge 13 13,5mg vi 14,8mg AS so v6i 9,6 v 9,8mg & néng do AS 10mg/1). O néng do

“AS cing cao, hiéu suit phan huy cing thdp vi khi néng do AS Ien dén 50mg/l thi hicu
sudt phan huy qud thap. Piéu ndy xay ra do ham lugng chit 6 nhiém cao s& trd thanh
chat doc d6i voi VSV nén né s kim him st phdt tri€n va hoat tinh ciia VSV,

- Két qua ¢ bang trén ciing cho thdy khad nang phan huy AS trong moi trudng
ny cao hon trong moi trudng chi ¢6 AS nhir ngudn hitu co duy nhal. picu nay Xdy ra

“do cidc ngudn co chit bd sung thém da gitip VSV chong chiu t6t hon vé&i chat o nhiém
va tang hoat tinh phan hiy ching. Liic ndy, cdc ngudn co chét ndy la ngudn co chit so
cdp va khi ching can kiét, chal & nhiém s€ dugc st dung nhu ngudn co chal thit cap
[13].
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Anh hudng clia ndng do AS lén khé nang sinh trudng v phan huy ctia ching
M1 va M10 dugc minh hoa bing d6 thi trén hinh 2.5, 2.6.

0.2
0.15. 4
§ B2 Trong luong
S0 sinh khai
o 0.1 4 v -
< (—+— % A.S giam
0.05 - R
0 -

Nong do A.S

Hinh 2.5. Anh huéng ciia néng do AS lén khi nang sinh trudng
va phan huy cia chiing M1

Mat do
quang hgc

—— % A.S
giam

oD5s

40

Néng dé A.S

Hinh 2.6. Anh hudng ctia néng do AS lén kha ning sinh trudng

va phan huy cia chung M10

2.3.3.5. Dong hoc qud trinh sinh trudng va phdn huy AS
- Sau khi da xdc dinh dugc mOi'tnr(‘mg dinh dudng, gia Itr.i nhiét do va pH thich
hop nhit cho sinh trudng v phan huy AS ctia VSV, nuoi cdy riéng 1€ 2 chiing M1 va
MI10 & cdc diéu kién d6 trén thiét bi [én men hi€u khi Fermentor Bioflo - 2000 (My) ¢6

bé sung AS ndng do 20mg/l (thé tich dich nuoi: 2 lit).
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* Pong hoc qud trinh sinh truong: |

- Xiéc dinh trong lugng sinh khdi cia 100ml mau ching M1 sau 0; 1; 2; 3; 4; §
ngiy nuoi cdy va dém sd t€ bao ching M10 sau 0, 1, 2, 3, 4, 5 ngay nuoi cdy trén dia
thach. K&t qua trinh bﬁy. trén bang 2.18, 2.19 va minh hoa béng d6 thi hinh 2.7.

Bdng 2.18: Trong lugng sinh khéi ciia chiing M1 theo thoi gian

Thoi gian (ngay) 0 1 2 3 4 5

Trong luong sinh khéi | 0,013 | 0,056 | 0,122 | 0,197 | 0,291 | 0,305
(2/100ml dich nuéi)

Bing 2.19: S6 lugng VSV ciia ching M10 theo thoi gian
(N - 86 luong VSV (CFU/ml))

Thoi gian (ngay) 0 1 2 3 4 5
N 7,6.10° | 4,5.107 | 1,3.10° | 8,6. 107 | 9,1. 105 | 4,3. 1(F
- LgN 388 | 7,65 9,11 7,93 6,96 5.63
10,00 7
] h
8,00 e .
- 6’00 / HQ
= 4,00 -
2,00
0,00 T T T T T 1

o 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 2.7. Duong cong sinh trudng cua M10 theo thoi gian
Theo két qua cua cdc bang trén, ta th.ﬁ'y:
- Déi vai ML, sinh khéi tang nhiéu tir ngay thit 2 (trong lugng sinh khéi tang
10,066 so v6i ngay thit nhét) v tang nhanh nhat vao ngay thi 4 (trong lugng sinh khdi
tang 1en (i 0,094g). Toe do tang gidm dan & ngy thit 5. Nhu vy 6 do sinh trung

clta M1 dat cao nhat ¢ ngay thi 4.
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- Dudng cong sinh trudng clia ching M10 gan nht khong c6 pha lag, ¢6 thé do.
chiing di thich nghi vdi cdc chat 6 nhiém v moi trudng nudi cdy nay 1a dd chat dinh
dudng cho sy phdt trién clia chiing. Pha log ctia qué trinh sinh trudng cla ching M0
ting rit nhanh, pha can bang ton tai ngén va ti€p dén la pha tir vong, s lugng VSV gidm
cham. S& ligng t& bao dat cao nhat & ngdy tha 2 (dat t6i 10°).

* Pong hoc qua trinh phan huy AS

- Nong do AS con lai trong moi trudng duge xdc dinh theo muc?2.3.6.

- K& qua thi nghiém dugc trinh bay trén bang 2.20.

Bang 2.20. Sy thay ddi nong dé AS trong MT nuéi ciy 2 chiing M1 va M10

theo thoi gian

Thoi gian nudi ~ Ching M1 Chiing M10
cdy (0gaY) | None do AS con lai | % AS | Nong a6 AS con lai | % AS
trong MT (mg/1) gidm trong MT (mg/l) giam
Thoi diém ban dau 202 0 19.9 0

1 15.5 233 6.1 69.1

2 10.9 475 3.9 80.2

3 8.4 58.4 38 80.7

4 6.5 67.8 3.6 81.7

5 53 73.8 3.6 81.7

6 5.2 74.3 3.5 82.2

7 5.0 75.2 3.5 82.2

Tir két qua trén bang cho thdy:

- Thoi gian nuoi cdy anh hudng manh mé t6i hiéu suit phan huy cha VSV,

- DGi véi M1, hiéu sudi phan huy ting din theo thoi gian va toc do Lang cao
nhat & ngady thit 4 -5 ciia qud trinh nuoi cdy (hiéu suit 1én 61 67,8 - 73,8%) va cham

dan ¢ nhitng ngay tiép theo (chi tang thém 1,4%). -

- DGi véi M10, hiéu sudt phan huy cao nhat sau 2 ngiy nuoi cdy (dat 80,2%). O
nhitg ngay ti€p theo ta thiy hi¢u suat phan huy tang rat it, chi ting thém khoang 0.5 -
1% mdi ngiy, tham chi c¢6 ngay khong ting. Diéu nay cé thé gidi thich do moi trumg’

nuoi cily da hét ngudn dinh dudng ban du 1am cho su phit trién cita VSV cham lai nén
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hiéu suit phan huy tang khong ding ké. Nhu vay, dé phit hgp vdi ca 2 chiing nén 4y

thdi gian xir ly Ia 5 ngay.
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Hinh 2.8. Pong hoc qua trinh sinh trudng va phan huy AS

ctia ching nam méc M1.
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Hinh 2.9. Péng hoc qua trinh sinh trudng va phan huy AS
cua ching nim men M10
Qua két qua céc thi nghiém nghién ciu vé anh hudng clia cdc yéu t6 bén ngoai L3
sinh trudng va kha ning phan huy AS clia VSV ¢6 thé riit ra:
- Di¢u kién ngoai cdnh 13 y&u t6 quan trong, ¢ dnh hudng 16n t6i sy phan huy
AS clia VSV. D6i véi 2 chiing M1 v M10, cic didu kién thich hop nhat cho qud trinh
phan huy AS la: ' ' |
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Cic diéu kién Nong do
Nhiét do _ 30°C
PH 5-6
Saccaroza - 4 gfl
N hitu co (bot dau tuong) 0,025 g/l
N vo co ((NH,),SO, 0,6 g/l
Néng do chit 6 nhiém (AS) <20 mg/l
Thoi gian xir Iy 5 ngay

Nhimg két qua trén s& 1a co siy dé tiép tuc nghién ciu va xay dyng quy trinh

cong nghé xir 1y nude thai nhiém AS.
2.3.4. Két qua xit 1y nuée thai nhiém AS bing cic chiing da tuyén chon

Mau nurde thai duge 18y tir co s& san xudt thude goi nd va xdc dinh ndéng do AS c()-
trong nudc thai béng phuong phdp HPLC. Két qua phan tich cho thdy néng do AS ¢
trong nudc thai 1a 17,35 mg/l. Nong do nay phit hgp véi kha nang phan huy chat 6 nhiém
chia ¢4 2 chiing, do d6 méu nu6e thai khong cdn pha lodng. Ngodi ra, cdc két qua clia cdc
thi nghiém trén cho thiy ching M10 cé kha nang phan huy AS cao hon chiing M1 vi
thdri gian cho hiéu sudt phan huy 16i da cla cdc chiing khéc nhau (M1 cho higu sust phan
huy AS cao nhat vao ngay thit 4, M10 vao ngay thi 2) nén chiing t6i két hop cé 2 ching
dé xir 1§ nude thai 6 nhiém AS.

Cdc mau thi nghiém (hinh 2.10) duge ti€n hanh theo phwong phép da mo ta &
muc 2.3.4.

- Mau 1: d6i ching

Mau 2: nuée thai + 2 ching M1, M10 + cdc thanh phan khoéng.

Mau 3: nudc thai + cdc thanh phan t6i wu cho su phah huy AS + M1, M10.

Mau 2 va 3 dugc cay 5% dich nhan gidng 2 ching M1, M10. ,Sah do xdce dinh
nong do AS clia ¢d 3 maw sau 1, 3, 5, 7 ngdy nuoi cdy bang phuong phip HPLC. Kot

qua dugc trinh bay trén bang 2.21. vd minh hoa bing d6 thi trén hinh 2.10.



Bang 2.21. Néng do AS con lai trong cic miu thi nghiém

Miu (1) Mau (2) Miu (3)
Thoi | Nong do AS| % AS | Nong do AS| % AS | Nong do AS % AS
gian |con lai trong| gidm |con laitrong| gidm | conlaitrong | gidm
MT (mg/l) MT (mg/l) . MT (mg/l)
Oh 17,35 0 17,35 0 17,35 0
1 ngay 14,18 18,3 9,36 46,1 4,84 72,1
3ngay| 13,71 21,0 7,91 54,4 3,16 81,8
Sngay| 1327 23,5 7,10 59,1 2,50 85.6
7ngay| 12,93 25,5 5,87 662 2,21 873
>
2 1007
=
<3
'R :
_ \;g S | 307 —— Mo 1
= ~&— M2
L- OfF—T—TT T T 7T T
a» ' —— Mhu 3
0123456738
Thot gian (ngay)

Hinh 2.11. Hiéu suat phan huy AS ctia chiing M1 va M10
trong 3 mau thi nghiém theo thoi gian
Bang 2.21 cho thdy: Tai ¢4 3 mau thi nghiém, néng do AS c6 gidm véi cdc mitc
do khic nhau. |
- O miu 1, 1a miu d6i ching, khong bd sung VSV va bét ky thinh phan chal
dinh dudng ndo thi ndng do AS gidm 25,5% sau 7 ngay thi nghi¢m. Su thay ddi nong
(0 AS tai diy ¢é thé cho thiy trong tu nhién ludn tén tai cic VSV ¢6 khd nang phan

huy AS. Khi diéu ki¢n thuan l¢i (suc khi), ching hoat dong manh hon binh thutng [am
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cho lugng AS trong mau gidm. Nhu vay, cdc VSV c6 sin trong nude thai ciing c6 kha
ning phan buy AS, tuy hi¢u sudt khong cao. ‘

- 0 miu 2, 13 miu c6 bd sung 2 ching M1 vd M10 va c4c thanh phén khodng
nhtt trong méi trrdng ¢6 ngudn N va C han ché thi néng do AS gidm t6i 66,2%. O miu
thi nghiém ndy, néng do AS gidm d4n theo thoi gian va gidm nhiéu nhat tai ngay thi 7.
biéu d6 chiing 16 kha ndng phan huy AS cia M1 va M10 manh hon rét nhiéu so vdi
cdc VSV ¢6 sin trong nudc thai.

- & méu 3, 13 miu nude thai ¢6 b8 sung thanh phin moi trudng 6 wu cho su phan
huy AS ctia 2 ching M1 va M10 theo céc két qua da nghién cifu & trén, thi ndng do AS giam
mot cdch 13 rét nhat. Trong méu thi nghiém nay, nong do AS gidm rdt nhanh t6i 72,1% sau
1 ngay nuoi. Sau d6, ndng do AS tiép tuc giam t6i 87,3% sau 7 ngay thi nghiém. Diéu dé
cho thay 2 chimg M1 va M10 di hd trg cho nhau trong qu4 trinh phan huy AS va nang hiéu
sudt phan huy 1én cao hon hin so v6i nuoi cdy riéng timg chimg nhu & cc thi nghiém trén. -
Nhu vay, trong diéu kién moi trudng dinh dudng 61 wu d6i v6i VSV va 6 s két hop ciia 2
chiing M1, M10, hiéu suét phan huy AS da tang 1én rdt nhiéu (t6i hon 20% so véi miu 2,
hon 60% so véi d6i ching).

- Tém lai, & ca 2 mau thi nghiém 2 va 3, hi¢u qua xit 1y AS déu kha 15t tuy
nhign & mau 3, hidu qua xit I¥ cao hon hén (cao hon 21,1%). Diéu dé cho thdy viéc bd
sung vao moi trudng xir 1§ céc thanh phin khodng va dudng di thic ddy manh mé qud

trinh phan huy AS ciia VSV va cho hiéu suét phan huy cao nhat.
2.3.5. Quy trinh san xuit ché phdm VSV xit Iy nuéc thai chita AS(ASF)
* San xudt giong VSV:

- Cdc chiing VSV phan huy manh AS st dung dé san xuat ché phim 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.

- Céc VSV trén duge nuoi riéng 1€ trong moi trudng dich thé c6 thanh phdn (g/1):
khodng hén hop - 1,15; lignin - 0,1; saccarose - 4; bot dau tuong - 0,025; pH - 7, trén
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may lac 200 vong/phiit trong 3 ngay & nhiét do 30 + 2°C. Tron l4n céc giong riéng &
cho bude ti&p theo ciia qué trinh san xudt ché phdm (gidng VSV).

* San xuit chat mang:

Mun cwa, trfu duge xit 1§ bing cdch dun trong dung dich kiém dac trong 3 giv dé
loai tap chit, sau dé dugc rira sach dén pH trung tinh, say kho.

Hén hgp miin cua, trdu duge tron theo ty 18 1:1, khi tring & 121°C trong 30 phit,
sdy kho & 100°C trong 3 gid. H6n hgp nay s& duge diing lam chit mang dé sin xudt ch€
phdm.

* San xuat ché pham:

Tron déu gidng VSV vao chit mang theo ty 1€ 1:1 (trong luong /trong lugng), bao
g6i trong tdi polyethylene 2 16p, ddn kin, bdo quan & nhiét do phong trong 6 thang ké
tlr ngay san xuit.

2.3.6. Xay dung quy trinh coéng nghé xit 1y sinh hoc nuédc thai chita AS

Tit tham khao, k€& thira cdc nghién ciu da cdng b3 va ur qud trinh thuc nghiém tai
phong thi nghiém ching toi da thiét 1ap quy trinh x{r 1y nude thai chita AS tir qué trinh san
xuét thudc goi né nhu sau:

- Nudc thai c6 chifa AS c6 ndng do < 20mg/l duge gom vio bé diéu hoa, tai day
pH nudc thai duge chinh vé 5 - 6 bing H,SO, hodc NaOH.

- Nudc thai da chinh pH dugc chuyén vao hé thong x{t 1y sinh hoc hiéu khi, tai
day bd sung thém khodng va ché phdm sinh hoc (ASF) véi ty 1& 0,1%, suc khi lién tuc
5 ngdy véi t6c do dong khi 30 m?/gio.

- D€ lang 8 gio, phin nudc phia trén duge chuyén sang bé keo ty, tai day bd
sung chit keo tu 12 phén chua néng do 0,05% va Ca(OH), sao cho pH > 8, khudy déu,
dé lang 24 gidy. Phin cin ciia bé ling sau xir 1y sinh hoc hi€u khi duge tuan hoan lai hé
thong sinh hoc hi€u khi.

- Phan nude trong sau keo ty duge loc qua hé thong loc nguge sinh hoc véi céc
16p vat liéu loc kich thude hat khdc nhau. C6 théi khi nhe dé tang higu qua qué trinh
loc. Nude thai lic ndy ¢6 thé thai ra moi trudng véi cde chi tieu dat nude thai loai B
(theo TCVN): COD - 92mg/l; BOD - 33,2mg/l; AS - 2,61mg/l.

- Phén cin cia bé keo tu duge tdch ra dé x¥ 1y riéng bang chon hoac dét.
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2.3.7. Thit nghiém x{r 1y nuéc thdi 6 nhiém AS & quy mo6 phong thi
nghiém -10 Ift ‘
Nudc thai tir qud trinh sin xuét thudc goi né duge xdc dinh cic chi s6 moi
trudng 13 néng do AS, pH, COD, BOD. Sau d6 duge xit 1y bing quy trinh vi ché phim
VSV da dé xuét & trén. Két qua duge trinh bay trén bang 2.22. |

Bang 2.22. C4c chi tiéu nudc thai chita AS trudc va sau khi xit 1y

Cic chi tiéu Truée khi xi ly Sau khi xir 1y
Néng do AS 17,35 2,61
COD 165 92
BOD 90,2 33,2
pH 3,5 5,5

Nong do AS trong nudc thai sau xit 1y dat miic cho phép (< 3,8mg/l) [86]. Cic chi
s0 pH, COD, BOD ciia mrée thai sau xtr 1§ duge xdc dinh: pH = 5,5; COD < 100mg/l;
BOD; < 50mg/1 - dat ti¢u chuéin pudéc thai cong nghiép loai B - TCVN [19].

2.3.8. Két luan _

- 23 ching VSV c6 kha nang phan huy AS di duge phan lap tir dat va nuée bi 6
nhiém thudc goi nd, trong d6 c6 9 ching vi khudn, chi€ém 39%; 9 ching nim men
chi€ém 39%; 5 chling ndm mdc chi€ém 22%.

- 5 chiing VSV ¢6 kha nang phan huy AS manh nhat déu thudc ndm méc va ndm
men. 2 trong s§ 5 ching ¢6 kha ndng phan huy manh AS dugc chon dé nghién ciu dai
dién, d6 14 ching nAm md&c M1 thudc lodi Curvularia prasadi R.L & B.L Mathur va
chiing nim men M10 thudc lodi Geotrichum capitatum.

- 5 chiing VSV duge ding dé sin xudt ché phdm xtr I§ nudc thii ur qué trinh sén
xudt thudc ggi nd 1: Curvularia prasadii RL & B.L Mathur, Geotrichum capitatum,
Candida pelliculosa, Rhodotorula glutinis, Kloeckera sp.

- Diéu kién moi trudng ¢6 anh hudng manh mé dén sinh trudng va kha nang
phan huy AS ciia cic chiing nghién ctiu. Céc chiing trén ¢6 kha ning phan huy AS t6t
nhit & di€u kién nhiét do 30°C, pH =5 - 6, moi trudng khodng c6 bd sung lignin 0,1g/1;
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sacaroza 4¢g/l va bot dau tuong 0,025g/1. Théi gian cho hiéu suit phin huy AS tdi da 13
5 ngdy. Néng do AS thich hop cho qué trinh phan huy sinh hoc I < 20mg/l. |
- bi xay dung duge quy trinh x{t 1y nude thai 6 nhiém AS. Sau khi xir 1§, nude
théi dat tiéu chudn nudc thai cong nghiép loai B - TCVN.
- Cic két qua thu duge di duge dp dung trong xir 1y nuée thai 6 nhiém AS & quy
mo phong thi nghiém (10 1) va cho két qua xjt Iy khé cao: néng do AS con 2,61mg/]
(hi¢u sudt phan huy dat 87,3%), COD con 92mg/l, BOD con 33,2mg/l, pH 1a 5,5 (dat

tieu chudn nudce thai loat B).
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CHUONG III.

NGHIEN CUU UNG DUNG CONG NGHE SINH HOC XU LY NUGC THAI
CHUA NITROGLYCERIN (NG) VA NITROCELLULOSE (NC)
TU QUA TRINH SAN XUAT THUOC PHONG

3.1. TINH HINH NGHIEN COU
3.1.1. Pat van dé
Nitroglycerin (glycerine trinitrat, NG hay TNG) 12 mot chit né cuc manh duge
ding phéi hop v6i NC va 1a thanh phdn chinh ctia thudc phéng. Chiing dugc sit dung’
trong ché tao thude sing, thude phdo, phdo va sir dung trong dong co tén Iira [1, 85].
Viéc san xudt, van chuyén, luu gilt thudc phdng va su gii gidp vil khi di tao ra mot
luong 16n chat thai chita NG (bao gém ca chdt thai rdn va nude thai). NG va NC duge
xEp vio loai c6 doc tinh cao, c6 nghia la ¢6 thé gay chét ngudi hodc tén thuong vinh vién
sau khi ti€p xdc qud ngudng gidi han (2,0 mg/m’ khong khi - do hiép hoi Ve sinh Cong
nghiép v Nha nuéc M§ quy dinh). NG c6 thé xam nhap vio co thé qua tiéu hod hay hap
thu qua da. Nhimng tri¢u chiing nhiém doc bao gédm dau dau, giam huyét 4p, hung phén,
chéng mit, ngét xiu, nghmg tré ho hap. Nguyén nhan dan dén tir vong thudng 13 té liet ho
hdp [3]. NG trong co thé c6 thé tr& thanh tic nhan gay ung '_thu' khi céc gdc NO, dugc
giai phéng tao thanh axit cla nito két hop v6i cdc amin tao thanh nitrosamin, mot tic
nhan gdy ung thu {3, 74, 77, 78). Cic k¥ thuat xir 1y nhur d6t hay thiéu tao ra chat thai
thit cdp lam tang gdp doi do doc clia NG d6i véi dong vat ¢6 vii [29, 30], xir Iy NC bing
cdch dot cling s tao ra nhiéu khi doc 1am 6 nhiém khong khi nhu CO,, NO,... diéu nay
cho thdy cdn phai tim ducc phuong phdp xit Iy NG va NC phit hop véi méi trudng hon.
Pid c6 mot s6 bdo cdo v& mot vai phuong phap hod hoc loai bé NG [3] nhimg phai tiéu-
hu mot lugng 16n hod chét dan téi gid thanh xit Iy cdn cao. Qué trinh phan huy NG, NC
bang VSV da dugc nghién citu tir Jau boi nhiéu tic gid {85] cho thdy mot kha nang co thé
chdp nhan vé mat mai trudng so véi cac phuong phap hoi ly.
D¢ sir dung VSV cho viéc xir Iy nudc thai nhidm ban boi thugc phéng & cic co

f san Xuét quic phong hién nay rhot cdch ¢6 hiéu qua, chiing toi ti¢n hanh nghién cifu
ha ning phan huy NG, NC ciia mof s6 VSV da tuyén chon vé mot s6 yéu 8 ngoai
¢ 'nh dnh hudng dén hiéu svat sinh phan huy NG, NC. A
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3.1.2. Co ché phan huy NG

NG 1 este nitrat rdt gidu cacbon ctia géc rugu polyhydric (cu thé 12 glycerol) c6
thé dugce ddng hod nho vi khudn. Ngoai ra NG ciing chia lugng 16n nito, do d6 ciing 12
ngudn cung cap nito cho sinh trudng. Cch day khong 14u, cdc nha nghién citu chau Au
va chiu my di phdt hién ra cdc vi khuén c6 kha nang phan huy NG lin diu tién hoat
dong trong nudc song, bn thai va dat. Va nhu vay, vi khuén c6 kha nang sir dung NG
nhir ngudn nito duy nhit di duge cong nhan [29, 30, 80, 81, 85]. Mot s& loai VSV ¢b
kha ning ¢ dinh dinitrogen tir khong khi dé téng hop axit amin vi céc chat hitu co
chifa nito khdc nhing cling ¢6 nhiéu loai ¢6 kha nang khit nitrat ho#c nitrit thanh NH,*-
trude khi ddng hod thanh axit amin. Do d6 nitrat v nitrit déng vai trd quan trong trong
chu trinh trao d6i nitg clia VSV va nhu thé€ su xudt hién con dudng phén nitrat & VSV
dé tan dung ngudn nito cia cdc este nitrat 13 hoan toan hop 1y.

Su phan huy hi€u khi NG dya trén khé nang st sung NG nhu ngudn nitg cla cic
VSV hiéu khi bao gém ca vi khuén va ndm. Sy chuyén hod NG dién ra trong moi
‘trudng hén hgp véi sy phan nitrat hod lién tuc Glycerol trinitrat thanh Glycerol dinitrat
va Glycerol mononitrat, cudi cﬁng 1a glycerol [71]. Glycerol s€ ti€p tuc di vao cdc chu
trinﬁ trao déi chét va dugc cdc VSV khdc sir dyng 1am ngudn cacbon.

Su chuyén hod NG di dugc cdc nha khoa hoc nghién citu & mét s8 loai VSV, dién
hinh 1a Pseudomonas putida, Agrobacterium radiobacter va nam Geotrichum:
candidum. So d6 chuyén hod & cic loai ndy da dugc xay dung tuong doi hoan chinh va
dugce xem 12 mo hinh nghién citu qud trinh trac déi este & VSV hiéu khi [42].

Nitroglycerin {NG)

P / \ |
1,2-Dinitroglycerol 1,3- Dinitroglycerol
2-mononitroglycerol | 1-mononitroglycerol

ye
Glycerol

Chu trinh trao déi chat -
Su chuyén hod NG & Pseudomonas putida va Pseudomonas flucrescens
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Qua trinh chuyén hod dién ra v6i sy xidc tic clia enzym NG reductase. Hién nay,
vin chua ¢6 cong b8 nao vé co ché hoat dong cta enzym ndy. Thue nghiém cia céc
nha khoa hoc ciing cho thdy ty 1&é NG chuyén hod thanh 1-Glycerol mononitrat nhiéu
hon hén 2-Glycerol mononitrat vi su khodng hod hoan toan NG chi dat dugc trong hén
hop cdc gidng vi khudn v ndm [21, 78, 79, 80, 81].

Ngay nay, su phan huy hi€u khi NG da dugec mot s§ tic gia nuGc ngodi nghién
“cifu va cong bd: Graham E. White, Jason R. Snape va Stephen Nicklin (1995, 1996);
Samanthaj, Marshall vd Graham E. White (2001) ... cho thdy céc chiing VSV_ nhu
Pseudomonas, Agrbacterium, Rhodococcus, Athrobacter ... ¢6 kha nang phin huy NG
nhumg bang ching vé sy khodng hod hoan toin NG van chua 16 rang. Tuy nhién, theo
céc tic gia, sy phan huy hoan toin NG c6 thé dat dugc trong hén hop cﬁc giéng vi-
khudn va ndm [35,42].

O trong nudc, cdc nghién cttu phan huy Nitroglycerin bang VSV van con rat it tai
liéu cong bd. Trong khuodn khé mot dé tai nhanh chia dé thi "Nghién cttu cong nghe
sinh hoc xir Iy nude thai quéc phong dac ching”, chiing t6i di ti€n hanh phén lap va
tuyén chon cdc VSV ¢6 khé ning phan huy NG, NC cao tir dat, nuéc nhidm thudc sing
dan dé sin xuat ché ;;hém va x4y dung quy trinh x{r Iy nuée thai tir qué trinh sdn xudt

thudc phéng.
3.2-NGUYEN LIEU VA PHUONG PHAP

3.2.1. Nguyén liéu

- Ddt, bun, nude 14y tr cdc khu vue da bi 6 nhiém thudc phong lau nam va tit noi
thai c0la cdc nha mdy sdn xudt quéc phong dé phan lap VSV.

- Céc hod chat ding d€ tao moi trudng nudi cdy VSV va phan tich nuéc thai: cic

loai dudng (sacaroza, glucoza, maltoza...), cao thit, cao nim men, cic mudi vo co (nhu
K,HPO,, MgS0,, (INH,),SO,, FeSO,..... ), cic axit (HCI, H,SO,, HNO,...), cdc dung

moi (metanol, acetonitril, axeton, con.....) ....

* Thiét bi: cdc thiét bi nghién cifu, nuoi cay, phan tich déu ¢6 do chinh xdc tin

cdy nhu da néu & chuong L.



3.2.2. Phuong phap

3.2.2.1. Phdn ldp cdc chiing VSV c6 khd nding phdt trién trén moi truong cé
NG, NC ld nguon hitu co duy nhdt

Maiu d4t va nude thai duge 1am giau bing cich 14y 0,5g dat hodc 5ml nuéc thai
cho vao binh tam gidc chita 50ml moi trudng khodng 1. B6 sung NG va NC vao méi
binh sao cho ndng do 30mg/l. Sau khi nuoi lic 5 ngdy & nhiét do 28 - 30°C, binh nio
moi trudng duc (VSV phit trién) s& ding 1am gidng. Sau 3 vdng lap, binh c6 VSV phit
trién t6t nhit s& dugc ding 1am giéng phan 1ap khudn lac trén moi trudmg thach dia.

3.2.2.2. Tuyén chon cdc chiing VSV c6 khd ndng phdn huy NG, NC cao

Maéi ching VSV da phén lap dugc cdy vao binh tam gidc 250ml chita 50ml moi
truomg khodng ¢6 bd sung NG, NC nhu 1a ngudn hiru co duy nhat v6i néng do 60mg/l.
Céc binh dugc nuoi trén may ldc (16c do 220 vong/phiit) & nhiet do 30 £ 2°C wong 5
ngdy. Kha nang phan huy NG, NC duge x4c dinh bing céch do néng do NG, NC con
lai trong moi trudng bang phuong phép tric quang.

Dai chiing: moi trudng khodng 1 + NG, NC néng do 60mg/l, khong cdy VSV.

3.2.2.3. Nghién ciru ddc tinh nuéi cdy

Nuoi cdy VSV trén moi truong thach nghiéng trong cdc diéu kién nhiét do, pH,
moi treong dinh dudng cd cdc thanh phan khodng, ngudn cacbon vi nito khac nhau.
Poc mifc do phit trién sau 3 ngdy nudi c4y.

3.2.2.4. Nghién citu cdc yéu to' dnh huong dén hiéu sudt phdn huy NG, NC ciia
VSV (nhiét dé, pH, bé sung dinh dudng, nong doé chdt 6 nhiém, thoi gian)

Nuoi cdly VSV trong moi trudng khodng dich thé ¢6 NG, NC 1a ngudn hiru co duy
nhat & diéu kién ¢é cdc y&u 18 ngoai canh (nhiét do, pH, bd sung dinh dudng, nbng do
chdt 6 nhiém, thoi gian nuoi cdy) duge thay déi theo muc dich nghién citu clia timg thi
nghieém. Kha niing phan huy NC, NG clia VSV dugc xdc dinh bang su thay ddi ndng do
clia ching trong moi trudng. | _

3.2.2.5. Phuong phdp xdc dink NG, NC trong méi truong

- Xdc .dinh'nc“mg dd NG trong moi trudng bing phuong phdp tric quang theo
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nguyén ly: NG duge thuy phan bing NaOH tao thanh amin tuong tng va NO, tao
thanh dugc xdc dinh bing thudc thi Griss [75].

- Céc hop chit nitrat cellulose chia hon 10,5% nitrat duge xéc dinh bing sy tao
thanh nitrophenol disulfonic axit, sau d6 c¢6 mau vang do tao thanh dung dich kiém

dudi diéu kien déem. Mau nitrat cellulose tinh khiét duge diing 1am chat chuén.

3.3, KET QUA VA THAO LUAN

3.3.1. Phan lap céc ching VSV c6 kha nang phat trién trén méi trudng cé NG,

NC 12 nguon hiru co duy nhat

* Phdn ldp cdc chiing VSV cé khd ndng phdt trién trén moi truong cé NG la
nguon hitu co duy nhdt

Cdc miu dit va nudc thdi dd 1Am gidu sau 3 vong lap dugc cdy gat trén moi
trudng thach dia bd sung NG, NC nhu 1a nguén hitu co duy nhat. Két qﬁé phan lap
dugc 17 chiing trén moi trudng ¢6 NG 13 ngudn hitu co duy nhdt, trong d6 ¢6 11 chiing
vi khudn (chiém 64,7%), 6 chiing méc (chi€ém 35,3%), khong phan.1ap duge xa khudn.
Cic ching da phan 1ap c6 ky hiéu nhu sau:

- Céc ching vi khudn c6 ky hieu  : 1,2, 3, 13, 14, 15, N1, N2, N4, N5, N9.
- Céc ching mdc c6 ky hiéu : 11, B, C, M1, N6.

Trong s 17 chiing VSV di phan 1ap dugc ¢6 10 ching phdt trién t6t dugc xdc
dinh kha nang phan huy NG & cic thi nghiém ti€p sau.

* Phdn ldp cdc chiing VSV c¢6 khd ndng phdt trién trén moi truomg ¢é NC la

nguén hitu co duy nhdt

- Trén co s& phuong phédp phéan lap nhu véi cdc chiing phdt trién trén moi trudng
¢6 NG, chiing 16i da phan lap duge 26 chiing VSV ¢6 kha nang phat trién trén moi
trudmng ¢6 NC 1a ngudn hitu co duy nhat, trong dé 9 chiing mdc (chi€ém 34,62%), 15
chiing vi khudn (chi€m 65,38%). |

- 13 trong s8 26 chiing VSV dd phan 14p ¢6 mttc do phét trién 15t trén moi trudng
¢6 NC 1a nguén hiru co duy nhdt da duge thit kha nang phan huy NC bing thi nghi¢m
ti€p theo.



3.3.2. Tuyén chon cic ching VSV c6 kha niang phan huy NG, NC cao
3.3.2.1. Tuyén chon cdc ching VSV cé khd ndng phdn huy NG cao

Thi nghiém duge tién hanh theo muc 3.2.2.2. Ké& qud dugc trinh bay trén
bang 3.1.
Bang 3.1. Nong d6 NG con lai trong méi truong sau 5 ngay nuéi cay

cac ching VSV da phan lap duge (néng dé NG ban diu 60mg/1)

STT Chiing Néng dg NG con lai % NG giam
trong méi truong

1 B 18,00 ' 70,00
2 . C 11,63 80,62
3 11 15,37 74,38
4 N9 23,40 61,02
5 ML 29,13 51,45
6 NI . 40,78 32,03
7 N2 40,02 33,03
8 N4 40,06 33,23
9 N5 31,25 47,92
10 . N6 50,59 15,08
11 |  Déiching 58 3,33

K&t qua bang trén cho tha'y:

- Kha nang phan huy NG cia cdc VSV da phan 1ap rdt khac nhau

- C6 4/10 chiing ¢6 kha nang phan huy NG véi hiéu suat >50%, tix 61,45 - 100%
dugc giit gidng trén moi trudng thach nghiéng & 4°C dé tién hanh cdc thi nghiém ti&p
-theo. - |

3.3.2.2. Tuyén chon cdc chiing VSV ¢6 khd ning phdn huy NC cao

Thi nghiém dugc tién hanh theo muc 3.2.2.2. Két qua duge trinh biy trén
bang 3.2. |
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Bang 3.2. Kha ning phit trién cdia cic ching VSV

- trén méi trudng c6 NC nong do 60mg/l

STT Ching Nt‘l’f(‘"gl;‘l’ni(i:lf;‘n ‘;‘ % NC giam
1 4 528 12
2 2m 34,2 43
3 11 15,6 74
4 M7 _ 43,8 27
5 M2 38,4 36
6 Cl 53,4 11
7 N5 55,2 8
8 D10 22,8 62
9 2 33,0 45
10 D5 27,0 55
11 S12 23,4 71 -
12 2 19,8 67
13 ' C3 18,6 | 69
14 D6iching | 60 0
Ké&t qua cho thay:

- Kha nang phan huy NC cha cdc ching VSV khdc nhau rat khic nhau, ¢6 chling
. phan huy gin 70% sau 5 ngay nudi cdy trong khi ¢ chling chi phan huy dugce 8%..
- 6 chung ¢6 hiéu suat phan huy > 50%, cdc chiing nay s& duge sit dung trong cdc
thi nghiém tiép theo. |
-Tir k&t qua trén, dé thi nghiém khong dan trai va thu duge két qua khdch quan,
¢6 tinh tiéa biéu chiing t6i chon cédc chiing B, C, N9 (¢6 kha niing phan huy NG t5t) va
11, 812, C2, C3 (c6 kha nang phén huy NC khd t61) dé tién hanh cdc thi nghiém tiép.
theo. | : | ' |
- K¢t qud dinh tén cho thdy, 7 chiing ¢6 khi nang phan huy 16t NG, NC thi 1
ching thuoc chi Geotricum (S12), 1 chimg 13 Monilia sitophila (B), 1 chiing 1a

Fusarium semitectum Beck & Rav (C), 1 ching thuoe Rhodococcus (N9), 2 chting
thude Pseudomonas (C2 & C3) va 1 chiing thude Aspergillus (11).
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" 3.3.3. Nghién cttu dac tinh nuéi ciy cia cic VSV da lya chon

3.3.3.1. Méi truong dinh dusng

* Anh hudng ciia thanh phdn khodng

Cic chiing VSV da phan 14p dugc nuodi cdy & 30°C trén moi trudng thach nghiéng

bé sung NG, NC néng do 30mg/l cé thanh phan khodng nh sau (g/1):

Hos chat Moi truong 1 | Mo trudng 2 | Moi trutmg 3
KH,PO, 0,4 0,75 -
K,HPO, - - 1

(NH,),S0, 0,6 0,25 -

MgSO,.7H,0 0,06 - 0,5
CaCl, 0,08 0,08 -
FeSO, 0,001 0,01 0,01
NaNO, - - 3

KCl - - 0,5
Nude cat 1000 1000 1000
Thach 20 20 20

Két qua duge trinh bay trén bang 3.3.

Bang 3.3. Miic dé phit trién clia cic chiing VSV

trén ciac méi truong khodng khac nhau

STT Chung Moi truong 1 Maoi truong 2 Moi truong 3

1 B +++ + ++
2 C +++ ++ +++
3 N9 +++ + ++
4 S12 +++ + ++
5 11 ++ + +

6 C2 +++ + +

7 C3 +++ + ++

+: Phit trién kém .

++: Phit trién trung binh

+++; Phat trién tot
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Két qua bang trén cho thiy, moi trudng khodng 1 thich hép cho sy phat trién -ét’]a
tdt ca céc chiing thi nghiém. Moi trudng nay s& duge chon dé ding 1am moi trudng giir
giéng va 1a thanh phén khodng cho moi trudng & cic thi nghiém ti€p theo.

* Anh hudng ciia ngudn cacbon.

Cic ching VSV di tuyén chon dugc nudi cdy & 30°C trén moi truong thach
khodng 1, bd sung NG, NC néng do 30mg/l va cdc ngudn cacbon khic nhau (glucose,
saccarose, glycerin véi cdc ndng do 1, 3, Sg/l), két qua dugce trinh bay trén bang 3.4.

Bing 3.4. Mitc do phét trién ciia céc chiing VSV

trén cdc méi trudng cé nguon cacbon kKhic nhau véi nong do khac nhau

Moéi trudng bé sung | Moi trudng bo sung | Méi trudng bd sung
TT| Chiing glucose (g/1) saccarose (g/1) glycerin (g/1)
1 2 3 1 2 3 1 2 3
1 B O = B S S R T P
2 C ni e ol o I o o I s o B o o I o |
3 N9 R o e o o O B + + +
4 S12 + +++ |+ | | |t TN R g
5 11 ++ | | | A | |t + ++ |
6 2 + HH+ | A | b | A D | |
7 C3 ++ | | | | A | | | |+t
+: Phat trién kém ++: Phét trién trung binh +++: Phat trién t6t

Két qua trén bang cho thay:

- V6i 3 loai hydratcacbon d& thir nghiém, tt ca cdc chiing VSV déu ¢6 kha nang
déng hod song mitc dd khic nhau, dac biét N9 khong sit dung glycerin nhu }a nguén
cacb.on.

- Moi trudng bé-sung glucose va saccarose, noéng do 3 - Sg/I, cho ké&t qua phit
trién t6t & ca 7 ching VSV. Tuy nhién, dé dim bdo tinh kinh t&, ching toi chon
saccarose (loai dudng gid kha ré, dé kiém) ndng do 3g/l.

* Anh hudng cila }1th(5}z nito

Cic chiing VSV da 'phan lap dugc nuoi cdy & 30°C trén m(‘)i- truong thach khodng
dd chon, bd sung NG, NC ndng do 30mg/l va cdc ngudn nito hitu co khic nhau (bot

.
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dau tuong, pepton, cao ndm men v6i néng do 0,25; 0,5; 1g/). K&t qua duge trinh bay

trén bang 3.5.

Bang 3.5. Mifc do phat trién cha cic chiing VSV

trén cac méi truong cé nguén nito hitu co khac nhau véi nong dé khiac nhau

Moi trudng bé sung | Moi trudng bé sung | Moi truong bd sung
STT| Ching BDT (g/) pepton {g/1) cao nim men (g/1)
0,25 { 0,5 1 0,25 y 0,5 1 0,25 | 0,5 1
1 C i e O O e O e O e O O e
2 N9 4+t | bt | |t | | | e | b | b |
3 S12 ++ +++ |+ | L D | e D e L
4 11 ++ ++ +++ | -+ | | | | |
3 C2 H+ | A+ | | | A | e [ |t
6 C3 _ | 44+ + + | o4++ | 4+ | A+ | ] |t

+: Phat trién kém

++: Phét trién trung binh

+++: Phat trién t6t

Két qua trén bang 3.5 cho thdy, tdt cd VSV nghién cttu déu phat trién t6t trén céc

3 * - 4 g . g : .’
moi tnrong ¢6 bé sung thém nito hitu co. Tuy nhién, dé ddm bdo tinh kinh t€, chi nén

bo sung BDT néng do

3.3.3.2. Anh hudng ciia nhiét do

0,25g/1.

Cic ching VSV duqc- nudi trén moi trudng thach véi cdc thanh phan khodng,

ngudn cacbon, ngudn nito da chon & nhiét do 20, 30, 40, 50°C. Quan sit su phdt trién

cta cdc ching sau 3 ngay nuoi cdy. Két qua dugc trinh bay trén bang 3.6.

Bing 3.6. Mitc d¢ phat trién ciia cdc chiing VSV & cdc nhiét d6 khéic nhau

STT | _ Chiing 20°C 30°C - 40°C 50°C
1 B ++ +++ ++ -
2 C ++ +++ ++ -
3 N9 + +++ ++ -
4 S12 P -+ +++ -
5 11 s +++ +++ -
6 C2 + +++ +++ -
7 C3 - +++ +++ -

+: Phit trién kém

™

++: Phdt trién trung binh

+++: Phat trién 16t
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K&t qua trén bang cho thdy nhiét do anh hudng manh tdi qué trinh phét trién clia
VSV. Tuy nhién, mitc d¢ chiu nhiét clia cdc ching thi nghiém khéic nhau, chiing B1, C
va 11 c6 kha ning chiu nhiét do trong dai dai nhét (20 - 40°C) trong khi S12 va C3
thién v& VSV ua 4m. |

3.3.3.3. Anh huéng ciia pH ban ddu

Céc chiing VSV dugc nuoi cdy trén 4 moi trudng khodng thach nghiéng bé sung
thém ngudn cacbon va nito di chon c6 pH ban ddu: 3, 5, 7, 9; nhiét d6 nuoi 1a
30 £ 2°C. Sau 3 ngdy nuoi cily, quan sét su phét trién cla cdc ching. Két qua duoc

trinh by trén bang 3.7.

Bang 3.7. Mitc do phat trién clia cic chiing VSV & cac pH ban diu khéc nhau

» pH

str| Chung N p ; .
1 B ++ +++ +++ ++
2 C A +++ +++ ++
3 N9 - + 4 +
4 Si2 ++ ++ 4+ -
5 11 ++ +++ +++ -
6 C2 +++ +++ +++ -
7 C3 ++ +++ + -

+: Phat trién kém

++: Phét trién trung binh

+++: Phat trién t6t

K&t qua bang trén cho thdy: cdc VSV ¢6 kha nang phan huy NG, NC phdt trién
16t & dai pH trung tinh dén axit nhe (trir chiing N9 cdn lai cdc chiing phat trién 16t & pH

5-7).

3.3.4. Nghién citu cic yéu té anh hudng dén hiéu suit phan huy NG, NC cia

VSV

Trong thi nghiém nay, ching t6i chon 2 dai dién c6 kha nang phan huy NG, NC

- manh nhd 12 chiing C (véi NG) va chiing C2 (v6i NC), dé ti¢n hanh khéo sit cdc thong

58 k¥ thudt, xay quy trinh xir 1y nude thai tir qud trinh san xudt thudc phéng.

3.3.4.1. Anh huéng ciia nhiét do

- Céc chimg VSV duogc nudi trén moi trudong dich thé véi céc thanh phan khodng;

~ ngudn cacbon; ngudn nito di chon; bé sung NG, NC ndng do 100mg/l; & nhiet do 20,
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25, 30, 35, 40, 45°C. Sau 5 ngay nudi xdc dinh lugng NG vi NC cdn lai trong moi

trudng. Két qua duge trinh bay trén bang 3.8.

trong moi truomg nghién ciu & cic nhiét dé khac nhau

Bang 3.8. Su thay ddi néng do NG, NC

STT | Nhiét do (°C) | Néng do NC | % NC giazm | Néng 4o NG | % NG giam
- con (mg/l) con (mg/1)
1 20 82,5 17,5 85,2 148
2 25 56,4 43,6 54,6 45,4
3 30 27.8 722 223 77,7
4 35 -36,1 63,9 28,7 71,3
5 40 70,7 29,3 67,5 32,5
6 45 8§12 18.8 79.8 202 |

Két qua bang trén cho thay: trong khoang nhiét do thir nghiém, VSV phan huy
NG, NC manh nhét & nhiét d¢ trong khoang 30 - 35°C. Diéu kién nay cho thay cdc
VSV phan huy NG, NC hoat dong kha thuan lgi trong didu kién khi hau, thdi tiét nhiét

déi cia nude ta.

3.3.4.1. Anh huéng ciia pH

Cic ching VSV dugce nudi trén moi trudng dich thé v6i cdc thanh phédn khodng;

ngudn cacbon; ngudn nito da chon; bd sung NG, NC néng do 100mg/l. Diing NaOH va’

H,SO, chinh pH ban ddu ctia moi trudng dat cac gid tri 3, 5, 6, 7, 8, 9. Sau 5 ngay nudi

0 nhiét do phong, xdc dinh luong NG, NC con lai trong moi truong. Két qua duge trinh
bay trén bang 3.9 vA hinh 3.1.

Bang 3.9. Hiéu suat phan huy NG, NC cia VSV ¢ cic j)H khic nhau

STT pH % NC gidm % NG giAm
1 3 8,5 42
2 5 42,7 333
3 6 78,5 82,8
4 7 82,3 75,3
5 8 43,8 42,3
6 9 43 2,7
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—a— NG

Hiéu suit phan huy, %

L
4

Hinh 3.1. Hiéu suit phin huy NG, NC cla VSV § cidc pH khac nhau

Két qua bang trén cho thdy: pH cé anh hudng manh dén kha ning phin huy NG,
NC cta VSV. Trong diy pH thit nghiém, hi¢u suat phan huy manh nhit & pH 6, 7. pH
nay tuong d6i gan v6i pH nudc thai ma ching t0i khao sit. pH kiém hodc axit déu
khong thich hop cho su sinh trudng va phét trién ctia VSV va do d6 NG, NC & moi
trudmg c¢6 pH gdn nhu khong bi phan huy. '

3.3.3.3. Anh hudng ciia nguén duong bé sung dén khd ndng phdn huy NG, NC

Céc chiing VSV dugc nudi trén moi trudng dich thé v6i céc thanh phan khodng;
ngudn nito da chon; bd sung NG, NC ndng do 100mg/l; bd sung dudng saccarose va
glucose (2 loai dudng ré tién, dé ki€m) khdc nhau véi néng do khéc nhau, nuoi & nhiét.
do phong. Sau 5 ngdy nudi, xdc dinh lugng NG va NC con lai trong moi trudmg. Két
qua duge trinh bay trén bang 3.10

Bang 3.10. Kha niang phin huy NG, NC ciia cdc chiing VSV

& cidc nguon dudmg va nong do dudng khic nhau

TT Miu % NG giam % NC giam
1 Glucoza 1g/l 77,0 61,5
2 Glucoza 3g/l 89,2 58.5
3 Glucoza Sg/1 ' 96.4 59,6
‘4 | Saccarozalg/l - - 76.2 69.6
5 Saccaroza 3g/l 96,9 94,8
6 Saccaroza 5g/1 . 97,7 85,2
7 | Do ching 69.1 452
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K&t qua bang trén cho thdy:

- Bé sung mot lugng nho dudng vao moi trudng ban ddu lam tang hiéu qué phan
huy NG, NC ctia VSV mot cach 15 rét. C6 thé moi trudng khong qué ngheéo lam lang.
kha nang sinh trudng va phét trién ctia VSV, do d6 kha nang phan huy chat ¢ nhiém
cha VSV ciing manh lén. K&t qua nay phil hgp v6i nghién cifu ctia céc tdc giad khéc [3,
4,5,7]

- Trong 2 nguén cacbon thong dung da thir nghiém, saccaroza cho hidu qua
phén huy cao hon glucoza. Trong khoang néng do nghién citu, ham lwong dudng trong
moi trudng tang ty 1& thuan véi hiéu sust phan huy NG, NC cia VSV nhung dén mot
ngudng nio do, luong dudng tang ma hi¢u sudt phan huy tang khong ding ké (truong
" hop ndng do dudng 1a 3 va 5 g/l). Nhu vay ching t6 VSV chi phan huy chét 6 nhiém dé
phét trién khi moi trudng tr& nén can kiét chét dinh dudng.

- Néng do dudmg t6i tru ca vé mat xtr 1§ moi trwdng va kinh t€ 1a 3g/1.

3.3.3.4. Anh huéng ciia néng do chdt 6 nhiém

Céc ching VSV dugc nuoi trén moi trudng dich thé véi cde thanh phin khodng;
nguén nito, ngudn cacbon da chon; bd sung NG, NC v6i cdc ndng do khic nhau, nudi
& nhiét do phong. Sau 5 ngay nuoi, xdc dinh luong NG va NC con lai trong moi trudng.
Két qua duge trinh bay trén bang 3.11.

Béng 3.11: Kha nang phan huy NG, NC cia cic chiing VSV
& cac nong do NG, NCkhac nhau

STT Néng do ban dau % NG bi phan huy % NC bi phan huy
(NG, NC), mg/l :
1 | 50 : 98,5 : 96,8
2 100 95,1 93,2
3 150 927 83,7
4 200 o 43,7 572

Két qua bang trén cho thay:
- Kha nang chiu dyng v phan huy NG, NC ciia VSV 1a rét lén. G néng do NG,
NC khd cao trong moi trudng (200mg/t) VSV mdi bi ttc ché (phit trién y&u) va % NG,
NC bi phan huy gidm ddng k& (43,7%).
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- 3 néng do NG, NC < 150mg/l, kha nang phan huy ctia VSV 12 kh4 manh, xét vé
hi¢u sudt phan hity thi néng d¢ 50mg/l c6 hiéu suit phan huy cao nhét (véi NG: 98,50%;
vGi NC: 96,8%) song xét vé gﬁ trj tuyét ddi thi & ndng do 150mg/l s6 ﬁg NG, NC bi phan
huy cao nhét. Do dé tuy diéu kién thuc té, tinh chat xa thai ¢6 thé xir 1y tudn hoan hoac
khong dé dam bao d¢ an toan khi thai ra moi trudmg.

- Nudi cdy VSV trén thiét bi lén men hi€u khi Bioflo 2000 & 30°C, oxy bdo hoa,
moi trudng khodng bé sung dudng saccarose 3g/l; NG, NC 100mg/l; theo ddi lugng
NG, NC bi mét sau mdi ngay.

K&t qua duge trinh bay & bang 3.12.

Bang 3.12. Su thay déi nﬁhg d6 NG, NC trong mdi trudng nghién ciru
sau nhirng khoang thoi gian khéic nhau

TT| Thoigian | NGconlai | %NGbi | NCconlai | %NC bi
(ngay) trong MT | phan huy trong MT phén huy
(mg/l) (mg/1)
1 Ban ddu 100,0 - 100 -
2 I ngy 98,1 10 95,1 4.9
3 -2 ngay 62,0 38,0 57,4 42,6
4 3 ngay 139 86,1 28,4 71,9
5 4 ngay 2,2 97,8 112 88,8
6 5 ngay 1,5 98,5 8,3 91,7
7 6 ngay L3 98,7 4,8 95,2
8 7 ngay 1,2 98,8 0,9 99,1

Két qua trén bang cho thiy:
- Thoi gian ¢6 anh hudng 16n dén su phan huy NG, NC cia VSV. 2 ngay déu, ¢6

thé do VSV méi duoc nuoi cdy, s6 luong cd thé trong moi trudng con it, dé sinh trudng

~ vAphdt rién VSV ldy chét dinh dudng dirgc bé sung vio moi trudng nén ty 1¢ NG, NC

bi phan huy con thap. Tir ngdy thit 3 dén ngay thi 4, VSV phét trién manh, s& lvong cd
thé 16n, chdt dinh dudng dugc bd sung vao moi trudng da can kiét, lic d6 VSV phai
phan huy NG, NC dé sinh trudng va phét trién nén néng do NG, NC trong mdi trudng

giam manh.
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- T6c do phan huy NG, NC cham lai sau ngay thi 4, c¢6 thé do moi truong da
can kiét va s& lugng VSV bét ddu gidm nhiéu.

- Ngay thit 6 - 7, ndng do NG, NC trong moi trudng gan nhu khong giam. Tix d6,
chiing t0i dé nghi chi duy tri qud trinh x{r 1y 4 - 5 ngay 1a dat yéu c4u v& moi trudng va
dam bao tinh kinh t&.

3.3.5. San xuit ché pham (NSF)

3.3.5.1. Chudn bi dich huyén pha VSV

Cédc chiing c¢6 kha ning phan huy manh NG, NC, DNT dugc slt dung dé tao ché
phdm VSV xit 1§ nuéc thai t¥ qud trinh sén xuat thudc phéng. Cay cic ching d6 vio
cdc binh méi trudng nhan giéng di chon. Nuoi ldc 200 vong/phit & 30 - 32°C, sau 3
ngdy 14y ra b6 sung vio co chdt mang.

3.3.5.2. Lua chon chdt mang

Tron mn cua, rom, triu theo ty 1& khdc nhau, khi tring 1am co chit mang va bd
sung dich huyén phd VSV dé dat do 4m 30% va 50%. Bao géi va bao quan & nhiét do
phong. Dém s¢ lugng sau 2, 4, 6, 8, 10, 12 tuin va 24 tudn dé xdc dinh do n dinh s6
lugng VSV trong céc mau.

Két qui: chon duge cong thitc cht mang va da sén xudt duge ché phdm VSV xit
1y nudce thai tir qud trinh san xudt thudc phéng.

Quy trinh sin xuit ché phim VSV phin huy NG, NC (NSF)

* San xuat giong VSV:

Cic ching VSV: 1 chiing méc va 3 ching vi khuén cé hiéu suit phan huy NG,
NC trong moi trudng nuoi cdy dat trén 80% duge sir dung dé san xuat ché phdm 1a:

1. 11 : Bacillus sp

553

C2 : Pseudomonas sp.
3. N9 : Rhodococcus sp.
4. C : Monilia sp.

- Cdc VSV trén duge nudi riéng ré trong moi trudng dich thé ¢6 thanh phin (g/l):
KH,PO, - 0,4; (NH,),S0, - 0,6; MgS0,.7H,0 - 0,06; CaCl, - 0,08; FeSO, - 0,01 ; lignin
- 0,1; saccarose - 3; bot dau tuong - 0,025; pH - 7, trén mdy lac 200 vong/phuit trong 3

104



ngdy & nhiét o 30 £ 2°C. Tron lan cdc gidng riéng ré cho budc tiép theo ciia qud trinh
sén xudt ché phdm (gidng VSV).

* San xuat chiat mang:

Mun cua, trdu duge xit Iy bing cdch dun trong dung dich kiém dic trong 3 gidy dé
loai tap chat, sau d6 dugc rira sach dén pH trung tinh, sdy kho.

Hén hgp min cua, trdu duge tron theo ty I¢ 1:1, khir tring & 121°C trong 30 phuit,
sdy kho & 100°C trong 3 gity. Hon hop ndy s&€ duge dung lam chit mang dé san xudt ché |
phdm.

* San xudt ché pham:

Tron déu gidng VSV vao chdt mang theo ty 1€ 1:1 (trong lwong / trong luong),
bao gbi trong tidi polyethylene 2 16p, ddn kin, bdo quan ¢ nhiét do phong trong 6 thing
ké tir ngdy san xuat.

3.3.6. Quy trinh xir Iy nudc thai tir qua trinh san xuit thuéc phéng

Tir tai liéu vA két qua cdc thf nghiém trén c6 thé dé xust quy trinh xit 1y nude
thai chita NG, NC theo so dd sau:

- Nudce thai cé chita NG, NC ¢6 ndng do < 150mg/1 dugec gom vio bé diéu hoa,‘
tai day pH nude thdi duge chinh v€ trung tinh bang H,SO, hoac NaOH.

- Nudc thai da chinh pH duge chuyén vio hé théng xir 1y sinh hoc hi&u khi, tai
day b6 sung thém moi trudng khodng (phdn trén) va ché€ phdm sinh hoc (NSF) véi ty 1é
0,1%, suc khi lién tuc 4 - 5 ngay véi téc do dong khi 30 m*/gid.

- Sau d6 nude thai duge chuyén sang bé lang, d€ ldng 6 gidy, phin nudc phia trén
duge chuyén sang bé keo ty, tai day bd sung chat keo tu 13 phén chua néng do 0,05%
va Ca(OH), sao cho pH > 8, khudy déu, dé ling 24 gid.

- Phan nudce trong sau keo tu dugc loc qua hé théng loc nguge sinh hoc v6i cdc
16p vat liéu loc kich thude hat khdc nhau. C6 théi khi nhe dé ting hiéu qua qu4 trinh-
loc. Nude thai lic ndy c6 thé thai ra moi trudng véi cde chi tiu dat nude thai loai B
(theo TCVN): COD - 73mg/l; BOD - 21,7mg/l; NG, NC - 0,8mg/l.

- Phéin cin ctta bé ldng sau xir Iy sinh hoc hi€u khi dugce tudn hoan lai he théng
sinh hoc hiéu khi.

- Phén can clia bé keo tu dugc tdch ra dé xit Iy riéng bang choén hoic dét.
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3.3.7. Ap dung két qua da nghién citu xi 1y thi nghiém nudc thai tr qua
trinh sin xuit thudc phéng (mét va hai goc)

- Phan tich thanh phan nudc thai:

+pH 160 + BOD; (mg/1) : 518,4
+ N t6ng : 19,8 + COD (mg/1) : 786,4
+Péng : 76,04 + NG, NC (mg/l)  : 147

- Tix céc két qua thi nghiém trén, ching toi tién hanh xit Iy nude théi chita NG tir
day chuyén san xuat thudc phéng véi quy mo 30 lit trong phong thi nghiém. VSV la
hén hgp cdc ching ¢6 kha nang phan huy NG, NC manh. Moi trudng bé sung thém
khodng, ngudn cacbon (saccarose 3g/1). K&t qua duge trinh bay trén bang 3.13.

Bang 3.13. Su thay déi mét s6 chi tiéu nuéce thii

tir qua trinh san xuit thudc phéng truée va sau xir 1y

Nong d¢ NG, NC trong nudc thai COD (mg/1) BOD:(mg/1)
Trudc xaly | Sau xirly Hiéu suat Truée | Sauxir | Trude | Sau xi
(mg/l) (mg/1) ~ phan huy, % Xu 1y ly xly | 1y

147 0,8 99,45 786,4 73 518,4 21,7

- Sau 5 ngdy nuoi cdy, ham lugng NG, NC giam 99,45% (con 0,8mg/l). K&t qua
do trén sdc ky khéi phd cho thdy khong con sin phim trung gian, chiing t hdn hop vi
khudn vi mdc dé tao diéu kién t6t cho sy phan huy NG, NC hoan toan. Két qua ndy
phit hgp v6i két qua cdc tdc gid nghién ciu trude [85].

- Nudc thai sau xir 1y dat tieu chudn nude thai loai B (TCVN).

3.3.8. Két luin
- Cic chiing VSV phan 1ap duoc tir d4t, nuée ¢ nhiém thude phéng ¢6 kha nang

phén huy NG, NC khd manh (v6i NG tir 51,45 dén 80,62%, véi NC 55 dén 69%). NG,
NC ¢6 trong moi trudng véi ndng do ban dau 12 60mg/1. 4 chling ¢6 kha niang phan huy
NG, NC 16t nhét dd duge ding dé sdn xuft ché phim xir Iy nude 1t qud trinh san xuat
thudc phéng la:

1. 11 : Bacillus sp

2.C2 : Pseudomonas sp.
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3. N9 : Rhodococcus sp..
4. C : Monilia sp.

- Céc yé&u t& ngoai canh: nhi¢t do, pH, nguén dinh dudng bd sung, thdi gian,
néng do NG, NC c6 anh hudng 16n dén hi¢u sufit phan huy ciia VSV. Diéu kién moi
truomg thich hgp dé VSV phan huy NG, NC t6t nhat 1a: nhiét do 30 - 35°C, pH 6 - 7,
moi trudng khodng bd sung saccaroza 3g/l, néng do NG, NC < 150mg/l. Thoi gian suc
khi 4 - 5 ngy. O didu kién xit 1y nay, hi¢u sudt phan huy NG, NC cia VSV téng 1én
ding k& (hiéu susit phan hug.tix gén 70% nang 1én dén trén 99%) |

- Lén men hén hop VSV khong 1am tdng hi¢u qua so véi don ching song dam
bio kha nang phan huy hoan toan NG, NC cua qud trinh sinh phan huy.

- Ap dung cdc ké qha nghién ciu dé xir Iy nudc thai tr qud trinh san xuét
thudc phéng v6i quy mo 30 lit trong phong thi nghiém. Nudc thai dat tieu chudn nude
thai loai B (TCVN).
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CHUONG IV

NGHIEN CUU AP DUNG CONG NGHE SINH HOC XU LY NUGC THAI
CHUA NITRAT, NITRIT TU QUA TRINH NHUOM DEN VU KHi
VA PHUC HOI NHIEN LIEU TEN LUA

4.1. TINH HINH NGHIEN CUU

Nuéc thai chifa nitrat va nitrit & ndng do thap khong phai 12 méi nguy hai cho hé
sinh th4i, tham chi nd cdn 1a ngudn nito quan trong cho thuc vat sinh trudng va phat
trién. Nhumg néu & ndéng do cao, qud ngudng cho phép, nitrat va nitrit cling 14 ngudn
gy 6 nhiém nghiém trong cho dét, nuée matva tham chi ca nuwéc ngdm tai noi xa thai.

Néng do nitrat, nitrit cao trong nudc udéng s€ gay bénh methemogliobinemia( xanh
da), dic biét & tré em. Ham lugng NO; khong duge > 10mg/l. Ngoai ra NO, trong
nudc tdc dong v6i amin d€ hinh thanh nitrosamin, mot s§ trong chat nay 13 tic nhan-
gy ung thu [10]. - '

Trong nganh cong nghiép qudc phong, noi thai ra nhiu nitrat, nitrit nhat 13 nudc
thai tir qué trinh nhudm den vii khi v nudc thai tit quy trinh phuc hoi nhién iieu tén lira
long(chit O).

Trong qui trinh nhuém den vil khi, lic diu nudc thai ¢ néng do nitrat thip,
nhung khi gdp khong khi, nitrit bi 6xy ho4 thanh nitrat nén ddn dan néng do nitrat ciing
nhiéu lén. Hon nita qué trinh oxy ﬁoé nitrit thanh nitrat 1a qué trinh thuan nghich nén
nitrat tao ra phéi dugc chuyén hod ti€p néu khong qud trinh NO; — NO, lai xdy ra
cho nén xir I nuéc théi tit qua trinh nhudm den vii khi 14 quy trinh xir 1y nudc thai c6
ham lugng nitrat, nitrit cao. . _ '

Mot trong nhimg nhiém vu clia cong nghiép qudc phong 12 phuc héi nhién liéu
tén lra. Thuc hién nhiém vu nay da tao ra mét lwgng 16n nude thai tir sy thu hdi cdc khi
théi doc hai bang phuong phép dap nudc va tr quy trinh vé sinh nha xudng cling nhu vé
sinh cd nhan ngudi lao dong. Nudc thai loai ndy bao gém cdc chét 1a thanh phin chfrih

clia 2 chét trong nhién liéu [a chét T va chat O.

~ + Chit T’ gdm triethylamin va xilidin, ty 1¢ xap xi nhau, khodng 48,5% - 50%.

Hai chat nay ¢6 tinh doc cao ddi v6i VSV va chinh chiing 14 ngudn nhién liéu dét chdy
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" 16t nén cach xit 1y wu viét 1a d6t & nhiét do cao trong 10 dSt 2 cdp (so cdp va thit cédp).
Quia trinh d6t triét dé s& cho cdc san phdm cudi ciing 1a CO,,H,0, va N,.

+ Chat O gém HNO; > 73%; N,O,: 17,5 - 22,5%; HF: 0,5%. Trong nuéc HNO,
d& bi phan ly thanh H* vd NOy, N,0, dudi tdc dung clia nhiét do va 4p sudt bi phan
huy thanh NO,".

Nhin vio thanh phdn nhién liéu tén hra c6 thé thdy ring néu nhu tron 14n nudce
thai c6 thanh phén cud ca hai chat O va I s8 rdt khé xt 1§ ching bing cong nghé sinh
hoc don thuin ma cho hiéu qua cao. Cich xir 1y t6t nhat cho loai nu6c thai nay la két
hop giita cong ngheé hod hoc (phan huy hodc hdp thu sau dé loai bo cic chat doc hai déi
véi VSV bing phuong phdp hod hoc) va cong nghé sinh hoc (cdc VSV sé'tié'p tuc khir
nitrit va nitrat con lai trong nude thai). Cich xir 1y tSt nhét, kinh t&€ nhdt cho loai nuge
thai chia cdc chat tit qué trinh phyc héi nhién liéu tén lira long la tich ngay tir ddu 2

loai nudc thai chifa 2 chat O va I riéng 1é.

Véi nude thdi chita chat T ¢6 thé st dung phuong phédp hdp thu hodc phan huy
ho4 hoc. T4t nhién néu hdp thu (hoac hdp phu) bing phwong phdp hod hoc phéi kém
theo cong doan xirly chét hip phy (46t néu c6 thé hodc gidi hap).

Véi nude thai chita chdt O nhu d néi trén thanh phan chinh cia nude thai chia,
chat O 1a NO;y, NO,". Cic chét 6 nhiém nay c6 thé loai bd bang VSV. Do d6 quy trinh
nghién cifu xir 1y nudce thai chita chdt O s€ twong tu nhu quy trinh x{t 1¥ nude théi tr
quy trinh nhuom den vii khi v& ching toi nghién cfu quy trinh xir 1y nude thai chia
NO;, NO, cao dé ding chung cho hai loai nudc théi:

1. L tir quy trinh nhuom den vii khi

2. LA nude thai chita chat O (mot thanh phén clia nhién liéu tén Iira)

Tir lau ngudi ta da biét 1a trong tw nhién vi khudn nitrat hod (chuyén hod NO,
thanh NO;’) phan bd rat rdng rdi, ching thudc nhém Nitrobacter. D6 1a nhiing VSV
hinh trimg nhd bé ¢6 mot tiém mao khd dii moc tir dinh. Vi khudn nitrat hod thuoc loai
te dudng bat buge, ching dong hod CO, clia khong khi nhd ning lugng sinh ra trong

qué trinh oxy hod NO, Jikuinsiuubed, NQ,-,

Nitrobacter ra&t man cam vdi su ton tai chia NH; hay NH,* trong moi truong.
Ngudi ta nhan thdy ndng do amon 12 0,0005% da han ché, néng d¢ 0,015% da (e ché

hoan toan su phét trién clia VSV nay. Néng do nitrit thich hgp nhit 1a vao khoang 0,1%
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NaNO,, néu néng do nay cao qui 2% thi qud trinh oXy hod nitrit thanh nitrat bj dinh
chi.

Nhu trén di néi, sau qué trinh oxy ho4 nitrit thanh nitrat 13 qud trinh khir nitrat
ctia VSV (qud trinh phan nitrat hod). |

Vi khudn tham gia Vi qué trinh phan nitrat hod 13 nhitng vi khudn di dudng, c6
kha nang kh nitrat thanh nitrit, thanh NH; hoac tham chi thanh N, bay vao khi quyén.
Vi khuén phén nitrat ho4 phan b8 rong réi trong dét, trong phan chuéng, trong nuéc, &
nhing noi ¢6 d9 d4m cao va gidu hitu co bao gém nhiéu loai trong cdc gifng
Pseudomonas, Bacterium, Micrococcus (B. denitrificans, Ps. aeruginosa, M.
denitrificans, Ps. fluorescens, Ps. pyocyanea, B. stuzeri...). Mot s6 vi khudn luu huynh
ciing cd kha nang thuc hién qué trinh phdn nitrat hod (VD: vi khudn Thiobacterium
denitrificans, Sulfomonas denitrificans...).

Vi khufin phdn nitrat hod c6 2 nguén ning lugng, mot mét chuing 6 kha ning oxy
hod chét hitu co nhd oxy cla khong khi, mit khdc khi khong c6 oxy chiing ¢6 thé oxy.
hod chit hitu co nh& qud trinh khir nitrat. Chdng ¢6 mot hé théng men kiéu men
citocrom c6 kha ning xidc tic qua tl:‘lng khit nitrar. Bén canh cdc vi khuén di dudng
cing ¢6 nhimg vi khudn phan nitrat hod tw dudng (Thiobacterium denitrificans) hoic
dudng khong bit bude.

Trong tu nhién c6 2 kiéu khir nitrat:

+ Quad trinh ddng hod( amon hod nitrat) tic 1a qud trinh khir nitrat thanh NH,* ,
qua trinh ndy x4y ra & mot s6vi khudn nhu Bacillus, E. Coli, Aerobacter.

+ Qué trinh di hod( phan nitrat hod) 1A qué trinh khir NO, " hodc NO, " thanh N,
phan ti. '

Hai qda trinh kht nitrat nay c¢6 chung giai doan dau [14]

NH,O0H + NH, ( amon ho4d)
NO3'—+N02'——>NO/ o |
| N,O + N, (phan nitrat ho)

Qud trinh khir NO;” dén N, .1a qud trinh phan nitrats hod hoan toan, x4y ra qua 4
giai doan, mdi giai doan do mot enzym Xxuic tdc [14].

+ Giai doan 1: khir nitrat thanh nitrit



2HNO, _ 2HNO,

>

2NADH-H 2NAD*

(NO;y + 2e +2H* —» NO, + H,0)
Giai doan ndy do enzym nitrat reductaza xuc tic.
+ Giai doan 2: kin? nitrit thanh NO
2HNQO, » 2ZNO + 2e
NADH-H NAD?
(NOy +e+H* — NO+H,0)

Giai doan nay do enzym nitrit reductaza xiic tic.

+ Giai doan 3: khit NO thanh N,0

2NO > N,O + 2e
NADH-H NAD*
(2NO+ 2¢ + 2H* —» N,0+ H,0)
Giai doan nay do enzym oXitdinito reductaza xuc téic.
+ Giai doan 4: khit oxitnito thanh nito phan t
N,O » N,
NADH-H NAD
(2N,0+ 2¢" + 2H* — N, + H,0)

Giai doan nay do enzym oxitdinito reductaza xic téc.

Cdc vi khudn phan nitrat déu 1a hiu khi hodc higu khi tuy tién, chiing phan bd
rong rdi trong ty nhién nhu ddt, nuéc, phan bén. Chiing gém cdc dai dién nhu:
Pseudomonas, Rhodococcus, Arthrobacterium...[13].

Qu4 trinh phan nitrat ¢6 thé xdy ra & diéu kién higu khi va ki khi nhung triét dé

“hon trong diéu kién thi€u oxy [12]. Ching 1a tdc nhan ¢d hai cho san xuit nong nghiép
vi 1am mat di lugng 16n dam vo co & dang NO; nhung la tdc nhan tich cuc trong xir Iy
nudc thai vi loai bo duge ngudn nito lien ket doc hai dSi véi moi trudng sinh théi.

Tren thé g101 cdc nghién citu sit dung VSV dé xit ly nucc thai cong nghiép chia
NO,, NO3 ndng do cao chwa duge cong bd nhicu. Gaudalupe Pinar va cong su, 1997
[43] da sir dung chiing vi khudn Klebsilla oxytoca 15, phan 1ap dugce tir dat clia mot nha

mdy san xuat nitrat. Chiing ndy phét trién trén moi trudng ¢6 ndéng do nitrat < 150mM
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vA tiéu thy nitrat hoan toan & moi trudng cé ty 1 C:N [a 14:11. Pilot xir 1§ quy mo
40 1it da duge thir nghiém va hoat dong kh4 tot.

3 Viet Nam, mot s§ dé tai nghién ctu gidm thiéu 6 nhidm nito (N-NH*) trong
nuée thai chin nudi di duge tién hanh, song cic cong bd v€ nghién ctu loai b6 NO,,
NO; ham lugng cao trong nude thai cong nghiép con rat it va hau nhu chua c6. Trong
phén nay, chiing t6i tién hanh cdc thi nghiém nhdm xdc dinh dugc cdc thong s6 cin
thiét dé xay dung quy trinh xit Iy nude thai chida NO,” va NOj cao tir quy trinh nhudm
den vii khi v2 phyc hdi nhién lidu tén lira 16ng ( chdt O).

4.2. NGUYEN LIEU VA PHUGNG PHAP
4.2.1. Nguyén liéu

- D4t min chita phiéu vi khudn nitrat va phan nitrat hod.

- C4c hgp chdt tao moi trudng va xdc dinh ham lugng NO,", NO,™ ¢6 d9 tinh khiét
phan tich.

. Cic thiét bi nuodi cay VSV va phan tich hod hoc hién dai, do chinh xdc cao
4.2.2. Phuong phép ’

4.2.2.1. Phuong phdp lam giau VSV

Can mét lugng d4t nhat dinh nuoi cdy trong moi trudng khodng t6i thiéu ¢6 NO,
12 ngudn nito duy nhat trén méy 1ic 200 vong/phit, & 30 + 2°C. Sau 15 ngay phat trién.
cdy lai sang moi trudng maoi. Sau vai vong 14p, moi trudng duc nhiéu (kiém tra s6 lugng
khodng 10*MPN/ml) 14y 1am gi6ng tién hanh céc thi nghiém ti&p theo.

4.2.2.2. Phuong phdp nuéi cdy vi khudn nitrat hod d¢ nghién ciru cdc ddic
diém nuoi cdy va cdc yéu to dnh huong dén khd ndng phdn huy NO, va NO; ciia
VSV: duoc ti€én hanh bing cdc phuong phdp cd dién tuong e & cdc chuong -trude {4].

4.2.2.3. Phuong phdp xdc dinh s6 litong vi khudn nitrat hod :

Phuong phép pha lodng tim gi6i han [4].

4.2.2.4. Phucong phdp xdc dinh ham luong NO, va NOy theo tiéu chudn VN[18]
4.3. KET QUA VA THAO LUAN

Nhu trén di ndi, cdc vi khudn nitrat va phan nitrat hod t0n tai rt phd bién trong

dat, nudc do dé dé sit dung cdc VSV nay vao xir Iy nude thai chita NO,, NOy chiing toi
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khong tién hanh phan 1ap don ching ma mudn huy dong stic manh cua cd quin thé
VSV (hudng di dugc thira nhan 14 dat hiéu qua cao khi xir Iy 6 nhiém moi trudng bing
phuong phdp VSV). b€ 1am dugc didu d6, ching t6i ti€n hanh nghién ciu dac diém
nudi cdy vi cdc yéu t§ moi trudng anh hudng dén su sinh trudng, phét trién va kha
nang phan huy NO,,, NO; cha quén thé VSV. Két qua nghién ctru s€ dugce trinh bay.
dudi day: :

4.3.1.Céc yéu té anh huéng dén kha nang phat trién clia vi khuin nitrat hoa

4.3.1.1. Anh huéng ciia méi truomg khodng
- Cdy VSV gifng [muc 4.2.2.1 ] véin6ng do 0,5% vao 4 loai moi trudng sau:
1. Vinograxki.
2. Moi trudmg chifa dung dich Vinograxki tiéu chudn.
3. Moi trudng 3 (chita (g/1): NaNO, - 2; NaCO; - 1; K,HPO, v&t).
4. Moi trudng Krulwich va Funk (1995).
Nuoi trén mdy lac tdc do 200 vong/phiit, nhiét do 30 + 2°C. Sau 15 ngay ldy miu
xic dinh s8 Tugng vi khudn. K&t qua duge trinh bay trén bang 4.1.

Bang 4.1. Anh hudng ciia méi trudng khoang

Nong do VSV trong méi trudng nuéi cav (MPN/ml)
Mai truong 0" Sau 15 ngay
Lan 1 Lan 2
Moi trudng 1 1,5 x 10° 3,5x 10° 4,5 x 10°
Moi trudmg 2 1,5x10° 2x 10 - L1x10*
- Moi trudng 3 1,5 x 10° 1,5x 10 7x 10°
Moi trudng 4 " 1,5x10° 1,4 x 10* - 1,5x10°

Tir két qué bang trén cho thdy Moi trudng 1 cho két qua tét nhat va wrong d6i 6n
dinh. C4c thi nghi¢m ti€p theo déu nuodi cdy VSV trén moi trudng 1.

4.3.1.2. Anh hiuéng ciia nhiét do t6i sy phdt irién ciia vi khudn nitrat hod -

Cay gidng VSV muyc 4.2.2.1 vao cdc binh chita Moi trudng 1, nudi & cdc nhiét do
10, 20, 30, 40, 50°C trong 15 ngdy. K&t qua dugc trinh bay & trén bing 4.2.
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Bang 4.2. Sy thay déi néng d6 vi khudn khi nuéi cdy & cic nhiét d6 khic nhau

Nong dé VSV trong méi trudng nuédi ciy {(MPN/ml)
Nhiét do -
ot Sau 15 ngay
10°C 1,5x10° 2,6 x 10°
20°C 1,5 x 10° 2,5 x 10°
30°C . 1,5 x 10° 6,5 x 10°
40°C 1,5x 10° 1,0 x 104
50°C - 15x10° 2.5x%10°

Tit bang trén cho thy vi khudn nitrat hod c6 thé phat trién trong dai nhiét do kha'
rong (dudi 10°C dén trén 50°C) tuy vay, nhiét do thich hop cho su phét trién 1 30°C.
Két qua nay phl hgp vdi két qua nghién cifu ciia céc tac gia khic[4,43].

4.3.1.3. Anh huéng ciia pH méi truimg

Cdy gidng VSV vao cdc binh chita Moi trudng 1, dai pH nghién ctu tix 5,0 - 9,5
tién hanh trong hé dém da nang Britton va Robinson (pH 1,8-12)[12]:

K&t qua duge trinh bay & bang 4.3.

Bang 4.3. Su thay déi néng dé vi khuin Khi nuéi cdy & cic pH khic nhau

Nong do0 VSV trong moi trudng nuoi ciy (MPN/ml)
Pi o" Sau 15 ngay
5,02 1,5x 10° 2,0x 10
6,09 1,5 x 10° 7,5 x 10*
7,00 . - 1,5x10° 7,5 x 10°
7,96 1,5 x 10° 3,5 x 10°
8,69 1,5 x 10° 4,5 x 10°
915 1,5 x 10 4,0 x 10°
9,62 | 1,5x10° 1 1,5 x 10°
9.91 a 1,5 x 103 1,5 x 10?

TU bing trén cho thay.dai pH thich hgp cho su phét trién ctia vi khudn nitrat hod
l1a ur 8,0 - 9,0.
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4.3.1.4. Anh hudng cia ngudn nito

Theo tai liéu tham khao [4]:

- Vi khudn Nitrobacter oxy hod NO, thanh NO; rdt min cam vdi su ton tai clia
NH, hay NH, ndng do, amon 0,0005% d& han ché& su phat trién ctia VSV, néng do
0,015% ic ch& hoan toan sy phit trién ctia vi khudn nay. |

- Néng do NaNO, thich hgp nht 12 0,1%, néu qué 2% thi qui trinh oxy hos NO,”
thanh NO; s& bi dinh chi.

4.3.2. Cic yéu t6 anh hudéng dén kha nang chuyén hod NO,, NO; clia VSV

4.3.2.1. Anh hudng ciia thanh phdn khodng trong méi triuomg dén su phdn huy
NO,;, NOj cia VSV

Tir thanh phin khoéng cd ban Vinograxki khong c¢6 NaNQ, duge thay thé€ NaCO,
Bing CaCO; védi cde ndng do )g/l): 1, 3, S, 7; nuoi VSV trén mdy lic 200 vong/phiit &
nhiét do phong (30 £ 2°C), sau 15 ngdy, do lugng NO,", NO; trong mdi trudng. Két
qua dugc trirth bay & bang 4.4. )

Bang 4.4. Su thay ddi nong do NO,, NO; trong moéi trudmg nuoi cdy khi bé sung |
khoang véi thanh phan sau: (nong dé NO,, NO; ban dau 100mg/l).

Mau Néng do NO, | % NO, giam | Nong do NO; | % NO;y giam
con lai con lai
D6i ching 90,0 10,0 98,3 25,0
Na,CO, 1g/l 71,0 29,0 78,0 20,6
Na,CO, 3g/l 63,0 37,0 69,5 29,3
Na,CO, 5l 58,0 42,0 65,0 33,9
Na,CO, 7¢g/! 57,0 43,0 64,0 34,9
CaCoO, 1g/1 15,3 84,7 32,5 66,9
CaCO; 3g/l 50 95,0 15.6 84,1
Caco;sg/l 4,3 55,7 13,2 86,6
CaCO, T/l 4.0 96,0 12,5 87.2

- Tir bang trén cho thiy khi thay th& Na,CO; bing CaCO, trong thanh phan

khodng c6 tic dung thiic ddy qua trinh nitrat hod ctia vi khudn mot cich 16 rét.




- Bé sung CaCO, véi cdc ndng do khéc nhau déu c6 tic dung thiic ddy sy chuyén
hod NO,". Tuy nhién tir ndng do CaCO; 3g/1 tr& 1én khong cho hi¢u qua phan huy tuyén
tinh. Vay néng d¢ CaCO; thich hgp 1a 3g/1.

4.3.2.2. Anh hudng ciia néng d¢ NO; , NO; dén chuyén hod chiing

Nusi cdy VSV nitrat hod ¢6 néng do NO,” ban ddu 13 50, 100, 150, 200, 250,
300, 400, 600mg/l; bd sung thanh phdn khodng co ban Vinograxki thay Na,CO, bing
CaCO; v6i néng do 3g/l. Nuoi trén may lac & nhiét do 30°C, sau 15 ngay nudi cdy, xac
dinh néng d6 NO, , NO; trong méi trudng, k&t qua duge trinh bay & bang 4.5.

Bang 4.5. Su thay ddi néng dp NO, , NO; trong méi trudmg nudi ciy VSV

NO, NOy

NO; ban [ NOy conlai{ % NOjy NO; ban | NOjyconlai| % NOjy

dau (mg/l) (mg/l) __giam dau (mg/l) (mg/l) giam
50 0 100 48 9,5 80,1
100 8,2 91,8 96 75,7 83,6
150 17,0 88,7 143 232 83,8
200 33,0 83,5 197 34,0 82,7
250 48,0 80,8 240 42,5 82,3
300 60,0 80,0 285 45,0 84,2
400 120,0 70,0 390 98,0 74,9
600 400,0 33,3 575 189,0 67,1
K&t qua trén cho thiy:

- Vi khuén nitrat hod c6 thé sinh trudng va phat trién ciing nhu phan huy NO,,
NO;™ 6t nhat & néng do < 400mg/l. Nhu vay két qﬁé thi nghiém nay khong phil hop
1dm véi két luan clia cdc nha nghién citu truée day cho ring néng do NO, , NO; thich
hgp cho vi khudn nitrat hod vao khoéng 666mg/l [4, 5]. |

4.3.2.3. Anh hudng ciia thoi gian xit Iy tdi qud trinh phdn huy NO,, NOj; ciia
VSV
Nuoi cay VSV trong moi truong, pH, n(‘ing-d(‘_) NO,, NOy', nhi¢t do thich hop. Ct

7 ngay 1dy miu mdt 14n, xdc dinh lugng NO,, NO; ¢ trong moi trudong. Két qm’\ duge

trinh bay & bang 4.6.
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Bang 4.6. Sy thay déi néng do NO, , NO, trong méi trudng nuéi cdy VSV

sau nhimg khoang thoi gian khac nhau

—

Miu o" 7 ngay 15 ngay 21 ngay 28 ngay
NO, [NO; |NO, |NOy {NO; [NOy {NO, |NO;y |NO, [NOjy

1 50 48,6 32 11,7 | 4,0 5,2 0 11,5 0 0,5

2 75 73,5 638 58,2 | 92 11,0 0 17,3 0 1,7

3 100 | 97,0 98 935 | 193 | 8,5 1,5 13,1 0 2,5

Céc thi nghiém tién hanh v6i cdc ndng do khdc nhau déu cho thdy lugng NO,,
NO; gidm dang ké tir ngdy thit 15 va dén ngay tht 21 lugng NO,, NO;y trong nuéc
thai gidm gdn nhu khong xdc dinh duge. Vay thoi gian phan huy t6i wu tir 15 - 21 ngay
tuy néng do NO,, NO;y ¢6 trong nudc thai. ’

4.3.24. Vai tro cia VSV trong qud trinh logi b6 NO,, NOy trong méi truomg
nuéc

Miu nuéc thii cé néng do NO,, NO; ban ddu I 100 va 98,7 mg/l tuong tng. BS .
sung khodng va VSV theo muc dich cta thi nghié}n;.

Két qua & bang 4.7.

Bang 4.7. Su thay déi néng dé NO,, NO; trong méi trudng

khi ¢6 mat va vang mat VSV

i ot 7 ngay 15 ngay 21 ngay
Mau : :
NO, | NO;y ! NOy | NOy | NO, | NO;y | NO, | NOy
(mg/) | (mg/) | (mg/l) | (mg/l) [ (mg/l) | (mgM) ; (mgh) | (mg/l)
Ml ' 100 98,7 98,0 95,2 16,3 7.5 1,5 2,1
M1+VSV#* 99,5 97,75 | 97,5 92.5 0,7 3,1 0,05 | 1,5

Cht’l thich *: ndng do VSV trong binh nuoi c4y phai ddm bao dat 10° CFU/ml

Tir két qua cho thdy, mau c6 bd sung VSV c¢6 hidu qua xir Iy nhanh va triét dé, hon
so v6i miu khong bé sung VSV, thoi gian xit 1 ciing ngén hon (chi cdn 15 ngay ham
lugng NO,, NO;y™ dd ¢6 thé chép nhan duge - Tiéu chudn nudc thai Viet Nam chua quy
dinh 5 rang chi tieu vé NO,, NOy). ' '
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4.3.3. Quy trinh xir Iy nudc thai tir qua trinh nhudm den vii kKhi
- Tit k&t qua nghién citu céc yéu 16 anh hudng dén sy chuyén hod NO;, NOy cla
VSV.
- Tix nghién ctu thanh phan nuée thai clia qué trinh nhuom den vii khi c6 thé dua
ra quy irinh xir 1§ nudc thai nhu sau:

+ Nudc thai tir qua trinh nhudém den vii khi dugc gom vao bé diéu hoa, tai day
néng 46 NOy, NO; duge kiém tra va diéu chinh < 400mg/l, pH nue thai duge didu
chinh dén pH 8 bang NaOH. |

+ Nuéce thai da chinh pH va néng do NO;', NO; dugc chuyén vao he théng xi
1§ sinh hoc hi€u khi, tai day bd sung thém khodng cé thanh phén (g/1): Na,CO, - 1; NaCl
- 0,5; K,HPO, - 0,5; MgS0,.7TH,0 - 0,3; FeSO, - 0,4 vA VSV (d4t x3p sao cho néng do vi
khuén nitrat hod trong nude thai dat 10°CFU/g) suc khi lién tuc 15 - 30 ngay tuy theo
néng do NO,, NO; véi téc do dong khi 30 m*/gid.

 Sau dé nudc thai duge chuyén sang bé ling, dé ling 6 gid, phin nudc phia trén
duge chuyén sang loc ngugc sinh hoc véi céc 16p vat ligu loc kich thudc hat khac nhau.
C6 théi khi nhe dé tang higu qué qud trinh loc. Nudc thai ldc ndy c6 thé thai ra moi
trudng véi céc chi tien dat nuée thai loai B (theo TCVIN): COD - 75mg/l; BOD -
18mg/l; ndng d¢ NO; : 4 66mg/l; NO5 : 5,38mg/L. |

- Phén can dugc tufn hoan lai hé théng sinh hoc hi¢u khi.

4.3.4. Quy trinh xir Iy nudc thai chita nhién liéu tén lira
1. Nudc thdi hon hgp
_ Nude thai duge xir 1y bing phuong phép hod hoc dé loai bd chét doc dGi véi
VSV biing phuong phdp hip phu (chit y&u 12 loai chat I').
_ Sau d6 nude thii duge chuyén sang hé thong téch dé tach phén chét rin (chdt
hip phu c6 chat I') duge x 1y riéng bing phuong phap 10 dst 2 cdp.
_ Phin nudc (sau khi da loai bo chét I con lai chit yéu 1a nitrat va nitrit duge xir
1y bing cong nghe sinh hoc nhu quy trinh xit 1y nuée thai tir qué trinh nhugm den vi-
khi & trén. '
2. Nudc thdi téch riéng ngay tix ddu
- Nude thai chifa chat : x{t 1§ bing phuong phép hod hoc
+ Hép phu —» Dt trong 102 cip
+ Phan huy bang hoé chat
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- Nuéc thai chita chat O: xit 1y bing sinh hoc hiu khi phu qui trinh x& 1y nude
thai tir qud trinh nhudm den vii khi.

4.3.5. Thi nghiém xir Iy nuéc thai nhudém den vii khi va nuédc thai chita nhién
liéu tén lira 1ong tai Z133 va A31

* Nudc thai tir qué trinh nhuom den vii khi ctia Z133 c6 nong do NO,: 232 mg/l;
NO;: 220mg/l duge xtr 1y v6i cdc thong s6 thich hop da nghién afu (nhiét do, pH,
khoédng...) trong 21 ngay. K&t qua duge trinh bay trén bang 4.8.

Bang 4.8. Su thay déi mot s6 chi tiéu clia nudc thai trudce va sau xir 1y

(thoi gian xit 1y 12 15 ngay)

Miu COD (mg/l) BOD: {(mg/l) NO, (mg/h) NOy (mg/)
Trude xir 1y 250 95 232 220
Sau xir 1¢ 68 11 6 5

* Nudc thai chita nhién li¢u tén lira Iong ctia A31 duge xit 1y bing than hoat tinh
dé tdch triethylamin va cilidin (hai thanh phén chil y&u cia chét '), phdn con lai duge
X1t Iy theo quy trinh da dua ra & trén. Két qué duge trinh bay trén bang 4.9.

Bing 4.9. Su thay déi mot sé chi tiéu cla nuéc thai trude va sau xit 1y.

(thoi gian xir 1y 12 15 ngay)

Mau COD (mg/D) BOD- (mg/1) NO, (mg/l) NO. (mg/l)
Trudc xu 1y 220 97 238 215
| Sau xir 1y 35 L5 7.2 5.8

4.4. KET LUAN

- Diéu kién moi trudng thich hgp cho VSV phan huy nitrat, nitrit phat trién t6t va
phét huy t6t kha nang lgai bd nitrat, nitrit trong nuée thai 1a khodng Vinogratxki cai.
tién trong d6 Na,CO; thay bing CaCO; 3g/l. Nhiét do thich hgp cho su sinh trudng,
phét trién va phan huy NO,, NO; cua vi khudn 1a 30°C, pH,, 12 8 - 9, néng do NO,,
NO; < 400 mg/l, néng do vi khudn khoang 10° CFU/ml, thoi gian xir Iy 15-20 ngiy
trong diéu kién hi¢u khi nghiém ngat { suc khf lién tuc).

Quy trinh cong nghé xir 1§ nude thai tir qud trinh nhugm den vi khi va phuc héi
nhién li¢u tén Ira ( chat O) duge xiy dung dya vao cic thong s da nghién citu trén cho
két qua tot: hdm lhegng NO,, NO; giam 97 - 98% va nudc thai sau xi 1y dat tidu
chudn nuée thai loai B theo TCVN.
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CHUONG V

THIET KE HE THONG XU LY NUGC THAI DANG MODUL QUY MO
PHONG THI NGHIEM CONG SUAT 30L/NGAY

1. M3 DAU

Nude thai tlr cdc co s& san xudt qudc phong mang dac thu cho timg loai hinh
;an xudt. Thaph phén cdc chit 6 nhém c6 trong nudce thai rat da dang, bao gém: 2,4,6-
rinitrotoluene, axit styphnic, nitroglycerin..., cc loai thudc nhuom g&c nitroso, diu
m0 dic ching quéc phong ... Day 14 nhig chat khé phan huy ngoai moi trudng tu
nhien. |

Viéc xir 1y nu6e thdi chita cdc thanh phdn trén phai duge ti€n hanh thong qua
nhiéu giai doan va phuong phédp khdc nhau: xi 1y co hoc, hod hoc, sinh hoc ... Sau khi
tién hanh nghién ctru va d€ xudt duge bién phdp xit 1y thich hgp tai phong thi nghiém,
dé dua duge quy trinh cong nghé ra 4p dung thuc (€ cin thiét tién hanh thit nghi@m.
cong ngh¢. Qud trinh thi nghiém cong nghé 14 viéc dua cdc bude tién hanh tai phong
thi nghiém ra dp dung gin véi diéu kién moi trudng tai cic co sd. Ké&t qua thu duogc s&
g6p phan hoan thién céng nghé trude khi dua vao thuc té.

Tuy nhién véi méi loai nude thii khéc nhau cén ¢6 bién phdp va cong nghé xir Iy
khic nhau. Do vay, cdn thiét phai cé hé théng xir 1§ nude thai thir nghiém duge nhiéu
loai hinh cong ngh¢ khdc nhau. Viéc xay dung hé théng xir 1y nudc thai dang modul s&
gidp ti€n hanh thit nghiém cic loai c6ng nghe khdc nhau mot cdch lién hoan: xir 1y
. bing phuong phdp hod hoc, phuong phép sinh hoc ky khi, phuong phdp sinh hoc hiéu
khi, phuong phép co hoc... H¢ théng ndy duge thiét k& dang modul nén c6 thé tién
. hanh doc 1ap timg cong doan hay su k& hop chia hai hay nhiéu cong doan véi nhau.
Tuy nhién v6i muc dich yéu cdu ciia dé tai thi cudi ciing moi phuong phdp déu phai
qua hé théng xit ly sinh hoc hi€u khi. Do day 1a hé thdng dp dung thir véi quy mo -
ph(‘)ng thi nghiém nén luu hrc_mg' nudc thai can xr 1y khong nhiéu, duge tinh todn phu

hop v6i cdc loai cong nghé khéc nhau nén cong sudt thiét k& 1a 301/ngay.

5.2. PHUGNG PHAP TINH TOAN CONG NGHE

Day 12 hé théng xir ly dang modul, ¢4 thé hoat dong timg phdn doc lap hay keét

hop gitta cdc modul khéc nhau. C6 thé 4p dung v6i cde loai nuéce thai quc phong khic
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nhau. Tuy nhién véi mdi loai nuéc thai, cé ham lugng chdt 6 nhim khic nhau c6 thé
4p dung cdc cong doan xiI 1y sao cho phi hop.

D& mo hinh ¢6 thé dép ting v6i cdc dang cong nghé khdc nhau, viéc tinh todn cdc
bé va thiét bi phan ting duoc hiéu chinh sao cho thuan loi cho qué trinh thir nghiém. Do,
duoc thiét k&€ dang modul nén ngoai viéc dam béosao cho thuc hién dugc cic quy trinh
cong nghé cin 4p dung con phdi ddm béo yéu cdu vé do bén va c6 tinh my thudt. He
th6ng dit trong phong thi nghiém nén ngoai ddm béo cdc yéu cdu trén con phai duge
thiét k€& gon nhung c6 tinh co dong cao.

5.2.1. Tinh toan cac bé phan tng

He théng dugc gia cong bang thép inox cé kha nang chiu dugc moi trudng nudce
c6 do kiém, aﬁit cao, chiu dugc cdc qua trinh phan ting khi h¢ théng di vao van hanh.

D& dim bao yeu cdu my thuat va phit hop véi kich thuc khi dua vao vi trf dat
trong phong thi nghiém ma vdn dim bdo cong ngh¢, he théng thiét k&€ mot 8 bé treo
c6 kich thuéc nhir nhau bao gém céc bé: '

- B& diéu hoa xr 1y hod hoc.

- B& xir 1y hod hoc. —1
- B keo tu sau xi 1y hod hoc. h=0,5
- B& diéu hoa xi 1y sinh hoc.
- Bé ling sau xi 1y sinh hoc ki khi. _ \i{-ﬂ-__)::’_}}'__: 0,2
- Bé ling sau x1 1y sinh hoc hi&u khi.

- B& keo tu sau xur Iy sinh hoc hi&u khi. r= 0,2l
Thé tich bé dugc tinh toin nhu sau:
V=V + Vi =TLR2d
=3.14%02%x (0,5 + ¥0,08)
=0,073m? # 73 lit-
Do céc bé c6 thiét k€ cdc canh khudy va phﬁn 16n chita bin ling do vay [hé-.tl’ch
thttc ctia cdc bé khoang 30 - 50 lit.
5.2.1.1. B¢ diéu hoa
Trong hé thong thiét k& 2 bé diéu hoa:
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- Bé diéu hoa xur Iy hod hoc.

- B& diéu hoa xit Iy sinh hoc.

Véi cdc loai nude thai c6 thanh phén chat 6 nhiém khédc nhau cdn c6 quy trinh
cong nghe khéc nhau nén didu kien moi trudng khi xit I cdn c6 sy thay ddi cho phy
hop. Thiét k& cdc canh khudy tao diéu kién cho nudc thai trude khi xi 1§ c6 su dong
nhdt v&: pH, ndng do chat 6 nhiém ... Nudc thai dugc 1dy ra & phén ddy, thé tich chita
30 - 50 it

5.2.1.2. B¢ keo tu

He théng thiét k& 2 bé keo tu:

- B& keo tu sau x&r 1y hod hoc.

" - B& keo tu sau xit Iy sinh hoc hiéu khi.

Sau qué trinh x&t 1§ ho4 hoc ciing nhu sinh hoc, nu6c thai c6 ham lugng chat lo
limg khé 16n nén cin thiét tién hanh b3 sung chat keo tu véi muc dich lam trong nudc
thai sau qud trinh xir Iy. Hé th6ng cdnh khudy dugc 1ap dat dé khudy tron dong déu hod
chét keo tu vi ting hiéu qua qud trinh keo tu. Phén cin thai ling dugc thai theo dudng
théi dé x{t 1y riéng, phén nudc trong duge ldy ra theo dudng trich ngang dé tién hanh xi
1y & cong doan ti€p sau. '

Theé tich chia tir 30 - 50 lit.

5.2.1.3. B¢ ling

Bé ling trong hé thong c6 tai hai vi tri:

- Bé ling sau xi 1y sinh hoc ki khi.

- B& ling sau xit 1y sinh hoc hi€u khi.

Qué trinh xir ly sinh hoc dién ra tao rit nhiéu can lo limg, bao gdm: cdc chat gidc
thé, xdc VSV chét, sinh khéi... Qua h¢ thdng lang, nudc thdi da dugc loai bo gin hé’t.
cdc chat ling c6 kich thude 16n va dugc 14y ra theo dudng trich ngang. Bun ling tai ddy
s& quay lai h¢ théng xir 1j nhdm b6 sung lugng VSV cho xit ly.

Do quy mo h¢ thdng nho 301/ngay nen véi kich thude duge tinh todn nhu trén 6

thé ddp tmg dugc yéu cdu clia hé théng.

5.2.1.4. B¢ xit Iy hod hoc
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Tuy thudc vao phuong phép xit 1y hod hoc s€ 4p dung, ¢6 thé tidn hanh xit 1y cac
loai phan ting hod hoc khic nhau.

5.1.2.5. Bé xit 1y sinh hoc ki khi

Xir 1y ki khi 12 qu4 trinh xit 1y sinh hoc v6i diéu ki¢n khong c6 Oxy. Khi ham
lvong BOD trong nudc thii 16n hon 500mg/l ¢6 thé 4p dung quy trinh xir 1y 2 bac.,
Bac 1: xir 1y ki khi, bac 2: xit 1y hi€u khi. |

B& xir 1y ki khi dugc thiét k& c6 h¢ théng khudy va tim chin huéng dudng di lén
clia dong nuée. Hon hgp bin ki khi trong bé hép phu chét hitu co trong nudc thai phan
huy va chuyén hod ching thanh khi (khoang 70 - 80% metan, 20% CO, va céc khi
khéc). Bot khi bdm dich vao cdc hat bun ndi 1én trén va tao dong tudn hoan cuc bd
trong 16p can lo g (khi ¢6 tfm chin huéng dudng di, cing vOi su trg gitp ctia cdnh
khudy). Khi ndi 1én bé mit, bot v3, khi thodt ra, bun roi xudng dudi. Khi thodt ra theo
vom maéi bé thodt ra ngoai theo van.

He thdng thiét k€ theo timg mé, 10 - 15 ngay mot mé xit 1y, nusc thai duogc 14y ra

hét rdi méi ti€p tuc mé méi.

) Khi thodt ra
V= Vi + Vien Nute thai va /_'
’ bun tuﬁn hoan "-'——j:‘-
— 2 2 L
=3,14x 0,32 x (0,5 + V0,08 ) A
=0,38m’ = = 380 It L h=0,38
Nudc sau xi 1y qua| i i |
hé thong lang ===
* RN . 2
d L
L h=0,3
. 3
| h=03 |

Vi thé tich thidt k& c6 thé tién hanh xir Iy sinh hoc hiéu khi trong khoang thdi
gian 10 - 15 ngdy ma dim bdo cong sudt 30l/ngay. -

5.1.2.6. Hé thong sinh hoc hiéu khi

Dugc thiét k& dam bio qud trinh xir 1§ dién ra theo timg me tir 3 - 5 ngay vdi kich
thudce: 750 x 500 x 500cm.

-~
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He th6ng cap khi dudi dang thdi khi véi bot kich thude trung binh, thich hgp vai
thiét ké ciia bé va c6 tinh tiét kiem v& mat tai chinh.

5.1.2.7. B¢ lo-c nguoc sinh hoc

He thdng loc duge thiét k& v6i dong nudc thai di tr dudi len trén. Vat lieu loc bao
gbm: cit kich thudc hat ti 0,2 - 0,5mm. Véi kich thuéc nhu vay dam bao loc ¢ hi¢u
qua cao khi nudc thai da qua qué trinh keo tu. Ngoai ra, tién hanh bd .tri 16p vat liéu'
silifor (dang bot x6p) nhim ti€n hanh loc tinh, loai bd hoan toan cdc hat cin lo lmng
con t6n tai trong nudc thai.

Dé tang cudng hiéu qué qud trinh loc, he théng thdi khi v6i luu lugng thap duge
thigt k& va bd tri dudi phan ddy he théng loc.

Sau khi xir Iy mot s& dot, c6 thé x4 nuéc nguoc tr trén xudng c6 thé loai bd phin

16n cdc cin bam trong h¢ thong loc.

5.1.2.8. Hé thong khi trung

Nuéc thai sau khi qua qud trinh xit 1§ cén thiét phai tién hanh khit tring trude khi
x4 thai vio moi trudmg. . )

Nudc sau khi qua h¢ thong keo tu va loc trong,- stt dung phuong phip khir tring
bing tia UV rét thich hgp. Dé thuén ti¢n trong thi€t k& va gia cong va dam béo vé gid
thanh van hanh, hé thong dén dugc bé tri trong gid den v6i do hit tia cao tir trén xudng
du6i. Lop nuéc dudi den khodng Scm, t6c do chdy khoang 2cm/gidy. V6i cong suat

dén 30W, cudng do tia cuc tim 1am thay ddi t€ bao vi khudn, kha ning dié¢t tring cao.
5.2.2. Tinh to4n thiét bi
 5.2.2.1. Hé thong cdnh khudy
He théng cdnh khudy duge gia cong bing thép inox chiu duoc moi trudng axit va
kiém. Cic cdnh khudly dugc thiét k€ ciing moto khudy sao cho qué trinh khudy dam-
bdo cdc yéu cau sau: '
- .Ntf(’)c dam bdo tron déu.
- Khi khuiy nuéc khong bi trao ra ngoai
Nhu vy t6c do trung binh ciia cénﬁ khuay 1a 10 vong/gidy.
5.2.2.2. Hé théng bom
Cic bom sit dung tai cdc khu vye xit 1y khdc nhau dugc lap dat rieng nhdm tranh

T~
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tinh trang c6 su tron 1n nudc thai trong hé théng. Céc bom duge dat hang dang bom
inox, ¢6 cénh va bom chiu dugc moi trudmg ki€ém va axit. |

Cong suat bom 0,37KW, lru lugng trung binh tr 5 - 451/phiit, ddm bao du cong
suft trong qud trinh van hanh he théng.

5.2.2.3. Hé thong cdp khi

V6i he théng cdp khi c6 bot trung binh, lugng oxy cung cép hoa tan vao moi
trudng khoang 0,8 - 1,2kgO,/KW. Yéu cdu oxy trong nuGc thdi luon dim béo tr
4-8mg/ll. 7

Do mot phin lugng khong khi tir he théng phan phéi khi duge sl dung trong he
thdng loc nguge sinh hoc, nén cong sudt thi€t bi théi khi dugc sit dung nhu sau: cong
sudt 85W (thiét bi dé tim kiém trén thi trudmg), iz luong khi trung binh 801/phuit.

5.2.3. Hé thong thoat bin

Cic dudng cong nghé trong hé thdng pilot gém: dudng cong nghé cép - thodt
nuée va he théng dudng cong nghe thodt bin. Bun thi trong h¢ théng c6 thé dugc chia
13m 2 loai bin: biin thai hitu co don thudn va bun thai chita hod chat.

Bun thai chita hod chat xust phét tir bé xit 1 hod hoc, bé keo tu sau xit 1y hod hoc,
bé keo tu sau xit 1y sinh hoc, c6 thanh phin bao gém: chét hiru co, sinh khéi va xdc
VSV, ho4 chat keo tu va xit 1Y hod hoc... Loai bin thai nay trong thuc t&€ phai dugc tién
hanh xit 1§ riéng.

Bin thai hifu co don thudn chi y&u bao gdm: sinh kh&i VSV, céc leai gid thé ...
Trong thuc t& luong bin nay c6 thé sir dung i compost 1am phén vi sinh.

5.2.4. Hé thong dién

Hé thdng dién cung cap chung cho h¢ thdng la dién 3 pha. Th dién dugc thiét k&
sao cho timg modul khéc nhau c6 h¢ théng cung c4p dién riéng doc 1ap véi nhau. diéu
mdy phit hop véi muc dich sit dung cia hé thong 13 khi cdn van hanh he théng nao thi
hé thdng d6 duge cung cap dién dé van hanh.

Cdc bom nude clia hé théng ¢6 thiét bi dit thoi gian van hanh, nhim ddm bio

lwong nude bom vira di dé van hanh hé théng.
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5.3. THIET KE VA QUY TRINH HE THONG
5.3.1. Thiét ké hé thong
He théng dugc thiét k& dudi dang mat phing. Khi ldp dat cic bé phan tng, vi tri
céc thiét bi s& dugc bd tri ddm bao tinh hop 1y, thuan tién trong van hanh va ¢6 tinh
thim my. E |
Hé thdng c6 thé chia 1am 3 modul:
- Modul xit 1y hod hoc.
- Modul xir 1y sinh hoc ki khi.
. Modul xir 1§ sinh hoc hiéu khi.
Céc bé trong modul dugc thiét k€ va bd tri nhu sau:
- Modul xit 1§ hod hoc bao gom:
+ Bé chia.
+ B& diéu hoa xit Iy hod hoc.
+ BE xir 1y hod hoc. .
+ B& keo tu sau xit 1y hod hoc.
- Modul xit 1y sinh hoc ki khi bao gém:'
+ Bé chifa.
+ BE diéu hoa xir 1y sinh hoc ki khi.
+ Bé xit 1y sinh hoc ki khi.
+ B& lang sau xir Iy sinh hoc ki khi.
- Modul xi 1y sinh hoc hi€u khi bao gom:
+ Bé chifa.
+ B& diéu hoa xir 1§ sinh hoc.
+ B& xit 1y sinh hoc hi€u khi.
+ Bé ling sau xu lf sinh hoc hiéu khi.
+ Bé keo tu sau sinh hoc higu khi.
+ Hé thong loc nguoc sinh hoc.

+ Heé théng khir triing biing tia UV.
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CHU THICH HE THONG XU'LY HOP KHOI

Chi thich cac miii tén:

—— Dong nudc thai trong hé thong
"""""" * Dong ché phdm VSV da hoat hod vao hé thong xir 1y
------* Dong khi cung cép cho hé théng
= = — ™ Dong bin hoat tinh tuin hoan
T » Dong cin thai ra khu x{t 1y cén
==== Dong bin thai ra khu xir I bin

Chu thich cac hinh:

: Bé chita

- B& diéu hoa trude xir 1y hod hoc

: B& xtr 1y hoa hoc

: Bé keo tu sau xir 1§ hod hoc

: B& diéu hoa truéc xir 1y sinh hoc

: He théng hoat hod ché phdm VSV ky khi
: He théng xir 1y sinh hoc ky khi

o

NN A LR

: B€ 1ang sau xir 1y ky khi

. He théng hoat hoa ché phdm VSV hi€u khi
10:
11:
12:
13:
14:

Hé théng xir 1y sinh hoc hi€u khi
Bé lang sau xir 1§ hi€u khi

Bé keo tu sau xir 1§ hi€u khi

Heé thdng loc ngugc

Heé théng khir tring bang tia UV



5.3.2. Quy trinh hoat dong ciia hé théng dang modul

Véi timg loai nudc thai khdc nhau, c6 cong nghé xit 1y khdc nhau c6 thé van hanh
theo cdc cong doan khic nhau:

Bé diéu hoa o B&chia
XLHH
Bé XLHH
v v
Bé keo ty sau Bé diéu hoa .|  Heéthéng
XLHH XLSH XLSH KK
Hé thong Bé ling sau

A

XLSH HK XLSH KK

v

B¢ ling sau
XLSH HK

|

Bé keo tu sau

XLSH HK HK

:

Hé thong

foc ngugc SH

!

Heé théng KT
bing tia UV

Heé thong nay di duge sk dung dé xir 1y thir nghiém nudc thai chita TNT, DNT,
AS, NG, NC, NO,", NO, va cho két qua t6t nhu da trinh bay & céc chuong 1,2,3,4.
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KET LUAN YA KIEN NGH)

- Trong qué trinh tién-hanh dé tai, ching toi dd di khao sit, thuc dia tai mot s§
nhi mdy va cdc co s& san xudt quéc phong, da thu duge 105 mau dat, nude nhiém céc
chat doc hai dac thit quéc phong dé phan lap va di phan lap dugc 42 ching VSV ban
dia ¢6 kha ning phan huy céc chit 6 nhiém cao.

- Di nghién citu cdc dic diém sinh 1y sinh hod ciling nhu cdc y&u t6 anh hudng
dén kha ning phan huy céc chat 6 nhiém doc hai clia cdc ching VSV dién hinh d€ sin
xudt ché phdm va xay dung quy trinh xit 1§ nude thii dac ching cong nghiép qudc
ks, phii

- Ldn ddu tién & trong nudc da ché tao duge 4 loaiﬁfSV dé xit Iy TNT, DNT, AS,
NG tir 42 chling VSV di phan 1ap va tuyén chon & trén. Néng do VSV trbng céc ché

phong.

phdm nay dat 10° -10'° CFU/g, ché phdm ndy ciing chuyén hod va phan huy dugc trén
85% luong chét ¢ nhidm c6 trong nudc thai ( dat chi tieu chét Iugng san phdm da dang
k§). '

- D3 xay dung dﬁqc 6 quy trinh x1r 1y céc loai nuéc thai tir qué trinh sdn xuft
thudc phéng, thudc nd ( 2 quy trinh), thudc goi nd, qué trinh nhudm den vit khi va phyc
héi nhién liéu tén lira 1ong ( chdt O). Nudc thai sau xir 1y theo céc quy trinh trén déu
dat nuée thai loai B (TCVN). Gid thanh XI'I-I}'f nudc thai theo cic quy trinh nay phu
thuoc nhidu vio gid nang luong dién ( gid ché phim sinh hoc/m® chi vao khoang 800-
900 ddng).

- bi xay dung dwogc mot pilot thir nghiém xir 1y nudc thai dang modul quy mo
phong thi nghiém ( 30L/ngay) dé kiém tra két qua nghién cifu truéc khi dua ra thir.
nghiém ngoai hién trudng.

- Pd dao tao dugc 2 luan 4n thac s§, 1 ludn 4n t6t nghiép dai hoc theo ndi dung
nghién cidu cia dé tai. |

- i bdo cdo va dang tap chi 7 bai bdo 1a k&t qua nghién ctfu ctia de tai tai céc hoi
nghi khoa hoc va tap chi trong va ngoai Quan doi.

N6i chung dé tai di hoan thanh duge cde ndi dung nghién ciu ciing nhu cdc sin
phdm di dé ra. Cic két qua déu duge nghién citu cdn than, ty mi, trung thie va cé do

N
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lap lai cao, cdc phuong phép nghién ctiu déu 12 cdc phuong phép co ban, hién dai ( sic
ky 16ng cao 4p , sdc ky khi...) c6 d9 chinh xdc cao.

Tuy nhién, cdc k&t qua thu duge mdi chi 1a két qua trong phong thi nghiém, dé cé
thé 4p dung vao thuc t&€ cdn phai c6 nhitng budc thir nghiém va diéu chinh ti€p theo cho
phit hop. Hon nita, mot trong nhimg han ch€ cita sinh phan huy cdc hgp chdt nitro vong
thom biing VSV don chiing 14 khong hoan toan ( tuy rdng ¢6 mot s6 ching VSV c¢é kha
ning phan huy khoang 30-50% c4c hop chét nitro vong thom thanh CO, va H,0 ). Mot
6 san phdm phan huy trung gian 14 cdc di-, tri -amino gay doc cho mét s VSV va iic
ché qué trinh khodng hod tiép theo. D& khic phuc han ché ndy, cdc nha nghién ciu déu
thong nhat 1 nén két hop nhiéu loai VSV trong qu4 trinh xir Iy .

Theo chiing t6i, xit 1§ nuée thai cong nghi€p ndi chung, cong nghiép qudc phong
noi rieng bang CNSH 12 mdt hudng di ding, cin duge quan tAm vi tinh wu viét clia né
va kha nang phan huy chat doc clia VSV di duoc nhiéu cong trinh nghién cim trén thé
gidi cling nhu thuc nghiém trong phong thi nghiém cta chiing t6i khing dinh.Tuy
nhién dé khic phuc céc nhuge diém néu trén cin két hop nhiéu phuong phép (hod, 1y,
sinh hoc higu khi va ky khi), nhidu loai sinh vat (VSV, thuc vat can, thuc vat nudc...)
nhu da trinh bgay O cdc quy trinh xir 1§ ma ching t6i dua ra & phén trén, v nhiéu chi'mg‘
loai VSV( vi khudn, ndm, xa khuén...). Trong ch& phdm VSV ciia ching t0i ciing da
ché tao theo hudng da chiing nay. '

Trong thoi gian t6i ching toi xin dé xuét dugc ti€p tuc nghién ciru dé trién khai
cdc két qua da dat duge trong phong thi nghiém theo hudng két hop nhiéu phuong phép
Xt 1§ vao thuc t&, gép phan gidm thiéu 6 nhi€m, phdt trién bén viing & cdc nha mdy

qudc phong./.
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L) CAM ON

Dé hodn thanh dé tai nay ching téi dd nhdn dugc suw quan tém,
gip dd tén tinh, nhitng y kién déng gép quy bdu cia Cdp uy va Thi
trudng cdc cdp, cia Chu nhiém dé€ tai, cia cdc phong ban va toan thé
cdc dong chi trong Phdn vién Céng nghé méi va Bdo vé Moi truong,
Trung tdim Khoa hoc ky thudt va Céong nghé Qudn su. Chiing toi xin

chdn thanh cdm on sy giap dé quy bdu dé.

Ching téi ciing xin chdn thanh cdm on cdc don vi trong va ngoadi
qudn déi da hop tdc va gitip d chiing toi hodan thanh cdc cong viéc ciia

dé tai.
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a File D:\DATA\14100202.D 7 2 Sample Name:
Xu 1i bang VSV ,Nuoc thai 2121 Mau 1lan 2 (Z82 Nuﬁ%ha“‘;)'
Injection Date : 10/14/02 4:00:45 PM
Sample Name : TNT Vial : 1
Acg. Operator : Nguyen V Dat Le Thi Duc
Acg. Method 1 C:\HPCHEM\1\METHODS\DUC5.M
Last changed : 10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc
Analysis Method : C:\HPCHEM\1\METHODS\DUCS5.M
Last changed : 11/11/02 4:48:51 PM by Nguyen V Dat Le Thi Duc

DAD1 C, Sig=250,16 Ref=360,100 {14100202.D)
mAU 3
i?S—E
150
] =
1 -
125 =
- ™
100 3 &
. o~
753
50‘5 @
f ° s 8
= hE o -
7 PN 2 3
0 : e 2
— S I A e S L
0 1 2 3 4 min
) External Standard Report
Sorted By : Retention Time
Calib. Data Mcodified Thursday, October 03, 2002 4:30:14 PM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [mg/1] {not used in calc.)
Signal 1: DAD1l C, Sig=250,16 Ref=360,100
Uncalibrated peaks RF : 0.00000
RetTime -Sig Type Area Amt/Area Rmount Grp  Name
[min] - [mAU*s] [mg/l}.
——————— [==]———=m | == o [ e e e | e [ m e e
1.189 '1 BV 127,35353 0.0G0000 0.0Q00C00 ?
1.592 1 vv _ 9.42467 £.00000 0.00000 ?
1.888 1 vv 16.07169 0.00000 0.00000 ?
- 2,208 1 vV 40.96018 0.00000 0.00000 ?
2.373 1 wvv 415.14890 3.65667e~2  15.18062 TNT
2,781 1 VB 2.34460 0.00000 d0.00000 ?
° 3.530 1 BVAN - 3.27832 0.00000 0.00000 ?
Totals 15.18062
Results obtained with enhanced integrator!
1 Warnings or Errors

Warning : Calibration warnings {see calibration table listing)

*** End of Report **x*

rument 1 11/18/02 10:05:20 AM Nguyen V Dat Le Thi Duc Page 1 of 1

TNT



ta File D:\DATA\14100204.D Sample Name:

Xu 1li bang V8V ,Nuoc thai 7121 Mau 3

Injection Date : 10/14/02 4:12:22 PM
Sample Name : TNT vial 1
Acq. Operator : Nguyen V Dat Le Thi Duc
Acg. Method : C:;\HPCHEM\ 1\METHODS\DUC5.M
Last changed : 10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc
Analysis Method : C:\HPCHEM\1\METEODS\DUC5.M
Last changed : 11/11/02 4:48:51 PM by Nguyen V Dat Le Thi Duc
[ DAD1 C, Sig=250,16 Ref=360,100 (14100204.0)
mAU 3
Wsé
150 5
125
]
100
753
% 5
50—: o ;T
] - © P
25 - & E8R& & 3
04 At N S — =
0 i O 1i C l | I é ‘]4 - ﬁﬁl'l'lll'l

External Standard Report

Sorted By : Retention Time
Calib. Data Modified : Thursday, October 03, 2002 4:30:14 PM
-Multiplier : 1.0000
Diluticon : 1.0000
Sample Amount : 5.00000 [mg/l] (not used in calc.)
Signal 1: DADLl C, Sig=250,16 Ref=360,100
Uncalibrated peaks RF : 0.0000C
RetTime Sig Type Area Amt:/Area Amount Grp Name
{min] [mAU*s] {mg/1]
------- el B R btebll Rtk ettt et Kotttk
1.182 1 BV 136.78014 0.00000 0.00000 ?
1.568 1 vv 115,08601 0.00000 0.00000 ?
2.005 1 wvv 21.13800 0.Q0000 0.00000 ?
- 2.207 1wV 26.2165C 0.00000 0.00000 ?
2.366 1 VvV 12.02827 7.97763e~2 9.59571e-1  TNT
2.787 1 VB 4.38515%5e-1 0.00000 0.00000 ?
- 4,091 1 BVAN 9.65611 0.000090 0.00000 ?
Totals : - 9.59571e-1

Results obtained with enhanced integrator!
1 Warnings or Errors

Warning : Calibration warnings (see calibration table listing)

#** FEnd of Report ***

-rument 1 11/18/02 10:06:52 AM Nguyen V Dat Le Thi Duc Pace 1 of 1

TNT



ta File D:\DATA\14100205.D Sample Name:
Xu 1li bang V8V .,Nuoc thai 2121 Mau 4(3_32;/'\:'1‘&“4)

Injection Date : 10/14/C2 4:18:47 PM
Sample Name : TNT Vial : 1
Acdg. Operator : Nguyen V Dat Le Thi Duc
Acg. Method : C:\HPCEEM\1\METHODS\DUC5.M
Last changed : 10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc
Analysis Method : C:\HPCHEM\1\METHODS\DUCS5.M
Last changed : 11/11/02 4:48:51 PM by Nguyen V Dat Le Thi Duc
DAD1 C, Sig=250, 16 Ref=360,100 (14100205.0)
mAU J 5
; =
1754 . @
] @
150
125é
100
754 .
] P~
50 ]
: " 2
1 -, < o
0- . ot : f .
T F 4 T T 4 T 4 T T T " T i T T T T T Al T M T
0 1 2 3 4 min
- - Externél Standard Report
Sorted By : . Retention Time '
Calib. Data Modified : Thursday, October 03, 2002 4:30:14 PM
" Multiplier : 1.0G00
Dilution : 1.0000
Sample Amount : 5.00000 [mg/l] (not used in calc.)
Signal 1: DAD1 C, Sig=250,16 Ref=360,100
Uncalibrated peaks RF : 0.00000
RetTime Sig Type Area Amt /Area Amount Grp Name
[min] (mAU*s] (mg/1]
------- il Bt R atnintbtbtall Rt hatnbetnted Bebeiitebete bt Sl i bbbt
1.207 1 BV 250.58263 0.000G00 0.00000 ?
1.561 1 VvV : 17.55844 0.000C0 0.00C00 ?
1.89¢ 1 vv 37.02899 0.00000 0.00000 ?
- 2.205 1 vv 74.46009 0.00000 0.00000 ?
2.36% 1 vv 789.95410 3.59550e-2 28.40278 TNT
i 2.783 1 VB 3.05335. 0.00000 0.00000 ?
Totals : _ .. 28.40278

Results obtained with enhanced integrator!
1 Warnings or Errors

Warning : Calibration warnings (see calibration table listing)

*** End of Report ***

nstrument 1 11/18/02 10:08:40 AM Nguyen V Dat Le Thi Duc Page 1 of 1

TNT



ata File D:\DATA\14100209.D Sample Name:

¥u 1li bang V3V ,Nuoc thai Z121 Mau 8 (S‘G? NT S WZ'(-]>

Injection Date : 10/14/02 4:42:16 PM
Sample Name : TNT vial : 1
Acg. Operatox : Nguyen V Dat Le Thi Duc
Acg. Method : 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\1\METHODS\DUCS5 .M
Last changed : 11/11/02 4:48:51 PM by Nguyen V Dat Le Thi Duc
DADA C, Sig=250,16 Ref=360,100 {14100200.0)
mAU ]
175
150 3
125
100 5
3 § 25
50 v 8 S F
3 =9 '
25 : AT T
o b ! o : "N'* |
A S L AL T ¥ y
0 1 2 3 4 mir{"

- " External Standard Report

Sorted By : Retention Time
Calib. Data Modified : Thursday, October 03, 2002 4:30:14 PM
° Multiplier : 1.0000
Pilution : 1.0000
Sample Amount : 5.00000 [(mg/1] {(not used in calc.)
Signal 1: DAD1 C, Sig=250,16 Ref=360,1C0
Uncalibrated peaks RF : ¢.00000
RetTime Sig Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [mg/1]
——————— [==f === | === === === | mmmmmmmmm | mmmmmmm— o | o s oo
1.221 1 BV 427.2833% 0.0000C 0.00000 ?
1.746 1 VV 246.50520 0.00000 0.00000 ?
1.870 1 vv 57.45%917 0.00000 0.000600 ?
- 2.008 1 vv 143.27673 0.00000 0.00000 ?
2,208 1 vv 211.76323 0.00000 0.00000 ?
2.362 1 vv 41.51707 4.816%6e-2 1.99986 TNT
2.782 1 vv 2.75538 0.00000 0.00000 ?
Totals : _ : 1.99%86

Results obtained with enhanced 1ntegrator'
1- Warnings or Errors

Warning : Calibration warnings (see calibration table listing)

**x* End of Report ***

== S S T S I P S K T T O O T .

nstrument 1 11/18/02 10:12:36 AM Nguyen V Dat Le Thi Duc Page 1 of 1

TNT



'File D:\DATA\14100208.D

Xu 1i bang VSV ,Nuoc thai 2121 Mau 7 (1% N-T)

Injecticn Date
Sampla Name
Acq. Operator
&cg. Method
Last changed
Analysis Method
Last changed

10/14/02 4:

TNT

36:18 PM

Nguyen V Dat Le Thi Duc

C: \HPCHEM\ 1\METHODS\DUC5.M

10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc
C: \HPCHEM\1\METHODS\DUCS5 .M

11/11/02 4:

48:51 PM by Nguyen V Dat Le Thi Duc

DAD1 C, Sig=250,16 Ref=360,100 {14100208.D)
. MAU J a
1753 '
150 3
125 —
1004
75 §
: -~ e ‘N N L]
0] ’ _ .
I T T T ’ T ¥ T T T T T T T v
0 1 2 3 4 min
External Standard Report
Sorted By Retenticon Time
Calib. Data Modified Thursday, October 03, 2002 4:30:14 PM
Multiplier 1.0000C
Dilution 1.0000

Sample Amount

Signal 1: DADL C, Sig=250,16

Uncalibrated peaks RF

RetTime Sig Type

[{min]
1.221 1 BV
1.707 1 vv
1.890 1 vv
2.204 1 vV
2.368 1 vv
2.780 1 VB
3.526 1 BV N
‘Totals

Results obtained with
1 Warnings or Errors

Area

1219.52051
5.85520
3.02894

5.00000 [mg/l} {not used in calc.)

Ref=360,100

0.00000
Amt/Area Amount Grp - Name
(mg/1].
0.00CA0 00000

0 2
0.00000C 0 ?
0.00000 0 ?
0.00000 0.00000 ?

3.57163e-2 43 T
0.00000 0 ?
0.00000 o ?

43.55677

enhanced integrator!

" Warning : Calibration warnings (see calibration table listing)

Sample Name:

TNT



a File D:\DATA\14100210.D

. , Sample Name: TNT
Xu 1i bang VSV ,Nuoc thai Z121 Mau 9 {A%% NFISaM_Xﬁ?)

Injection Date : 10/14/02 4:48:18 PM

Sample Name : TNT vial : 1
Acg. Operator : Nguyen V Dat Le Thi Duc

Acg. Method : C:\HPCHEM\1\METHODS\DUC5.M

Last changed : 10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc

Analysis Method : C: \HPCHEM\ 1\METHODS\DUCS5.M
Last changed 11/11/02 4:48:51 PM by Nguyen V Dat Le Thi Duc

DAD1 C, Sig=250,16 Ref=360,100 {(14100210.00)
mAU J
175‘5
150—3
125 _
100
753 -
1 z
50 { @ CGO: fer) Lo
] ) ©Q o
254 == @ S 3% g
] M , o
0 B 1]
T T T T T T T T . T T — T
Q 1 2 3 4 min
External Standard Report
Sorted By' : Retention Time
Calib. Data Modified : Thursday, Cctober 03, 2002 4:30:14 BM
"Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [mg/1] (not used in calc.)
Signal 1: DAD1 C, $ig=250,16 Ref=360,100
Uncalibrated peaks RF : 0.00000C
RetTime Sig Type Area Amt/Area Amount Grp Name
[min] [MAU*s] . [mg/1].
------- == === [ | e e e o e e
1.188 1 BV 127.78022 0.000¢C0 0.00000C ?
1.298 1 vv 203.16628 0.00000 0.00000 ?
1.598 1 vv 245.00063 0.06000 0.00000 ?
2,008 1 wv 91.49429 0.00000 0.00000 ?
2.213 1 VvV 91.10078 0.00000 0.00000 ?
2.367 1 vv 49.61918 4.60645e-2 2.28568 TNT
2.790 1 vV 8.80120 0.00000 0.00000 ?
Totals : _ 2.28568

Results obtained with enhanced integrator!
1 Warnings cor Errors

<

Warning : Calibration warnings (see calibration table listing)

**%* End of Report ***

crument 1 11/18/02 10:14:16 AM Nguyen V Dat Le Thi Duc  Page 1 of 1



a File D:\DATA\14100211.D , _ - P,
Xu 1li bang VSV ,Nuoc thai 2121 Mau 10 {M-J ﬁglﬁg&H )

Injection Date
Sample Name
Acg. Operator
Acg. Method
Last changed

Analysis Method :

Last changed

10/14/02 4:54:42 PM

TNT Vial : 1
Nguyen V Dat Le Thi Duc

C: \HPCHEM\1\METHODS\DUC5.M

10/9/02 5:30:00 PM by Nguyen V Dat Le Thi Duc
C:\HPCHEM\ 1\METHODS\DUCS5.M

11/11/02 4:48: 51 PM by Nguyen V Dat Le Thl Duc

Sample Name:

DADTC, Sig=250,167Ref=360,100 {14100211.0)
mAU 3 -
175 - :
150 &
125 4
100
3 3
75 -
50 .
i &
9 ¥E A\ B
0] == o
T — T — i — T T
0 1 2 3 4 min
External Standard Report
Sorted By : Retention Time -
Calib. Data Modified : - Thursday, October 03, 2002 4:30:14 PM
"Multiplier H 1.0000
Dilution : 1.0000
Sample Amount 5.00000 [mg/l] (not used in calc.
Signal 1:. DAD1 C, Sig=250,16 Ref=360,100
Uncalibrated peaks RF : 0.00000
RetTime Sig Type Area Amt/Area Amount Grp  Name
[min] (mAU*s) [mg/l]
******* [~=]=mmmmmfmmm e | e e e | e e e
1.244 1 BV 452.59650 0.00000 0.00000 ?
- 1.722 1 Vv 31.10542 0.00000 0.0Q0000 ?
1.894 1 vv 36.35931 3.00000 0.00000 2
T 2.207 1 vV 144.35062 0.00000 0.00000 ?
2.370 1 vp 1620.74182 3.56077e-2 57.71082 TNT
2,731 1 PV 5.43906 0.00CC0 0.00000 ?
Totals 57.71082

Results obtained with enhanced integrator! -
1 Warnings or Errors

Warning :

Calibration warnings (see calibration table listing)

trument 1

*** End of Report **x*

~

11/18/02 10:15:03 AM Nguyen V Dat Le Thi Duc

Page 1 of 1

" TNT



a File D:\DATA\14100212.D

, - ; Sample Name: TNT
Xu 1i bang VSV ,Nuoc thai 2121 Mau 11{NT N-C Sau x23> .

Injection Date : 10/14/02 5:00:31 PM

Sample Name : TNT vial : 1
Acg. Operator : Nguyen V Dat Le Thi Duc
Acg. Method : C:\HPCHEM\1\METHOQDS\DUC5.M
Last changed : 10/9/02 5:30:00 PM by Nguyen V Dat Le Thi buc
Analysis Method : C:\HPCHEM\1\METHODS\DUC5.M
Last changed + 11/11/02 4:48:51 PM by Nguyen V Dat Le Thi Duc
DAD1 C, Sig=250,16 Ref=360,100 {14100212.0)
mAU ] %
175 - A
150
-125%
100
754 et
] 8
503
25 - 3
] ~
b L
0 7 T T
L S A A — 1 T L e
0 1 2 3 4 min
External Standard Report
Sorted By ) : ' Retention Time
_Calib. Data Mcdified : Thursday, October 03, 2002 4:30:14 PM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [(mg/1] (not used in calc.)
Signal 1: DADY1 C, Sig=250,16 Ref=360,100
Uncalibrated peaks RF : 0.00000
RetTime Sig Type Area Amt/Area . BAmount Grp Name
(min] (mAU*s] [mg/1]
------- |==|====== | e e
1.258 1 BV 354.70Q053 0.000C0 0.00000 ?
1.566 1 VvV 31.30747 0.00000 0.00000 ?
1.772 1 v 33.86002 ¢.00000 0.00000 ?
1.969 1 vV 51.07437 0.00000 ¢.00000 ?
2.200 1 wvv 89.12275 0.0C000 0.00000 ?
2.368 1 VvV 1140.30798 3.57468e-2 40.76236 TNT
2.780 1 vV 6.02782 ° 0.00000 0.00000 ?
Totals : - 40.76236

Results obtained with enhanced integrator!
1 Warnings or Errors :

Warning : Calibration warnings (see calibration table listing)

- *%% Fnd of Report **»*

strument 1 11/18/02 10:16:01 AM Nguyen V Dat Le Thi Duc Page 1 of 1



strument 1

' ’ p 7 | 7%
:a File D:\DATA\02070448.D And ww # e ﬂM S }('/7 Sample Name: TNT

Xu li TNTbang VSV ki khi mau D/c

Injection Date
Sample Name
Acq. Operator
Method

Last changed

20/07/2004 10:02:29 PM

TNT

Nguyen Van Dat
: C:\HPCHEM\ 1\METHODS\TNTDAT .M\DUCS5.M
16/07/2004 09:36:22 PM by Nguyen Van Dat

Location

: Vial 1

min

DAD1 C, Sig=é§0,8 Ref=360,100 (02070448.D)
mAU |
-+ 140 ~
120~
J
100
80
60
] o
W
40 - 2
_ o
7 €L
20 5 o
| o ;
J S e
0 g y e T ™ T
L - 2 4 6
External Standard Report
Sorted By Retention Time
Calik. Data Modified : -16/07/2004 09:19:20 PM
Multiplier 1.0000 .
Dilution 1.0000
Sample Amount 5.00000 [mg/l] (not used in calc.)
Signal 1: DAD1L ef=360, 100

C, Sig=250,8 R

Uncalibrated Peaks

[min]

0.960 1 BV
1.352 1 vv
1.969 1 vV
2.187 1 VP
2.863 1 VvV
3.164 1 VBA

Totals

" Results obtained with

using compound TNT

Amt /Area Amount Grp
(mg/1]

5.59026e-2 7.90048e-1
4.65899%e-2 13.64787
5.59026e-2 5.39898e-1
5.16497e-2 5.58471
4.93082e-2 7.52988

4

1.39940e~2 104.68997

132.78238

enhanced integrator!

20/07/2004 10:

*** End of Report ***

07:13 PM Nguyen Van Dat

‘Page 1 of 1



:a File D:\DATA\02070449.D

Xu 1li TNTbang VSV ki khi mau lngay

Injection Date 20/07/2004 10:08:19 PM

Sample Name

Acg. Operator
Method :
Last changed :

TNT

Nguyen Van Dat

Location

: Vial 1

C:\HPCHEM\1\METHODS\TNTDAT .M\DUC5.M
16/07/2004 09:36:22 PM by Nguyen Van Dat

Sample Name:

TNT

DAD1 C, Sig=250,8 Ref=360,100 (02070449.D) _1
mAU ]
140
120
100 -
80
80
40
20
0 i ' — T T
0 8 8 min
External Standard Report
Scrted By Retention Time
Calib. Data Modified 16/07/2004 09:19:20 PM
Multiplier 1.0000
Dilution 1.0000
Sample Amount 5.00000 [mg/1] (not used in calc.)

Signal '1: DAD1l C,
Uncalibrated Peaks

Sig=250,8 Ref=360,100

using compound TNT

RetTime Sig Type Area Amt/Area Amount Grp Name
[min] - © [mAU*s) ' (mg/1]
------- el el Bt el B Bl Bl e
1.480 1 BV 364.72751 4.60072e-2 16.78009 ?
1.924 1 vV 341.73175 4.61672e-2 15.77679 ?
2.149 1 vV 207.53821 4.78080e-2 9.9219% ?
2.733 1wV 729.61230 4.48181le-2 32.69984 ?
3.180 1 VBA 347.25751 4.61268e-2 16.01788 TNT
Totals: 91.19660
Results obtained with enhanced integrator!

astrument 1

**+ End of Report **+

20/07/2004 10:13:04 PM Nguyen Van Dat

Page 1 of 1



ta File D:\DATA\02070450.D Sample Name; TNT
¥u li TNTbang VSV ki khi mau Zngay
Injection Date : 20/07/2004 10:17:44 PM
Sample Name : TNT Location : Vial 1
Acq. Operator :+ Nguyen Van Dat
Method + C:\HPCHEM\1\METHODS\TNTDAT.M\DUC5.M
Last changed « 16/07/2004 09:36:22 PM by Nguyen Van Dat
DADA C, 5ig=250,8 Ref=360,100 (02070450.0)
mAU
140
120 -
100 j
80
60
40 -
20
07 ¥ =T = j T 1
0 4 & 8 __miny
External Standard Report
Sorted By : Retention Time
Calib. Data Modified : 16/07/2004 09:19:20 PM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 (Img/l] {not used in calc.}
Signal 1: BADL C, Sig=250,8 Ref=360,100
Uncalibrated Peaks : using compound TNT
RetTime Sig Type Area Amt/Brea  Amount Grpr Name
(min] [mAU*s ] (mg/1]
------- el Bl R ettt et B el [ B e e
1.475 1 PV 402.67657 4.57831le-2 18.4357% ?
1.922 1w 226.42442 4.74595e-2 10.7459% ?
2.192 1 vv 704.99536 4.4858%6e-2 31.62582 ?
2.731 1 wvv 91.67653 5.30888e-2 4.86700 ?
3.151 1 - - - TNT
3.332 1 VP 145.75124 4.957%4e-2 7.22625 ?

Totals « 72.90085

Results obtained with enhanced integrator!
1 Warnings or Errors

Warning : Calibrated ceompound{s) not found

istrument 1 20/07/2004 10:22:27 PM Nguyen Van Dat

Page 1 of 2



a File D:\DATA\02070451.D Sample Name: TNT

Xu 1li TNTbang VSV ki khi mau 3ngay

Injection Date : 20/07/2004 10:23:37 PM

Sample Name : TNT Location : Vvial 1
Acg. Operator : Nguyen Van Dat
Method : C:\HPCHEM\1\METHODS\TNTDAT.M\DUCS .M
Last changed : 16/07/2004 09:36:22 PM by Nguyen Van Dat
DAD1 C, Sig=250,8 Ref=360, 100 (02070451.0)
mAY ] ]
140 _J
120 -
]
100
80 —
60
40+
i
20~
L 0 : ——T T
0 6 8 mi
External Standard Report
Sorted By : Retention Time
"Calib. Data Modified : 16/07/2004 09:19:20 BM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [mg/l] (not used in calc.)
Signal 1: DAD1 C, Sig=250,8 Ref=360,100
Uncalibrated Peaks - : using compound TNT
RetTime Sig Type Area Amt/Area Amount Grp Name
[min] -~ [mAU*s] . Img/1]
——————— I B Tttt e B el Attt
1.467 1 v 394.55045 4.58275e-2 18.08125 ?
1.921 1 vv 176.38055 4.85462e-2 8.56260 ?
2.207 1wV 901.75311 4.45912e-2 40.21027 ? -
3.151 1 - - - © TNT
3.336 L VP 72.90367 5.55246e-2 4.04795 ?
4.090 1 BBA 7.52640e-1 5;59026e-2 4.20745e-2 ?
Totals : 70.94414

Results obtained with enhanced integrator!
1 Warnings or Errors

Warning : Calibrated compound{s) not found

e

strument 1 20/07/2004 10:28:23 PM Nguyen Van Dat Page 1 of 2



ta File D:\DATA\02070452.D Sample Name: TNT

Xu 1li TNTbang VSV ki khi mau 4ngay

Injection Date : 20/07/2004 10:35:12 PM

Sample Name : TNT Location : Vial 1
Acqg. Operator : Nguyen Van Dat
Method : C:\HPCHEM\1\METHODS\TNTDAT .M\DUC5 .M

Last changed : 16/07/2004 09:36:22 PM by Nguven Van Dat
DAD1 C, Sig=250,8 Ref=360,100 (02070452.0)

mAlU
140
120
100
80
60
40
29
o
~
L 0+ 2y ; [ , —
0 4 6 8 _min
External Standard Report
Sorted By : Retention Time
Calib. Data Medified : 16/07/2004 09:19:20 BM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [mg/l] (not used in calec.)
Signal 1: DAD1 C, 5ig=250,8 Ref=360,100
Uncalibrated Peaks : using compound TNT
RetTime Sig Type Brea Amt/Area Amount  Grp Name
[min] [mAU*s) [mg/1]
------- e e Bl Bl Rl el e
0.718 1 VBA 6.4316le-1 5.59026e-2 3.59544e-2 ?
1.472 1 PV 343.07526 4.61573e-2 15.83541 ?
1.925 1 w 155.69507 4.919%4e-2 7.66010 ?
2.209 1 wv 1345.22693 4.42742e-2 59.55883 ?
3.151 1 - - - TNT
3.330 1 wvv 50.53662 5.53%026e-2 2.82513 ?
Totals : . 85.91342

Results obtained with enhanced integrator!
1 Warnings or Errors

Warning : Calibrated compound(s) not found

strument 1 20/07/2004 10:39:55 PM Nguyen Van Dat Page 1 of 2



:a File D:\DATA\02070453.D Sample Name:

Xu 1li TNTbang VSV ki khi mau 5ngay

Injection Date : 20/07/2004 10:42:11 PM

Sample Name ¢ TNT Location : Vial 1
Acg. Operator Nguyen Van Dat

Method C: \HPCHEM\ 1\METHODS\TNTDAT.M\DUC5. M

Last changed : 16/07/2004 09:36:22 PM by Nguyen Van Dat

TNT

DAD1 C, Sig=250,8 Ref=360,100 {02070453.D)
mAU |
140

120

40
20
0 T a T T " Al | y T
_ 0 4 6 8 miir|
External Standard Report
Sorted By : _ Retention Time
Calib. Data Modified : 16/07/2004 09:19:20 PM
Multiplier : 1.00600
Dilution : 1.0000
Sample Amount : 5.00000 [mg/l) {not used in calec.)
Signal 1: DADP1 C, S5ig=250,8 Ref=360,100
Uncalibrated Peaks : . using compound TNT
RetTime Sig TQpe Area Amt /Area Amount Grp Name
(min] [mAU*s] : [mg/1]
------- I B T el Kl B e
1.459 1 BV 331.67041 4.62442e-2 15.33782 ?
1.903 1 wvv 104.88921 5.18973e-2 5.44346 ?
2.214 1 vV 1329.85291 4.42816e-2 58.88806 ?
3.151 1 - - - TNT
3.327 1 WV 36.40105 53.5%026e-2 2.03491 ?
Totals : ' ~ 81.70426

Results obtained with enhanced integrator!
1 Warnings or Errcrs

Warning : Calibrated compound{s) nct found

strument 1 20/07/2C004 10:48:18 PM Nguyen Van Dat : Page 1 of 2



yt4 File D:\DATA\08-20001.D Sample Name:

NT
Mau DNT xu ly sinh hoc
t=0 gio
Injection Date : 8/20/01 3:02:34 PM
Sample Name : NT Vial 1
Acg. Operatoer : Nguyen V Dat- Do Binh Minh
- Acg. Method : C:\HPCHEM\1\METHODS\DAT(05.M
Last changed : 7/26/01 8:51:48 AM by Nguyen V Dat- Do Binh Minh
Analysis Method : C:\HPCHEM\1\METHODS\DATQ5.M
Last changed : 8/20/01 3:36:54 PM by Nguyen V Dat- Do Binh Minh
(modified after loading)
‘ DAD1 B, Sig=250, 16 Ref=360, 100 (08-20001.D)
mAU 1 o 3
! ] S Z
' 140 -
| g
! B
120 o
| 1
100
80
.
| 60 - !
. |
| 40
| ] \
i ‘E 1 ."J
201 5 L
i\ : ‘: \\ / N
! 0_,:_.- . o T 3
| ]
[ i —— — ‘ 1
0 1 2 3 _ Miry
External Standard Report
Sorted By : Retention Time . ZHWZ v ;1@
Calib. Data Modified : Thursday, July 26, 2001 8:36:12 AM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul]  (not used in calc.)

Signal 1: DAD1 B, Sig=250,16 Ref=360,100

RetTime Sig Type Area Amt/Area Amount  Grp  Name
min] ImAU*s] Ing/ull :
------- | === | e | e e | e e | m e e
_2.580 1 VB 1059.25098 2.61810e-2 27.73229 DNT
Totals : g 27.73229

Results cobtained with enhanced integrator!

*** End of Report *¥=*

nstrument 1 8/20/01 3:36:59 PM Nguyen V Dat- Do Binh Minh Page 1 of 1



ta File D:\DATA\08-20002.D Sample Name: NT

Mau DNT xu ly sinh hoc
t=24 gio

Injection Date : 8/20/01 3:09:56 PM

Sample Name ¢ NT . Vial : 1
Acg. Operator : Nguyen V Dat- Do Binh Minh
Acqg. Method : C:\HPCHEM\1\METHODS\DATOS.M
Last changed : 7/26/01 8:51:48 AM by Nguyen V Dat- Do Binh Minh
Analysis Method : C:\HPCHEM\1\METHODS\DATO05.M
Last changed : 8/20/01 3:36:54 PM by Nguyen V bPat- Do Binh Minh
{modified after loading)
I DADT B, Sig=250, 16 Ref=360,100 {08-20002.D)
mAU { P&
1 S
| o™
140
120
] E
1 =
1 a
100 .
] &
: 0
80 -| o
:
60 7
40
20 — . i
0 . - S -
T T T I . i
0 1 2 3 4 min

External Standard Report

Sorted By : Retention Time
Calib. Data Modified : Thursday, July 26, 2001 8:36:12 AM
. Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul] {not used in calc.)

Signal 1: DADl1 B, Sig=250,16 Ref=360,100

RetTime Sig Type Lhrea Bmt/Area Amount Grp Name
[min] [mAU*s] [ng/ul)

------- e Rl Dl D el R B
2.554 1 VBA 643.50452 2,64020e-2 16.98980 DNT

Totals : ‘ '16.98980

Results obtained with enhanced integrator!

**+ End of Report ***

1strument 1 8/20/01 3:38:05 PM Nguyen V Dat- Do Binh Minh Page 1 of 1



ita File D:\DATA\08-20003.D Sample Name: NT

Mau DNT xu ly sinh hoc
" t=48 gio

Injection Date : 8/20/01 3:16:36 PM

Sample Name : NT Vial : 1
Acg. Operator : Nguyen V Dat- Do Binh Minh

Acg. Method : C:\HPCHEM\1\METHODS\DATO0S5.M _

Last changed : 7/26/01 8:51:48 AM by Nguyen V Dat- Do Binh Minh
Analysis Method : C:\HPCHEM\1\METHODS\DATO5.M

Last changed : B/20/01 3:36:54 PM by Nguyen V Dat- Do Binh Minh

{(modified after loading)

DAD1 B, Sig=250,16 Ref=360,100 (08-20003.D}
mAl ]
140 | 0
] o
4 ™
120
100+ z
] 0
80 8
h 2]
60 -
40
20 . 10
1 i
- Q 1 - J\— 1
] T T i — T i ‘ T T F T T T T T T —
- 0 1 2 3 4 mir
External Standard Report
Sorted By : Retention Time
Calib. Data Modified : Thursday, July 26, 2001 8:36:12 AM
Multiplier : 1.0000 '
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul] (not used in calc.)

Signal 1: DADl B, Sig=250,16 Ref=360,100

" RetTime Sig Type Area Amt/Area Amount Grp Name
[min]) [mAU*s] [ng/ul]
——————— B e L e B R
2.558 1 VBA 547.53400 2.65007e-2  14.51002  DNT

Totals : _ - 14.51002

Results obtained with enhanced integrator!

*** End of Report ***

astrument 1 8/20/01 3:38:30 PM Nguyen V Dat- Do Binh Minh Page 1 of 1




sta File D:\DATA\08-20004.D

Mau DNT xu ly sinh hoc
t=72 gio

Sample Name: NT

Injection Date : 8/20/01 3:22:59 PM

Sample Name ¢ NT

Acqg. Operator : Nguyen V Dat- Do Binh Minh

Acqg. Method : C:\HPCHEM\1\METHODS\DAT(05.M

Last changed : 7/26/01 8:51:48 AM by Nguyen V bat-
Bnalysis Method : C:\HPCHEM\1\METHODS\DATO05.M

Last changed : B/20/01 3:36:54 PM by Nguyen V Dat-

{modified after loading)

vVial : 1

Do Binh Minh

Do Binh Minh

DAD1 B, Sig=250,16 Ref=360,100 (08-20004.D)

mAU 1 -
1 e
i (3]
140 7
1zoj
100 - e
J =
(=]
80 - 2
] &
: o~
60+
i
40
; 2
20 - =
- 0 IAL ;
I ™ T 1 T -
" 0 1 2 3 4 mir:
. External Standard Report
Sorted By : Retention Time '
Calib. Data Modified : Thursday, July 26, 2001 8:36:12 AM
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 {ng/ull (not used in calc.)

Signal 1: DAD1l B, Sig=250,16 Ref=360,100

RetTime Sig Type Area Amt/Area Amount Grp Name

[min] ’ [mAU*s] . [ng/ull}

——————— Il el e el K e Bt Bl Rttt bbbt bbb
2.549 1 VBA 503.05389 2.6559%2e-2 13.36070 DNT

Totals : 13.36070

Results obtained with enhanced integrator!

~ *** End of Report ***

nstrument 1 8/20/01 3:38:58 PM Nguyen V Dat- Do Binh Minh

Page 1 of 1



\ta File D:\DATA\08-20004.D

1strument 1 8/20/01 3:38:58 PM Nguyen V Dat- Do Binh Minh

Sample Name: NT
Mau DNT xu ly sinh hoc
t=72 gioc
Injection Date : 8/20/01 3:22:59 PM
Sample Name : NT Vial : 1
Acg. Operator : Nguyen V Dat- Do Binh Minh
Acqg. Method : C:\HPCHEM\1\METHODS\DATO0S5.M
Last changed : 7/26/01 8:51:48 AM by Nguyen V Dat- Do Binh Minh
Analysis Method : C:\KPCHEM\1\METHODS\DATOS5.M
Last changed : 8/20/01 3:36:54. PM by Nguyen V Dat- Do Binh Minh
(modified after loading)
DAD1 B, Sig=250,16 Ref=380,100 (08-20004.D) ]
mAU =
] o
J [y ]
140
120
100 -
80 -
60 -
40 -
] 2
20 . :
0 J /\\‘—h-. -
T T T [i ‘ |
0 1 2 3 4 min
External Standard Report
Sorted By : Retention Time _
Calib. Data Modified : Thursday, July 26, 2001 B:36:12 AM
Multiplier : 1.0000
Dilution : 1.0000 _
Sample Amount : 5.00000 [ng/ul] {(not used in calc.)

Signal 1: DAD1 B, Sig=250,16 Ref=360,100

RetTime Sig Type Area Amt/Area Amount Grp Name
[min] [mAU*s] ing/ul}

------- R et R Dl el B B
2.549 1 VBA 503.05389 2.65592e-2 13.36070 DNT

Totals : _ : 13.36070 .

Results obtained with enhanced integrator!

*** End of Report ***

Page 1 of 1



\tA File D:\DATA\08~20005.D Sample Name: NT

Mau DNT xu ly sinh hoc
t=122 gio

Injection Date : 8/20/01 3:29:50 PM

Sample Name : NT . Vial : 1
Acqg. Operator : Nguyen V Dat- Do Binh Minh
Acg. Method : C:\HPCHEM\1\METHODS\DATO0S5.M
Last changed : 7/26/01 B8:51:48 AM by Nguyen V Dat- Do Binh Minh
Analysis Method : C:\HPCHEM\1\METHODS\DATO05.M
Last changed : 8/20/01 3:36:54 PM by Nguyen V Dat- Do Binh Minh
(modified after loading) :
DADT B, Sig=250,16 Ref=360,100 (08-20005.D) B
mAU
140
=
<
(3]

120

100

80
]
60
40
E 20f
| ]
- 0=
T ‘ T v T i T T T T N T T " T " " T " T T i "
. 0 1 2 3 4 min
External Standard Report
‘Sorted By : Retention Time
Calib. Data Modified : Thursday, July 26, 2001 8:36:12 AM
Multiplier : 1.0000
" Dilutien : 1.0000
Sample Amount : 5.00000 [ng/ul] (not used in calc.)

Signal 1: DAD1 B, Sig=250,16 Ref=360,100

RetTime Sig Type . Area Amt/Area Amount Grp Name
[min] [MAU*s] [ng/ul}

------- il B e hnibil ettt Bttt ittt Ietall Eadetebest et bbb b b
2.550 1 VB 359.01715 2.68481le-2 9.63893 DNT

Totals : ' ‘ 9.63893

Results obtained with enhanced integrator!

**%* End of Report ***

istrument 1 8/20/01 3:39:25 PM Nguyen V Dat- Do Binh Minh Page 1 of 1



-a File D:\DATA\12-11002.D Sampie Name: Axit styphnic

Xu 1i Axit styphnic bang sinh hoc
Axit styphnic +Mol truong lan 2 /k};7hﬂ[£_

Injection Date : 12/11/01 2:30:09 PM

Sample Name : Axit styphnic Vial : 1
Acgqg. 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 loading)

DAD1 C, Sig=400, 16 Ref=360,100 (12-11002.D)
mAU ]
40
30 -
&
20 “
10- 1
1 |
] ©
- ] ’?:. -
0 1 Il ~— T
- T T T T T T T T 1 T T ’ 4 T " T T T T T T T T T T 4 H 4 T r M T T T
0 1 2 3 4 5 _ 5 7 miny
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul] {(not used in calc.)

Signal 1: DADL C, Sig=400,16 Ref=360,100

Peak RetTime Sig Type Area .Height Area
# {min] [mAU*s] (mBU] %
il et buintill Rdetll Rkl Retdtetedde et | === - 1
1 1.121 1 BP 98.09433 21.12486 80.0058

2 1.746 1 PB N 24.51463 5.23885e-1 19.9942
Totals : 122.608596 21.64874

Results obtained with enhanced integrator!

*** End of Report ***

Sstrument 1 3/4/02 4:48:40 PM Nguyen Van Dat Page 1 of 1



ta File D:\DATA\12-11003.D Sample Name:

Xu 1i Axit'styphnic bang sinh hoc¢
mot ngay '

Injection Date : 12/11/01 2:41:40 PM

Sample Name : Axit styphnic vial : 1
Acq. 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 1 3/4/02 4:43:28 PM by Nguyen Van Dat

(modified after loading)

Axit styphnic

DAD1 C, Sig=400,16 Ref=350,100 {12-11003.D)
mAU ]
40
30 )
1 Q
20 ]
10+ /\
0 - L ——— - =
T T T . T ] T T N
4] 1 2 3 4 5 [ 7 miny
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000C
Dilution : 1.0000
Sample Amcunt P 5.00000 [ng/ul] {not used in calc.)
Signal 1: DAﬁl C, Sig=400,16 Ref=360,100
Peak RetTime Sig Type ' Area Height Area
# [min] [mAU*s] . [mAU] - %
=== |- b= === | === | == I
1 1.100 1 BP 81.18011 17.12032 100.0006
Totals : 81.18011 17.12032
Results obtained with enhanced . integrator!
*** End of Report ***
strument 1~ 3/4/02 4:49:27 PM Nguyen Van Dat Page 1 of 1



ta File D:\DATA\12-11004.D

Xu 1li Axit styphnic bang sinh hoc
2 ngay

Injection Date : 12/11/01 2:53:13 PM

Sample Name: Axit styphnic

Sample Name ~ : BAxit styphnic Vial 1
Acg. 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 loading)
DAD1 C, Sig=400,16 Ref=360,100 (12-11004.0) ]
mAU ]
40
30
]
20- _
10-
. ] |
1 /
0 -
T T T T T T T
. 0 1 2 3 4 5 8 7 miny
Area Percent Report
Sorted By H Retention Time
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul] {not used in calc.)

3ignal 1: DAD1l C, Sig=4C0,16 Ref=360,100

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] [mAU] %
memm | === === [==—m———- I
1 1.111 1 BP £8.64953 ° 13.7329%5 100.0000
Totals : 68.64953  13.73295

Results obtained with enhanced integrator!

*** End of Report ***

istrument 1 3/4/02 4:50:14 PM Nguyen Van Dat

Page 1 of 1



ta File D:\DATA\12-11005.D Sample Name: Axit styphnic

Xu li Axit styphnic bang sinh hoc
3 ngay

Injection Date : 12/11/01 3:01:22 PM

Sample Name : Axit styphnic Vial : 1
Acq. Operator : Nguyen Van Dat

Acq. 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 {12-11005.D})
mAU ]
- 40—
30
20+
1 oz
1 3
j ~—
10 -
0 . —— . =
T T T T T T ¥ T T T T T T T T T T T T T T T T T T T T T T T - 4 T T T T T
: 0 1 2 3 4 - 5 6 7 miry
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000
Dilution : 1.3000

Sample Amount 5.00000 [ng/ul] (not used in calc.)

Signal 1: DADl C, Sig=400,16 Ref=360,100

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] [mAU] %
=== |- ———————= | === |
1 1.0%¢ 1 BP 62.42429 13.07466 100.0000
Totals : 62.42429 13.07466

Results obtained with enhanced integrator!

*** End of Report ***

strument 1 3/4/02 4:51:00 PM Nguyen Van Dat Page 1 of 1



ca File D:\DATA\12-11006.D

X¥u 1i Axit styphnic bang sinh hoc

4 ngay

Sample Name: Axit styphnic

Injection Date : 12/11/01 3:

37:06 PM

Sample Name : Axit styphnic vVial 1
Acqg. Operator : Nguyen Van Dat
Acq. 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 1 3/4/02 4:43:28 PM by Nguyen Van Dat
(modified after loading)
DAD1 C, Sig=400,16 Ref=360,100 {(12-11006.D)
- mAU 1
a0
30 -
20;
5
0_ - IJ\‘!*
f T ; T T ™ T T
‘ 0 1 2 3 4 5 <] 7 min

Area Percent Report

Sorted By :
Multiplier :
Dilution

Sample Amount

Signal 1: DADl C, Sig=400,16

Peak RetTime Sig Type Area
- # [min] [MAU*s

—mos | == R Rl E—— | == | == !

1 1.098 1 BPA 33.93

Totals : _ 33.93

**% End of Report ***

Retention Time
1.0000

1.0000

5.00000 [ng/ul]

Ref=360, 100

Height
] {mAU]

810 6.25599 100.000C0

810 6.25599

(not used in calc.}

.strument 1 3/4/02 4:51:52 PM Nguyen Van Dat

Page 1 of 1



'_Data File D:\DATA\12‘11007.D Sdliple Nellie. AALL SLypunlc

Xu 1i Axit styphnic bang sinh hoc
5 ngay

Injection Date : 12/11/01 3:46:28 PM

Sample Name : Axit styphnic Vial : 1
Acq. Cperator : 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\RUACOQT .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 (12-11007.D) ]

40—
A0
20

10+

- 1.071

1

mi

L]
(=]
|
L8]
w
-
o
o
~d

Area Percent Report

Sorted By : Retention Time

Multiplier , : 1.0000

Dilution : 1.0000

Sample Amount : 5.00000 [ng/ul] (not used in calc.)

Signal 1: DAD1 C, Sig=400,16 Ref=360,100

Peak RetTime Sig Type Area Height Area

# [min] [mMAU*s] [mAU] %
il ittt | === | ~=== o | ===—————— fm——————- |
. 1 1.071 1 BPA 13.32383 1.92869 100.0000

Totals : 13.3239%3 1.92869

Results obtained with enhanced integrator!

*** End of Report ***

Instrument 1 3/4/02 4:52:46 PM Nguyen Van Dat ‘ Page 1 of 1



,Data File D:\DATA\12—1i608.D Sample Name: AX1T Styphnic

Xu li Axit styphnic bang sinh hoc
6 ngay lan2

12/11/01 4:23:48 PM

Injection Date

Sample Name : Axit styphnic vVial : 1
Acg. Operator : Nguyen Van Dat
Acqg. 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\METHCDS\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.D)
i mAU 1
40 ~
30
20 ]
10 -
1 o
. ' S
0 _——zl’___\__,_ = )
- T T T T T ¥ T T T T T T T I T T T T H T v T T T ' 4 N T T T T T T T T T T T
Q 1 2 3 4 5 5] 7 min
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul] {not used in calc.)

Signal 1: DAD1 C, Sig=400,16 Ref=360,100

Peak RetTime Sig Type Area Height " Area
# {min] [mAU*s] [mAU]) % :
| mm————— === === | === [———m=————— m—————— I
1 1.070 1 BPA 10.32570 1.24605 100.0000

Totals : 10.32570 1.24605

Results obtainéd‘with-enhanced integrator!

*** End of Report ***

‘ .
Instrument 1 3/4/02 4:53:27 PM Nguyen Van Dat ‘ ' Page 1 of 1



Data File D:\DATA\12-11009.D

odilipple wadlle . faAall siypnnic

¥u 1li Axit styphnic bang sinh hoec

7 ngay

Injection Date

: 12/11/01 4:29:31 PM

‘Instrument 1 3/4/02 4:54:35 PM Nguyen Van Dat

Results obtained with enhanced integrator!

%%+ End of Report ***

Sample Name : Axit styphnic Vial 1
Acq. Operator Nguyen Van Dat
Acqg. 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\RUACQT .M
Last changed 3/4/02 4:43:28 PM by Nguyen Van Dat
i (modified after loading)
DADT C, Sig=400,16 Ref=360,100 {12-11009.0)
. mAU 1
40-
ag
20
]
10 -
1 il
. j S 3
0 e
" ¥ T T T T T T — T
* 0 1 2 3 4 ) 6 7 mi
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount : 5.00000 [ng/ul] (not used in calc.)
Signal 1: DAD1 C, S5ig=400,16 Ref=360,100
Peak RetTime Sig Type Area Height Area
# . [min) [mAU*s ] [mAU] %
———=| == | === | e | === | ===
1 1,076 1 BV 5.62784 8.28370e-1 36.5807
2 1.547 1 PB N - 9.75687 5.05340e-1 63.4193
 Totals 15.38471 1.33371

Page 1 of 1
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Hoi nghi Cong nghé Sinh hoc toan qudc, Ha Noi 2003 61

1.0.2

NGHIEN CUU SU DUNG VI SINH VAT DE XU LY
NUGC THAI CHUA CAC CHAT DOC HAI LA
THANH PHAN THUGC PHONG, THUOC NO.

La Thi Burc, Pé Ngoc Khué va cdng sy
Phan vién Cong nghé moi va Bao vé mdi truding, Trung tim KHKT&CNQS

DAT VAN BE

Cac chat Trinitrotoluen (TNT), Dinitrotoluen (DNT), Axit Stypnic (AS), Nitroglycerin (NG).., ¢6 trong
nudc thai tif cac qua trinh san xuét thuéc phéng, thudc nd dang 1a van dé can quan tam, vi tinh dgc hai vdi
sinh vat va tinh bén vitmg cla ching trong maéi tridng [4, 8, 9]. D€ loai bé cac chat hitu cd trong nudc thai,
phugng phap ¢& dién |a cho hdp phu béng than hoat tinh va phuong phap nay da dudc s dung dé xd Iy
nudc thai clia cic nha may san xuat thudc phang, thude nd [1). M3c dd ¢ kha nang loai bd cac chat doc
hai ra khoi nudc nhung sif hdp phy khéng phai 1a mét bién phap phan huy ma chi 1 tach cac chat nay dé
U Iy ti€p. Cac bién phap hoa hoc cing d3 dugc s dung bao gdm: thuy phan kiém hod, khd bing Na$S,,
hap chat clo ... [3]. M#c di ¢é hiéu qua phan huy nhung lai ¢ sy du thifa cac hoa chat si dung nén van
can co cdng doan x{r ly tiép trude khi thai ra mdi trudng.

Mot hudng nghién elfu mdi d& va dang dudc cac nha khoa hoc trong va ngoai nudc quan fam 1a nghién
chu stf dung vi sinh vat dé phan huy cac chat polynitro trong dé ¢é cac chéat polynitro vong thom nhuf TNT,
BNT, AS .. : .

Trong bac cao nay trinh bay két qua nghién cliu vé anh hudng cGa cac yéu t8 ngoai canh tdi kha nang
phan huy TNT, DNT, AS clia vi sinh vat, trén cd s d6 dua ra quy trinh x& ly nudc thai tir qua trinh san xuat
thudc phéng, thudc nd.

NGUYEN LIEU VA PHUONG PHAP
Nguyén lidu

Vi sinh vat: 03 trong s& nhiéu ching vi sinh vt cé kha nang phan huy TNT, DNT, AS da dugc ching
t6i phan Iap t dat, nudc nhiém thudc phong, thudc né 2] va da dugc dinh tén fa:

1. Stenotrophomonas maltophilia (1m)

2. Pseudomaonas aeruginosa (D13) .

3. Curvulania prasadii R. L., & B. L. Mathus (M1)

Hoa chat: cac hoa chat dé thi nghiém cé dd tinh khiét phan tich (PA)

Phuong phap i :

Céc phuong phap ¢o ban nghién clu vi sinh vat d3 duge surdung [1]:

Anh huédng cla pH ban diu: Nudi cdy vi sinh vat trong méi trudng cd thanh phan khoang, lignin va
TNT, DNT, A.S ndng dd 20 - 30 mg/i. pH mdi trudng dugg chinh theo cac gia tri: 3; 5; 7; 9 bang H,S0, va
NaOH. Théi gian nudi cdy la 7 ngay trén may l&c trén téc 46 200 véng/phut, d nhiét dd 30 - 32°C. Kha
nang phéan huy TNT, DNT, A.S clia vi sinh vat dudc danh gia dua trén suf thay déi ndng dd cdc chit nay
trong méi trugng nudi cay. ,

Anh hudng cla chat dinh dudng: Nudi cdy vi sinh vat trong méi truing c6 khoang, lignin va TNT,
DNT, A.S néng d5 20 - 30 mg/l, duce.bd sung thém cac chdt dinh dudng khac nhau véi ndng dé khac
nhau, Nudi cdy 7 ngay trén may l&c tron t8c do 200 vong/phit & nhiét d6 30 - 32°C, kha ndng phan huy

TNT, DNT, A.S ciia vi sinh vat dugc danh gia bang su thay d8i ndng dé cac chat nay trong méi trudng nudi
cay.

Anh hudng cda ndng dé chat 6 nhiém (TNT, DNT, A.S) Nubi cay vi sinh vat trong mdi trudng chon
tr cac thi nghiém trén vt cac ndng do chat & nhiém dugc bd sung fa 15: 20; 25: 30; 35; 45; 55 mg/l. Nudi
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NGHIEN CUU ANH HUGNG CUA MOT SG YEU T6 MOI TRUGNG.
PEN SU CHUYEN HOA VA PHAN HUY 2,4,6 - TRINITROTOLUEN cUA
VI SINH VAT BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

Dén tda soan 13 - 11 - 2003

Lé Thi Dic, Dé Ngoc Khué, Nguyén Van Dét,

P45 Binh Minh, Nguyén Thi Tam Thu

Phén vién Cong nghé mdi & Bdo vé méi truong

SUMMARY

STUDY ON INFLUENCE OF SOME FACTORS TO 2,4,6 - TRINITROTOLUENE (TNT)

TRANSFORMATION AND DEGRADATION OF MICROORGANISM BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHIC(HPLC) METHOD.

In this paper we present the research results of study on influences of initial pH,
nutrient medium, concentration TNT in culture medium, time of cultiration on TNT
transformation and degradation of microorganism by High Performance Liquid

Chromatographic method.

1. M3 PAU

2,4,6 - Trinitrotoluen (TNT) la mét
trong nhitng thanh phin chinh clia nudc
thai tit qué trinh san xudt thudc phéng,
thude nd, da titng dudc coi 1a chit bén viing
vdil syt phan huy cua vi sinh vat bdi dde
. tinh clia né d6i véi cac cd thé sinh vat néi
chung va vi sinh vat néi riéng.

Tuy vay, trong nhiing nim gan day,
" ngudi ta da phan lip dude cac chung vi
sinh vat cé. kha ning phidn huy hoac
chuyén hoa TNT va mdt s§ cong trinh
~ nghién cttu vé san phdm cla qua trinh nay
ciing da dudc edng b8 [2,3,4,5,6,7].

O nudc ta, cac nghién ctu vi sinh vat
phin huy TNT econ it va 1é té, chua cé

nhiéu k&t qua dude cdng bo. Trong bai bao
trude {1] chung tdi d& théng bao cac két
qua vé phan lap cic ching vi sinh vit ¢b
kha ning phin huy TNT ti dat, nude bi &
nhifm thudc phéng, thuéc nd ldu ngay &
modt s§ cd sd san xudt qudc phdng, song
anh hudng cla cic y&u té ngoai canh den
qua trinh sinh phin huy va chuyen hoa
TNT chua dude dé cap dén. -

Kha ning phan huy va chuyén hoa TNT
cla cac vi sinh vat dudc quyét dinh boi
hoat tinh ctia cac enzym dic hiéu trong
mdi ching riéng biét va méi trudng séng
cla vi sinh vat. Néu cac yéu t8 mdi trudng
thich hop thi hiéu suit qua trinh phan huy
va chuyén héa cé thé 1a rit cao va ngude
lai. Két qua nghién citu anh hudng cua cac

17






H&i nghi khoa hoc Trung tam KHKT&CNQS nam 2003

NGHIEN CUU SUDUNG VI SINH VAT PE XU LY NUGC THAI
CHUA 2.4,6-TRINITROTOLUEN (TNT) TRONG QUA TRINH
SAN XUAT THUOC PHONG, THUOC NO

LE THI DUC po NGOC KHUE, NGUYEN VAN DAT, NGUYEN LE TU QUYNH,
TRAN THU HUONG, NGUYEN THI NHUNG, NGUYEN THI TAM THU
Phdn vién Cong nghé mdai va Bao vé Mol truong, Trung tdm KHKT & CNQS

Tom tat: Bai viét gici thiéu cdc phiong phdp va két qud nghién cine sit dung vi sinki var 3
dé xir 1y micée thdi cluta 2 4.6 = trinitrotoluen (TNT) trong quc trinh sdn xudt thuée phéng thuse %
nd. Dd chon § trong 13 chiing vi sinh vat phén ldp diwoce tiv dat, nuoe thdi nhiém thude phéng 3
thude né ¢é khd nang phan hiy TNT cao dé ché'tao sdn phdin sinh hoc phuc vy xit 1y mieie thar. 4
Khd nang phdan hiy TNT ciia cac chung nay dut cue dar o pH = 7, moi rieemg khodng — lignin - 3
bé sung 3 gl saccarose, 0,025 ¢ bort den wong va néng do TNT <35 mg/l. Thoi gian suc khi3 - 3
4 ngdv.

. DAT VAN BE
Nudc thai trong qua trinh san xuat thude phéng. thudc nd 1a van dé 6 nhiém dac
biét cia quan d6i. Thanh phan chinh cha loai nude thii nay la cdc chat doc hai nhu:
2.4.6-trinitrototoluene {TNT). dinitrotofuene (DNT), nitroglycerine (NG). axit styphnic.
_nitroxellulose.... Da phan cdc hop chat nay 1a nhitng hop chét nitro vong thom, ngoai 4
tinh gay nd, ching con la chat doc déi v6i con ngudi va moi trudng xung quanh. Mot 3
trong nhifng hop phdn chinh cua loai nuéc thai nay la TNT. TNT xam nhip vio co thé 3
con ngudi thong qua cic con dudng: hit thd bui chia TNT, qua dudng tiéu hod, hap thy 4
qua da. Dau hi¢u dau tién doi voi con ngudi khi 1i€p xdc lau voi TNT la Iam mAu thay - -
doi: tong s6 1€ bio hdng ciu vd him lugng hemoglobin gidm, xuit hién t& bao dé di
thudng, c6 su ting tam thot khoi lugng bach cau v lymphocyte, nhe hon nira ia gay di
ing da. lam v& mao mach. giv chay mau mii [1].
be x(r Iy nudc thai loai nay ngudt ta dd 4p dung nhiéu phuong phip hod, 1y nhu:
quang hod, hip phu, thiéu huy va phan huy dién hoi .... Gid thanh cla cdc phuong phip
nay thudng cao, thiét bi phitc tap. tuy xir Iy duge do 6 nhiém cao nhung pham vi hep 3
trong khi lugng nudc thai 6 nhiém tir mie do thdp dén trung binh cla qua trinh san xuit
thudc phéng. thudc nd lai rit 16n, do d6, sy tim kiém cdc bién phdp sinh hod dé x{rly &
nhiém moi trudng cla cdc nha midy sdn xudt quoc phong 1a van dé dang duoce cdc nhi
nghién ciu trong va ngoai Quan doi quan tim. Mot hudng dang duoc quan tam [a
nghién citu sinh phdn hay hi€u khi nudc bi 6 nhiém thude phéng, thude no, véi hy vong
tim ra duoc coéng nghé xir ly ma gid thanh cé thé chap nhan dé xir Iy nhitng noi bi o
nhiém rong nhung nong dé chit 6 nhiém khong cso. Cho dén nay, cdc nghién cttu theo
hudng niy van con I¢ té va chua co cong nghé hoan chinh nao duoce cong bé.
Trong bdo cio nay.chdng toi trinh bay cic két qua nghién ctu vé tng dung cong
nghe sinh hoc, ma cu the [a cong nghé vi sinh hiéu khi. dé xay dung quy trinh cong nvhe
Xt 1Y nudce thai tir cic qua trinh san xudt thude phdng thude né trong cdc nha may Quoac
phang. :
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NGHIEN C0'U KHA NANG PHAN HUY
DINITROTOLUENE (DNT) COA CHUNG SH.13, VI
KHUAN PSEUDOMONAS SP

LE THI BUT, NGUYEN VAN DAT, NGUYEN TAM THU

L. DAT VAN DE

Dinttrotoluene (DNT) la mét chat trung gian trong qud trinh sin xudt toluens
diisocyanate va polyurethanes va 13 mét trong nhitg thinh phin quan trong clia chat nd
quan sy vA chdt né thuong mai. Trong san xudt thudc nhudm va diéu ché thube sing
khong khéi, ngudi ta ciing sir dung DNT. DNT [ mot chat doc d6i véi con ngudi, dong
thuc vat va vi sinh vat: lidu LC,, (mg/l) trong 96 gity d6i véi tao nudc ngot 1 1,5; tao
bién ia 0.4; dong vat ¢c6 xuong séng nude ngot 1a 0,7; dong vat cé xuong song bién 1a
0,6. Trong khi LC,, cua trinitrotoluene (TNT) déi véi téo nude ngot va tdo bién 1a 50 {3,
9]. Nhu vay, do doc cua DNT lon gip hang chuc dén hang tram lan so vdi TNT, ty loai
sinh var. Nudce thai chita DNT s& gay ra 6 nhiém nghiém trong cho maéi trudng, hé sinh
thai noi xa thai. D€ x{r 1y wiét dé 6 nhiém do thudc phdng, thuée né néi chung, DNT néi
riéng, ngoai cdc bién phdp hod hoc, vat Iy, mét hudng méi di va dang dugc ti€n hanh dé
la nghien cu kha nang phan huy sinh hoc. Mot s6 vi sinh vat nudc ngot va ndm cd kha
nang phan huy DNT di dugc nghién cttu [2, 5]. Bai bdo nay s trinh bay mot s6 két qua
nghién ciru kha nang phan huy DNT cla ching SH.13. vi khudn Pseudomonas. sp.,
nhdm tao diéu kién cho cdc nghién citu ti€p theo vé& st dung vi sinh var dé€ xir ly nudc
thai chtta DNT.

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu )

- Chilng SH.13, vi khudn Pseudomonas. sp. do Phan vién Céng nghé mdi va Bao
vé moi truong - Trung tam KHKT & CNQS phan tap duoc tir cic mau dat, nude bi o
nhiém thudc phong, thude nd lau nam.

- Céc hoa chilt dung d@ a0 mé1 trudng nudi cdy vir phan tich két qua déu cd do
sach tinh khiét.

2.2. Phuong phap

- Viéc giir giong dugc tién hanh bang cdch cdy truyén trén thach nghiéng va git &
4'C1).

- Viéc lén men dugce thyc hién bing phuong phap nudi cdy lic (200vong/phuit) {1]
trén moi truong cb bo sung khodng, lignin, nguén dinh dudng, DNT, pH, thot gian ty
theo muc dich timg thi nghiém. Nhiét do nuéi cdy 35 + 2°C. Dung dich huyén phit chita
khoang 10° CFU/m.

- Kha nang phan huy DNT dugc danh gid bang su thay déi noéng do trong moi
trudmg nudi cay.

- Xac dinh néng do DNT ccn tal trong méi trudng nudi cdy bing phuong phap sic
ky long cao dp véi didu kien thi nghiém nhur dd néu trong tai lieu [8, 10]: pha dong ty lé
methanol ; nude = U . 40 thew the 1ch; wc do dong 0,13 mi/phut. Tin higu go & oucc
- s6ng 250nm. o )
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H&i nghi Khoa hoc vé Mai trudng I18n thr nhat - Trung tdm KHKT va CNQS nam 2004

NGHIEN c0U XU LY NUGCTHAI CHUA
NITROGLYCERIN (NG) Tﬁ‘ QUA TRINH SAN XUAT
THUOC PHONG 2 GOC BANG CONG NGHE VI SINH

Lé Thi Dirc, Pd Ngoc Khué, Nguyén Van Pat,
Trian Thu Huimg, Nguyén Thi Nhung, Biai Thi Thu Ha
Phéan vién Cong nghé mdi va Bao vé Mol trudmg

ABSTRACT:
The degradation of contaminated water wet, double-base propellant, by microorganism

5 microorganism strains, isolated from spectmens of double-base propellant
contaminated water wets and soils, was able to highly degrade glycerin trinitrate (NG). The
maximum bigodegradation was obtained in a medium containing (g/l): Sacarose- 3; (NH),50,-
0.6; KH.PO, 0,4: MgSO,7H.0- 0,06; CaCly- 0,08; FeSO,- 0,01; NGg 0.15; pH= 6. The
culire was carried out on shaker machine at temperature 30 -35°C for 4-5days.

The treatment process was established in laborarory with high result. The treated water’
attains discharge standards. : -

L
roa

1. DAT VAN P&

N ltrogiycerm (glycerine trinitrat, NG hay TING) la mot trong nhlmg thanh phén
chinh cua thu6c phdng 2 gée. Ching duge sir dung trong ché tao thude sing, thude phio,
phdo va sir dung trong déng co tén lira {7]. Viéc san xudt, van chuyén, luu giir thudc phdng
vil sU gidi gidp vii khi dd taora 1 1u<_mg 16m chat théi chira NG (bao gém cé chdt thai rdn va
nudc thai). NG dugc x&p vao loai c6 doc tinh cao, cb nghia 12 ¢6 thé gay chét ngudi hoic

tén thuong vinh vién sau khi tiép xdc qué ngudng gisi han. (2,0 mg/m’ khéng khi - do_ ,

hiép héi Ve sinh Ccng nghiép vi Nha nuéc My quy dinh). Nhig trieu chimg nhiém déc
bao gom dau ddu, gidm huyét dp, hung phdn, chéng mit, ngit xiu, ngimg tré ho hap.
Nguyén nhan din dén tir vong thudng 1a t& liét ho hap [1]., Cac k¥ thuat xir Iy nhu dét hay
thiéu tao ra chat thai thit cap lam ting gap doi dé doc cia NG déi véi dong vat ¢b vad (2],
diéu nay cho thdy cdn phai tim duge phuong php xir Iy NG phil hgp véi moi trudng hon.
di ¢6 mot s@ bdo cdo v& mot vai phuong phip hoa hoc loai bd NG [1] nhung phai tiéu thu
mot lugng 16n hod chat ddn t6i gid thanh xit 1y cdn cao. Qud trinh phan huy NG bing vi
sinh vat da dugc nghién cdu tir 1au béi nhiéu tdc gia [7] cho thAy mot kha nang ¢6 thé chdp
nhan vé mat méi trudng so véi cac phuong phap hod 1y.

Pé sir dung vi sinh vat (VSV) cho viéc xir ly nude thai nhiém ban bdi thudc phéng
2 goc ¢ cidc co s san xudt quoc phong hién nay mét cach cé hiéu qua. chiing toi ti€n
hanh nghién ctu kha nang phan huy NG clta mot s6 VSV da tuyén chon va mot s yéu
td ngoai canh anh hudng dén hiéu sudt sinh phan huy NG.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyeén li¢u

- 10 chung VSV c6 kha nang phat trién trén moi truomg ¢é NG nhu nguén hitu co
duy nhat di phan lap dugc tir dat, nude nhiém thudc phéng 2 goc.

- Cdc hod chdt dé ché tao moi trudng va xUr Iy mau co dé tinh khiét phan tich.

~
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Chuang trinh KHCN trong diém cdp Nha nirde KC.04
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SINH PHAN HUY CAC CHAT O NHIEM DOC HAI TRONG CHAT THAI
CUA QUA TRINH SAN XUAT THUGC PHONG, THUGC NG

-

ThS. Lé Thi Ditc va cong sur
Phin vién Cong nghé méi~va Bao vé Moi truomg

L AT VAN DE

Nudc thai tr qud trinh san xudt thudc phong, thudc nd 1a vén dé o
nhiém dac biét cia quan doi. Thanh phan chinh cla loai nude thai nay 12 céc
chat ddéc hai nhu:  uinitrototoluene, dinitrotoluene, nitroglycerine, axit
styphnic, nitroxellulose.... Da phén cédc hop chat nay la nhitng hop chét nitro
- vong thom, ngoai tinh gy nd, ching cdn la chat doc déi véi con ngudi va moi
trudng xung quanh. Mot trong nhitng hgp phan chinh cla loal nuéc thai nay la
Trinitrotoluene (TNT). TNT xam nhip vao cd thé con ngudi thong qua cic con
dudng: hit thd bui chia TNT, qua dudng tiéu hod, hip thu qua da. Dau hi¢u
ddu tién do6i v6i con ngudi khi tiép xtc lau v6i TNT 12 1am mdu thay déi: téng
sO t& bao hong cdu va ham luong hemoglobin giam, xudt hién t€ bao do di
thudng, ¢d su tang tam thdi khdi lugng bach cau va lymphocyte, nhe hon nita
la way di Ung da, lam v& mao mach, gy chdy médu mili [1].

O liéu luong cao v thdi gian tigp xidc kéo dii s& xuat hién bénh nghiém
trong vé mdu.

Mot tdc hai khac cua TNT d6i véi co thé la gav bénh vang da, dan dén
teo gan, lam suy yéu than.

Khi 1am viéc trong diéu kién ham luong TNT 0.3 - [,3mg/m” khong khi,
vai thai gian 8gidyngay lién tuc, 5-6 ngly trong tudn du dé dan dén sy thay ddi

thanh phin mdu va gdy bénh cho co thé con ngudi. Mot cdm gidc ding miéng

xdy ra néu ham luvong TNT dat 7,1 mg/kg co thé hdp thu duge qua da trong

thisi gian lam viéc 8 gio. Ham luong TNT t6i da cho phép trong khong khi 1a
0,1 mg/m® (Tiéu chuin cta Nga), 0,5 mg/m® (Ti¢u chuan cia M¥). Pai véi
dong vat c6 i, liéu lugng LDy, ctia TNT nam trong khoang tir 820 mg/kg dén
1010 mg/kg. Vi cdc loai chudt, ligu lugng LDy, dao dong tir 1014 mg/kg dén

, - 4
Phan vién Cong nghé mai va Bao vé Mai trudng, Trung tam KHKT - CNQS
Ha N&i, 7 - 03 - 2002
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DAl HOC QUOC GIA HA NOI
TRUGCNG DAI HOC KHOA HOC TUNHIEN

Nguyén Thi Tam Thu

Nghién citu mot s dac diém sinh hoc va kha ning
phan huy DNT cua mot s6 chiang vi sinh vat phan lap
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Chuyén nganh: Vi sinh hoc
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Phu luc 3 : Nude thai cong nghiép TCVN 5945 - 19995
Gia tri gidi han céc théng s6 va ndng do cac chit & nhiém [ 17 ]

Pon vi

TT Thong s6 Gia trj gidi han
T A B C
1 Nhiét do °C 40 40 45
2 pH 6+9 55+9 5+9
3 BOD; (20°C) mg/1 20 50 100
4 COD mg/l 50 100 400
5 Chal rin lo limg mg/1 50 100 200
6 Asen mg/l 0,05 0,1 0,5
7 Cadmi mg/l 0,01 0,02 0,5
8 Chi mg/l 0,1 0,5 1
9 Clo du mg/l1 1 2 2
10 Créom (VD) mg/1 0,05 0,1 0,5
11 Créom (II) meg/] 0,2 1 2
12 Dau m® khodng mg/l KPHD 1 5
13 Ddu dau thuc vat mg/l 5 10 30
14 Déng mg/l 0,2 1 5
15 Keém mg/l 1 2 - 5
16 Mangan mg/l 0,2 I 5
17 Niken mg/l 0,2 1 2
18 Photpho hitu co mg/l 0,2 0,5 1
19 Photpho téng s& mg/l 4 6 8
20 Sat mg/1 1 5 10
21 Tetracloetylen myg/l 0,02 0,1 0,1
22 Thiéc mg/1 0,2 1 5
23 Thuy ngan mg/1 0,005 0,005 0,01
24 Téng Nito mg/l 30 60 60
25 Tricloetylen mg/t 0,05 0,3 0,3
26 Amoniac (tinh theo N ) mg/1 0,1 1 , 16
27 Florua mg/l 1 2 5
28 Phenol mg/] 0,001 0,05 1
29 Sulphua mg/l 0,2 0,5 1
30 Cianua mg/l 0,05 0,1 0,2
31 Téng hoat d6 phéng xa a By/1 0,1 0,1 -
32 Téng hoat do phéng xa By/l 1,0 1,0 - -
33 Coliform MPN/100ml 5000 10000 -

Chii thich : KPHD - Klidng phdt hién duoc
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KHOA VI SINH VAT " CONG HOA XA HOI CHU NGHIA VIET NAM
Vién VSPD-QP Pdc Lap — Tu Do - Hanh Phic
_ ' ook ok o ok ok ok

PHIEU TRA KET QUA

Noi giri méu : Vién khoa hoc Vit liéu va moi truong
S6 Iugng : 08 Nguén méu : VK phén lap tir dat va nudc
Yéu ciu : Dinh danh

T | Ky - Tinh chat khudn lac va hinh thé OX | Ci | Di Tén loai

T |hié. | dong ( két qua may MiniAPT)
u .

1 |Tt |KLthéS, tring, béng uét. Truc khudn Gram (-), + _ + | Steno.maltophilia, tén khac
khéng 1én men Glucose Stenotrophomonas xanthomonas

2 |T2 KL thé R, tring, dai, kh6 tan.Truc khudn Gram(+), _ + + | Bacillus stearothermophilus
hinh thanh bao tr trén méi trudng Natriumoxalat 1% |

3 | D5 | KL thé R, tring, khé.Truc khudn Gram(+) c6 dang _ _ + | Bacillus cereus
bao tir trén moi trudng Natriumoxalat 1% ¢ tan mau beta

4 | D13 | KL thé S, mau xanh, béng udt. Truc khudn gram(-), + + + | Pseudomonas aeruginosa
khoéng 1én men Glucose , yéu

5 |S1 |[KIthé R kho kho tan. Phat trién duge trén moéi tritong Geotrichum capitatum

Saburo




KI thé S trdng m& khé tan. Hinh cu to,phit trién L _ | Candida pelliculosa
dugc trén moi trirong Saburo '
K1 thé S hong do, u6t, ré tan. Hinh cdu ,phat trién Rhodotorula glutinis
dugce trén moi trirong Saburo B B )
K1 thé S tring, béng, m&. Hinh cdu phat trién duge _ + _ | Kloeckera spp
trén moi trirong Saburo C6 thé 1a C.lambica hoic
C.lipolytica
Ha Néi, ngay 3 thdang 10 ndm 2002
kT Vién trwci'ng Chii nhiém khoa
2 ,Vtep\E’SPD -0b Vi sinh vdt
ST e v Qe
'r F LD ‘\ I ’ W f

- Thuong ta
TS. NGUYEN XUAN THANH
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PHIEU KET QUA PHAN TICH MAU N
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1. Cd quan giri méu: Phan vién CNM - BVMT

2. biachi: S6 6 - Lang Ha - Ha Noi

3. S6 lugng méu: 12 miu nuée

4. Phuong phdp 18y maiu: Truc ti€p

5. Phuong phédp phén tich: Hod hoc, Quang phé tir ngoai, cuc phd

6. Ngay giri miu: 16/ 08/2004 Ngay phan tich: 17-23/08/2004

_ Chi tiéu (mg/l)

T Mau COD | BOD, | NG | TNT | As | No; | NoO;
1 TP, 780 | 515 | 145 - < . -
2 TP, 72 20 | 09 |. - |7- - -
3 TN, 140 | 65 . 35\ - - -
4 TN, 90 27 - 05 4 - - -
5 TN, 394 | 76 - T - ) -
6 TN, 95 | 35 /7 40 - - .
7 GN, 163 | 9o | < | - 18 - :
8 GN, 91 |732 ,| - - 2.5 - -
9 ND, 270”4 100 | - - - 1232 | 219
10 ND, 65 A4 10 - - - 5 5.5
11 TL, 250 | 97 - - - 250 | 210
12 TL, 55 15 - -7 5

Ghi chii: Két qua nay chi ding déi voi mau gui phdn tich.

KIEM BINH VIEN TRUONG PHONG THO TRUGNG BON V|

) . _
CN. NGUYEN BUC TOAN ThS. LABYUINHANH ' -



GHI CHU

1- TP, : Nuéc thai tir qud trinh sin xuat thudc phéng trudc xit I\

2 - TP, : Nudc thai tir qud trinh san xuat thudc phéng sau khi Xt 1y bing quy trinh va
ché& phdm vi sinh vat PSF va DSF.

3 - TN, : Nudc thai tr qud trinh sdn xuit thude nd trude xir 1y,

4- TNy, : Nudc thai tir qué trinh san xudt thudc nd sau khi xir Iy bing quy trinh sinh
hoc hi¢u khi va ché phim vi sinh vat TSF va DSF.

5- TNy, : Nudc thai tir qud trinh san xuat thudc nd ¢6 ndng do TNT cao trude xir Iy,

6 - TNy : Nude théi tir qud trinh san xudt thuéc nd ¢6 néng do TNT cao sau khi xir 1y
bang quy trinh sinh hoc ki khi va hi¢u khi két hop.

7- GN, : Nudc thai tir qud trinh sdn xuat thudc goi nd trude xir 1y.

8 - GN, : Nudc tai tir qué trinh sdn xudt thudc goi nd sau khi xir 1y bang quy trinh va
ché phdm vi sinh vat ASF. |

9 - ND, : Nudc thai tix qué trinh nhudm den vii khi trude xit Iy,

10 -ND; : Nudc théi tir qud trinh nhuom den vii khi sau xit Iy bing quy trinh sinh hoc
hi€u khi da nghién ciiu .

11 - TL, : NuGc thai nhiém nhién liéu tén Iira long trude xit 1y .

12 - TL, : Nudc thdi nhiém nhién liéu tén lira 1ong duge xit Iy bing quy trinh cong nghé
két hop hod hoc va sinh hoc .



VIEN KHOA HOC VA CONG NGHE VIET NAM % by
VIEN HOA HOC CAC HQP CHAT THIEN NHIEN
PHONG SINH HOC THUC NGHIEM

PHIEU TRA LOI KET QUA

Noi giti mau: Phan vién cong nghé méi va bao vé moi truong
Mau: 04 mau ché phdm vi sinh

Yéu cdu: Xic dinh néng do vi sinh vat { CFU/g ché phdm)
Ngay gtri mau: 20/8/2004

Ngay tra két qua: 15/9/2004

KET QUA :
STT | Ky hiéu madu | Nong do VSV (CFU/g) Ghi chi
1 TSF 2,73x 101 Mau rén, x6p
2 DSF 2,05x 107 ;
3 ASE 9,14x10° -
4 NSF 1,08x101 -

Xac nhan cla co quan Nguoi doc két qua

T I Ma! /@7”/\_




/IEN PHAP Y QB

Khoa Doc chat i o, , .
CONG HOA XA HOI CHU NGHIA VIET NAM

Poc lap - Ty do - Hanh phuc

Ha noi, ngay 77 thang 9 nam 2004

BAO CAO KET QUA PHAN TiCH MAU NUGC TNT
(Pgt 2-nam 2004)
Pé tai nhdnh: "' Xac dinh cdc san phdm trung gian trong qua trinh sinh
phan huy cdc chat thai quoc phong dac ching”.
Thudc dé tai cdp nha nudc: KC.04.10 " Nghién citu cong nghé sinh hoc
xir 1y chét thai qudc phong dac chiing va sy 6 nhiém vi sinh vat doc hai "

1. Két qua phan tich 06 miu nudc thai dang xt 1y TNT béing phuong phép sinh
hoc. Lugng TNT con lai trong mau la:

Tén mau Maiu 1 Mau 2 Mau 3 Mau 4 Maiu 5 Maiu 6

TNT 8,5 73 8,7 Khong 7,5 10,4
(ug/lit) con

I1. K&t qua phan tich khong tim thdy san phdm trung gian trong 6 mau.

CHU NHIEM DE TAL NHANH

Can bo thuc hién

CN.Pding Pitc Khanh



HE THONG XU LY NUGC THAI DANG MODUL

QUY MO PHONG THI NGHIEM, CONG SUAT 30L/NGAY
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MOT SO CHUNG VSV DA PHAN LAP
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HINH DANG CUGNG SINH BAO TUCHUNG M]



HINH THAI KHUAN LAC CHUNG P13

ANH HIEN VI CHUNG P13



ANH HIEN VI CHUNG b5




HINH THAI KHUAN LAC CHUNG D2

HINH THAI KHUAN LAC CHUNG M10



BAO TUCHUNG C



CO QUAN SINH BAO TUCHUNG M,



HINH THAI KHUAN LAC CHUNG T2



NUGC THAIL CHUA TNT TRUGC (A) VA SAU XULY (B)
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)
NUGC THAI CHUA AS SAU XULY
(mau 3 cho hiéu qua xtt 1y t6t nhat
(A: XU 1y thir nghiém nude thai chita AS; B: Nudc thai trude xur ly;
C: Nudc thai sau xur ly )
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