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Lo1 gidi thi¢u

Trung tm Tu vin Chuyén giao Cong nghe Nude sach va Mo ruong
(CTC) thude Ban chi dao Quée gia vé Cung cip nudc sach v V¢ sinh moi
trudng [d mot 16 chie khoa hoe. cong nehé ¢6 chite nang dao tao nang cao
trinh dg cho cdn bo khea hoc vi cong nghé, cin bo quan 1¥ vi cong nhan ki
thudt theo cde chuong trinh ca Ban chi dgo Qudc gia vé Cung cap nude sach
va Ve sinh moi truong. trong Finh vue phong chong ¢ nhiém cong nghiép.

Xin trin trong gidi thicu cudn sdch "Cong ngheé xur 1y rdc thai v chat
thai ran” do Trung tam Tu van Chuyén giao Cong nghé Nude sach v Mo
truong bien soan. Cudn sach gdm mudi chuong:

Chirong /. Qua trinh hinh thanh chat hite co. strtrao doi chat & sinh vat,
hé sinh thai ty nhién

Cineong 2. MOt s qua trinh xdy ra khi x@ 1y rée thai lam phan bon

Chiong 3. Nguyén [y vi mol 86 cong nghé xir ly rde thai lam phin bon
trén the gidi

Cliiomg 4. Xur 1y chat thai ran am phan bén hitu co sinh hoc bing
phucng phidp vi sinl v

Clietong 5. Gi6i thigu mot s6 loai vi sinh vat st dung ¢ Viét Nam
trong xu 1y chit thai do thi

Chuong 6. Gidi thicu ket qua nghién citu cong nghé sir dung EM trong
Hinh vure xur 1y chat thai do thi

Chirong 7. Cong nghé xir 1y chdt thai lam phan bén hitu co theo phuong
phap 0 [En men déng tinh - thoi khi cudng bitc

Chirong 8. Cic thidl bj chuyén dung xur 1y rdc lim phan theo phuong
phap thoi khi cudng biic

Clitonyg 9. Cong nghé ch€ bién phan bén hitu co tir rdc thai sinh hoat
do thi



Chiiong 10). Nhimg phuong phdp tan dung nhiét va tiéu huy chat thai 13
chat déo

Cudn sdch duge dimg 1am 13i lieu tham khdo hdp din va bd ich cho cdc
cdn bo khoa hoc, cian bo glang day va sinh vién chuyén nganh hoi sinh, dac
bi¢t cho cdc cdn bo khoa hoc thude linh vige xir Iy rée  thai va v€ sinh moj
truding,

Trong qud trinh bién soan chic chan khong tranh khoi nhting thiGu sét.
Rat mong nhan duoe su déng 20p y kién cta bun doc. Thu tir xin at vé:

., Trung tam Tu van
Chuyén giao Cong nghé Nudc sach vi Moi trudng (CTC)
1001 Butng Hoang Quéc Viet - Ha Noi

Nha xuat ban Khoa hoc va K# thuat



LOT NOI AU

Moi truting 1 mot trong nhitng ddc trung ¢o bin cba thoi dai. 1a vin dé
mang tinh toan cau. Chinh vi vay. o nhidm moi trutmg 1a thach thic guy git
nhit véi tuong lai phit tricn moi trutmg bén viing cla cong dong. Mot trong
nhimg quan diém co ban ciia Bing va Nha nude ta trong thtn ky phat trién
doi mdi - thoi ki day manh cong nghicp héa. hicn dai hoa 1 gin ting trueding
Kinh 1€ vGi ti¢n bo xa hoi va bao vé méi trudmg. dam bao mot su phat trién én
dinh bén vimg, BE phdt trién moi trudng ciia dit nude bén vimg thi vin dé
quan ¥ chil thai ran viv xte 1§ chat thii rdn do thi 1a het sic ¢iip bach vi no la
ngudn gay o nhi¢ém moi trutmg séng. suy thodi nguon nude va 12 nguyén
nhan gy dich bénh lay tan, déng thai Fam anh hudng t6i nép sOng ngudi dan
o thi. Tlr nhi¢u nam qua. Bang vi Nha nude di 6 nhiéu chuong trinh Quadc
gia Vit cde phong trdo vé bio vé moi truong xanh., sach. dep trong ca nudc
cung vai si phoi hop cong tice cha cde cdp. cde neianh i Trung vong dén dia
phuong. sur ¢6 gang cua toan dan. dac bidt 1a [uc lugng can bo cong nhan vién
cde don vi true GEp 1am cong tic vé sinh moi truong o cac thanh phd, cong
tdc dam bdo vé sinh moi trudng da thu duge nhidu ket qua to In. thanh pho
ngay cang xanh tuoi sach dep hon, diéu d6 thé hién nén van minh cia maot
dit nudc. Xudt phdt 1l nhitmg tinh cap bach vé xir ¥ chat thii ran do thi hi¢n
nay, chiing 161 bién soun cudn sich nay trén co so thong tin da duge cap nhat
tr cde ngudn trong awde va ngodi mude ciing nhu nhitng kel qua nghién ciu
dat duoc trong nhiilng nam vira qua duge cic Hoi dong khoa hoc cap Nha
nudc va cdp thanh phd dinh gid cao, di déng gép déng ké vio khau giai
quyet cong nghé xir 1y chat thai rdn do thi lam phéin hiu co vi sinh phuc vu
cho sy phdt rrién nganh nong nghiép clia dat nude néi chung va cila thinh
phé néi riéng. Hy vong s& gép phin tich cue vao su nghiép bae vé moi trudng
chung cua nhan loal.

.

Cac tac gia



Chuong 1

QlU\TRJNPIHHNH“FHAﬁH{(JJATI{U[HCO
SUTRAO DOI CHAT O SINH VAT,
HE‘JN}ITHAJTT?VHIEN

1.1. QUA TRINH HINH THANH CHAT HUU CO TU NHIEN
Cay xanh v dudng duoc 1 nho ding quang nang d¢ tong hop chat hiiu
€O v6i nhitmg nguycn li¢u khai dau 13 CO, va H.O.
Qud trinh tong hop chat hitu co & cay xanh duoe dicn ra nhu sau:
Nang luong dnh sing

¥ CH.0, +60,

Anh sing
Mt tron

(-

6. CO. + 61,0

X— Nudie + khoang
chat



- CO, va H,0 dudi tac dung cua dnh sing Mat trdi qua 14 cdly ciing nhur
hit nude va khodng chat di dugc hoa tan trong dat thong qua ré cay tao thinh
chat hiru co va O,.

- H,0 (nu6c) [a thie an hang diu cia cay xanh.

- Céc chat khodng 12 loai chét cin thiét cho su phdt trién cay xanh.

- La ciy xanh ¢6 sac (6 dac biet la diép luc nén di sir dung duge ning
lwong Mat trot dé phan huy CO, va H.O va gitt lai C. O. H d¢ tong hop chat
hiru co phiic tap chi yéu 1a gluxit,

Khodng chear dinh dudng cav trong

Nang luong dnh sing
6C0O, + 6H.0O —»  CH.0, + 60,

- Céc nguyén licu ban dau [a CO. va H,0 cay xanh chi téng hop duge
cde gluxit 1a chu yéu.

- Mudn téng hop duge protein va cdce axit nucleic chy trong ¢in phai bo
sung cac npuyén 16 (N) nito dudi dang nitrat va amon

* Phospho dudi dang céc phosphat (P,0,).

* B6 sung kali (K). sit (Fe), lru huynh (S), magic (Mg).

- Ngoat ra cay tréng cdn cdc nguyen 16 vi lugng véi mot lugng rat i1 bo
(B). mangan (Mn), déng (Cu). kém (Zn). molipden (Mo). ¢lo (ClY dudi dung
clont.

Dinlt dirdng nirer
Qud trinh bién dai ure thanh amoniac:
CO (NH.), + 2H,0 — (NH,),CO, — CO, +H,0 + 2NH,
Amoniac dugc oxi hod thanh axit nitro,
AXIt nitro gap cdc bazo trong dat s& thanh cdc nitrit, nitrit & thinh
nitrat (NO',) & dang cay hip thu cﬁroc.



1.2. SUTRAO BOI CHAT & SINH VAT TU DUGNG VA DI DUONG
1.2.1. Sytrao déi chat & sinh vat ty dudng
1.2.1.1. Qu4 trinh quang hop

6 CO, + 6H.,0 + nang lugng anh sang — CH,,0, + 60,

Nho ¢6 nang lugng thi qua trinh téng hop chat hiu co méi dugc hinh
thanh. Qui trinh hinh thanh chudi phén tng nhu sau:

6 CO, + 6H,0 + 674 kcal —> CH,,0, + 60,

Tuy nhién qud trinh thuc hién cla chui phan ing hoac cdn dnh sdng va
nudc hoac can khi CO,.

a) Chuoi phan iing séng (cin 4nh sang va nuge)

Nang lwong dnh sang lam mét sé electron cia diep lyc bi bat ra khoj
quy dao quen thudc dé bir diy mot chudi di chuyén qua mot loat chat
chuyén dich ttr. Sy di chuyén dé s& tao the nang (cling nhur mot vat nang dugc
nang cao sé dat khé nang roi xuéng va sinh cong). Mot phan thé nang duoc
ding dé téng hop cdc phan tir ATP,

Céc electron bi bat ra khoi diép luc mot cach lién tyc dugc ldn luot thay
the’ bing céc electron lay tr nudc di bi &nh sdng (quang phan).
b) Chuoi phan img t6i (cin khi Co,)

D6 1a céc “phéin ling enzym” nhim sir dung nang Iugng do ATP cung
cdp dé téng hop glucoza hoac tinh bot tir CO, 1ay trong khong khi qua mot
chu trinh goi la “chu trinh Calvin”.



MNudge

Quang nang

+

Diép lug

Glucoza

Stroma

Co,

Hinh 1.1. So 46 t6m tit s quang hop trong diép luc qua chuéi

phin dng sang (bén trai) va chudi phén ing t8i bén phai

1.2.1.2. Qud trinh hé hap

Chudi phan ung phitc tap coa ho hap ¢é the t6m tat nhu sau:
-24e
—
CH,,0, + 60,5 6CO, + 6*&0 + 674 kcal
L

+24e -

CoH,0, +60,— 6CO, + 6H,0 + 674 keul

AG = 674 keal/mol

Glucoza



Nhu vy qui trinh ho hdp va qua trinh quang hop 12 hai qu4 trinh ngugce
chiéu nhau. Diém khac nhau nira 13 quang hop thu duge 674 kcal quang nang
con ho hap thi tod ra 674 kcal (trén thuc t€ chi khoang 365 kcal) hod nang
dudi dang ATP dé ding cho cdc hoat dong s6ng khéc. ‘

1.2.2. Sutrao ddi chét & sinh vat di dudng

Sy trao doi chil nay bao gom: sinh vat di dudng toan phan va sinh sat di
dudng hoal sinh. Nhém hoai sinh: vi du‘nhu ndm men chdng phan huy dudng
dé 14y nang lugng cin cho hoat dong s6ng.

Khi ¢6 mét O,, ndm men oxi héa glucoza thanh H,0 va CO,:
CH,.0, + 60, 6CO, + 6H,0 + 674 keal

Khi thicu O,. ndim men gay hién tuong lén'men ruou vi bién glucoza
thanh CO, va rugu etylic:

C,H,,0, = 2CO, + 2C,H.OH + 25 keal

Tom lai. qud trinh [&n men khi khong ¢6 oxi thi nang luong thu ducce
chi bang 25 kcal so vdi qua trinh oxi hoa cdc chat hitu co (c6 mat oxi) la
674 keal.

1.2.3. Hoa sinh téng hop

Sinh va:l ¢ nhém ty dudng va di dudng ngoai chiic nang trao d6i chat
theo chudi quang hop va ho hdp con 6 nhitng phéan ing bién hod tong hop
va cic phdn dng chuyén hod khic.

o Vikhudn chuyén hod cdc hop chdt nito

Bay la nhom dong nhat, gém ba loai chit yéu:

- Cac vi khudn phan gidi chdt min trong dat (xic thue vat, dong vat va
san phim thai cta ching la amoniac).

- Cédc vi khuin nitric hoa nhtr vi khudn nitroromonat, oxi hod NH; thianh
axit nitro dé 18y nang lugng:

2NH, + 30, — 2HNO, + 21,0 +158 keal



AXIL NS gdp cdc bazo trong dat sé cho cde mudi nitrit,
- Cdc vi khuan nitrat hod nhu nitrobacte oxi hod mudi nitrit thanh musi
nitrat hoa tan 13 dang thue vat c6 thé hap thy duoc:
2NaNO, + 0, » 2NaNQ, + 38 kcal
Nh&s hoat dong néi tiép ctia ba vi khuin nay. cdc hap chat nito.phite tap
trong dit da bién doi thanh cic mudi nitrat hoa tan ma 1€ cay c6 thé hap thu
duge dé tao ra cic axit amin. D6 phi cia dat tang mot phan 1a nhés hoat dong
cuia nhém vi khudn nay
» Vikhudn chuyén hod cic hop chdt chita sdt
Vikhuan sat lay nang luong tir phan tng oxi hod sit 11 thanh st [iI.
¢ Vikhuan chuyén hod cic hop chat chiva lun huynh
Vi khuan [uu huynh oxi hod axit sunfuhydric thinh ].uu huynh sau d6
ox1 hod luu huynh thanh axit sunfuric, axit sunfuric tic dung vai cdc bazo
trong dat tao thanh cic mudi sunfat
2H.S+0, 5 2 H.0 + 2S +115 keal
2H,0 + 25430, -» 2H,S0,

1.3. HE SINH THAI TU NHIEN

Qud trinh hinh thanh chat hitu co va su trao do6i chat & sinh vat trong tu
nhién da tao nén hé sinh thai ty nhién,

Chiing ta hay nghién ctu cic h¢ sinh thii va quy luat sir dung chat dinh
dudng nang lugng cia hé sinh théi.

1. Dinh nghia hé sinh thai: Do 13 tong thé cdc tic dong qua lai giira
nudc, khong khi, dat (mai truéng vo sinh) va nhimg co thé song (moi trudng
sinh hoc). N6i chung 1a nhirng co ciu cla hé sinh thdj tdc dong bén trong
gita ching v6i moi trudng the nao dé SU k&t hop clia né t6n tai mot cdch ry
nhién,

2. Vong tudn hoan chu ky eda cdc Yéu 16 dinh duwéng: Trong mot he
sinh thdi (r nhién xdy ra cdc trao déi ¢é chuy ky gitta cic chat hiu co (tiy mot
co' the séng) va cdc chat vo eo do sinh vat song 1dy tr nhiing y&u t6 vo co
bién thinh cdc chat hity co va tw bé sung khi chét hite co bt phan huy. Mot
chi€c 14 thai muc trd lai cho dat cai ma nd da hi dé dam cinh.
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3. Su dung ndng luong: Trong tat ca cdc thuc thé sOng nang luong
dugc tap trung trong nhimg chat hos hoc vi duge sir dung theo nhu cdu cia
co the. Cay c6i st dung ning lrong Mat tréi dé chuyén cacbon dioxit va nude
thanh oxi.

4. Moi lién hé bén trong ciia cdc chét hitu co- Mot hé sinh théi phai ¢
kha nang ton tai trong mot thasi gian dai. Nhu vy, trong mét hé sinh th4i méi
cay, moi dong vat vi mdi vi hitu co ¢ mot vi tri va déng mot vai trd riéng
trong 6 sinh thai”. Nhimg sinh vat séng bj phu thuée [An nhau v méi lien hé
phu thudc lan nhau nay lam cho dong vat muon sinh t6n can phai an thuc vat
va thyc vat ¢6 nhu cdu I6n tir cac chat vi hitu co. diéu nay cho phép cdc yéu
16 dinh dudng duoc luu thong.

Tom lai, con nguti ¢6 nhiem vu tao d0 didu kien mai truomg nude vi
chit khodng cho cdc loai sinh vat dé thuc hien qua trinh chuyén hod nang
luong cla sinh vat, bdo 16n hé sinh thii va bio v¢ moi truomg.



MOT SO QUA TRINH XAY RA KHI XU LY RAC
THAI LAM PHAN BON

2.1. CHATHU ¢cO

Chuong 2

Chat hitu co trong t€ bao vi sinh vat chi y&u cau tao boi cic nguyén t&
C, H. O, N, P. S... Riéng bdn nguyén t6 C, H, O, N di chiém t6i 90 dén 974%
toan bo chit kho coa (€ bao dd 1a cdc nguyén 16 chit chot d€ cau tao nén
protein, axit nucleic, lipit, cachonhydrat. Trong 1€ bao vi khuin cdc hop chit
da phén tr thudng chiém té1 969% khoi lugng kho, cdc chat don phin
chi€m 3.5%, cOn cdc ion vo ¢d chiém 1%.

Bdng 2.1. Thanh phin hod hoc ciia mot s6 té bao vi khuin

(theo F.C. Neidhardt, 1987)

P.hém o Pll'll?;ntgrakmhél:nm Sotgt;le‘;r;tui Sé loai phan tir
i Nute ] i o
Téng sé cac da phan 96 24.609.802 Khoédng 2500
Protein 55 2.350.000 Khodng 1850
Polisaccarit 5 4.300 2@
Lipit 9.1 22.000.000 43
ADN 3,1 2,1 1
ARN 20,5 255.500 Khaang 600
Téng s6 cac dan phan tir 3,5 Khoang 350
| Axit amin va tién thé 0,5 Khoang 100
Budng va tién thé 2 Khoang 50
Nucleotit va tién thé 0,5 Khoang 200
n Cac ion vé ca 1 18
: Téng cbng 100

. - At - b " . st . . A .
Ghi ¢l 1y Khoi legng cva mdt 1€ bao vi khuan E.coli dang sinh wudng manh (3

2.8.10 g.

2y Peptidoglican va glycogen.

3) D6 1 4 logi phospholipit, mdi loai ¢6 nbi¢u nhém khae nhau phu thude vio thinh

phin axit béo.

(4



Frotein cau tao chu yéu boi cic nguyén t6: C (50 — 55%), O (21 - 24%),
NA(I5-18%), H(6.5 - 7.3%), S (0 —0,24), Ngodi ra con ¢6 thé ¢6 mét luong
rit nho cée nguyén 3 khic nhau P, Fe. Zn, Cu, Mn, Ca. ..

Protein dugc tao thanh tir cie axit amin,
Khi hinh thanh protein cde axit néi lién vGi nhau qua lién két peptit
(tién ket cong hod tri). Lién ket nay (-CO-NH-) duge tao thanh cdc phan (ing

/_O

két hop giita nhém a-cachoxyl (- C ) coa mot axit amin niy vdi nhom
e

0

o-amin ("H,N-) cua mot axit amin khae vii loai di mét phan t nude:

’NH3 rNH2
H—C — coon H—Cc— coo-
l

R R

Dang khéng ion hoa cda axit armin Rang ion Iudng cuc cla axit amin

O o}
HN—CcH— 7 . HN—CH— ¢,
N o N©

0
THN— ?H——C—— NH— CH— </
V4 0O

R .
! Lien két peptit

Tuy 56 luong axit amin lién két véi nhau ma ta ¢6 cac dipeptit, tripeptit.
tetrapeptit, pentapeptit.... Phan tir ¢6 tir 15 lién ket peptit trG len ta goi la
polipeptit. Polipeptit nay con dugc goi 1a protein. Mot protein ¢6 thé dugc tao
thanh do vii polipeptit lién két vOi nhau. C5 20 loai axit amin tham gia vio
cdu trédc clia protein. S6 géc axit amin i rat 16n vi thé ¢6 thé tao ra 1gi 20
loai protein khic nhau (hi¢n di biet rd ciu trie ba chiéu cia khoang trén 100
foai protein}. Cic protein nay cd thé duge xép loai theo hinh dang, theo cau
triic hoac theo chie nang.



Axitamin  —————®  Oligopeptit (dipeptit, tripeptit...)

l Olipeptit

Protein

Xép loai theo hinh dang:

¢ Protein hinh soi,

¢  Protein hinh cu.

Xép loai theo cdu triic:

e Protein don gian.

® Protein hinh phiic tap (protein két hop).

- Nucleoprotein (protein + axit nucleic).

- Glicoprotein (protein + cacbonhydrat).

- Lipoprotein (protein + lipit).

- Mucoprotein (protein +mucopolisaccarit).
- Phosphoprotein (protein + axit phosphoric).
- Cromprotein (protein + hop chat ¢6 miu).
- Metaloprotein (protein + kim loai)...
Xép loai theo chirc ndng:

* Protein phi hoat tinh (ki€n tao, du trir,...).

* Protein hoat tinh ( xdc tic. van tai chuyén déng. truyén xung théan
kinh, diéu hoa, bdo vé.. ).

Trong t€ bao vi sinh vat protein, peptit cdn cé ci cic axit amin & frang
thai tr do.

Axit nucleic cdu tao chll y&u bai N (1 — 16%), P (9 - 10%), phan c¢on lai
la C, H, O. Can ¢t vao dudng pentoza trong phin tr ma axit nucleic duge
chia thanh hai loai: ADN (axit deoXiribonucleic, chita deoxiriboza) vi ARN
(axit ribonucleic chua riboza)



ARN — Polinucleotit — Nucleotif

ADN — Polinucleotit -— Nucleotit

Ty e G + C & cdc chi vi sinh vat khac nhav thi khdc nhau, B

Axit phosphoric

s D -Riboza

Nucleotit

Bazo nitg

Adenin (A)
Guanin (G)
Uraxin (U)
Xitozin (C)

Axit phosphoric
D-2-Deoxiriboza

™~ Nucieotit

™~ Bazo nitg

Adenin (A)
Guanin (G)
Timin (T)

Xitozin (C)

ay la mot

cht tiéu quan trong dugc sk dung trong phan loai vi sinh vat trong gial doan

hién nay. Sau day 13 mot 6 vi du:

Vi khuidn Gram am

Chi
Clostridium
Proteus
Vibrio
Acinetobacter
Zimormonas
Nitrosomonas
Escherichia
Nitrosococcus
Salmonella
Enterobacter
Acetobacter

(G +C)mol %
26234
38-42
40 - 50
40 — 47
47 -48
47 - 51
o0 — 51
50 - 51
50 - 53
52 -59
55 -84



Alcaligences 57-70

Aeromonas 57 - 63
Fseudomonas 58-70
Rhvzobium 58 - 66
Agrobaclterium 58 - 63
Nitrobacter 60 — 62
Azotobacter 63 — 66
Chrombacterium B3-72
Clostridium ’ 23-43
Sarcina 28 — 31
Corynebactetium 52 - 68
Propionibacterium 59 - 66
Staphylococeus 30 - 40
Planococcus 48 - 52
Bacilius 33 - 62
Streptococcus 33-42
Arthrobacter 60 -72
Micrococeus . 66 - 75

Cacbonhydrat (¢iu tao boi C, H. O) o vi sinh vat ¢6 thé chia lam ba
nhom:

* Monosaccarit:

- Pentoza: riboza, deoxiriboza. .

- Hexoza: glucoza. fructoza, galactoza

* Oligosaccarit:

- Disaccarit; saccaroza. lactoza, maltoza. ..

- Trisaccarit: rafinoza. ..

* Proligosaccarit:  tinh bot,  glixerin,  dextrin. xenluloza, axit
hialuronic. .,

Lipit trong t&€ bao vi sinh v{it‘ thutng ¢6 hai nhém: lipit dan gtan va lipit
phuc tap: o

* Lipit don gidn (ester cha glixerin va axit béo): chi yéu la
triaxylglixerol, -

* Lipit phrc tap:

- Phospholipit: cha yéu 13 phosphoglixerit. ..

- Glicolipit: galactozy! glixerit. sulfoglucozylxerit. ..



(6 nhiing loal nAm men lugng lipit c6 chita t6i 50 -- 60%. Phospholipit
két hop véi protein tao thanh lipoprotein. Chiing tham gia vao ciu triic cia
mang € bdo chat, mang tinh thé. ..

Vé vitamin thi ¢6 sy khdc nhau rit [6n trong nhu cdu cua vi sinh vat. Cé
nhiing vi sinh vit v dudng chat sinh trudng (auxoautotroph) ching ¢6 thé
tong hop ra cdc vitamin cin thiét. Nhung ciing ¢ nhiéu loai vi sinh vat di
dudng chat sinh trudng (auxoheterotroph). ching ddi hoi phai cung cap cic
loal vitamin khac nhau.

HRdng 2.2, Vai tro caa mot so vitamin trong hoat dong song

cua vi sinh vat

r ) ,
L Vitamin

Dang coenzym

Chirc nang

Tiamin {anevrin, B,}

Tiamin pirophosphat (TPP)

Oxi hod va khir cacboxyl,
cac xetoaxit, chuyén nhém
_aldehit

Riboflavin {lactoflavin,
Bs)

Flaavinmononucleotit {FMN),
flavinadenindenucleotit (FAD)

Chuyén hydro

Axit pantotenic {B,)

Coenzym A

Oxi hoa xetoaxit va tham gia
vao trao déi chat cia axit
béon

Niaxin (axit nicotinic,
nicotinamit, B}

Nicotinadenindinucleotit {(NAD})
~ vaNADP

Khir hydro va chuyén hydro

Pyridoxin (Pirdoxal,
piridoxamin, Bg)

Piridoxalphosphat

Chuy&n amin, kh{r amin,
khir cachboxyl, raxemin hod
axit amin

Biotin (8,, H)

Biotin

Chuyén CO, va nhém
cachoxylic

Axit folic (falaxin, By, M,

Axit tetrahydrofaolic

Chuyén don vi mdt cacbon

paraaminopenzoic, B}

Be..) Chuy&n CQ, cac nhém
) ; . cacboxylic
APAB ({axit Axit tetrahydrofolic Chuyén don vi méat cacbon

Xianoccbalamin
(cobalamin, B..)

Metyixianocobalamit

Chuyén nhém metyl

Axit lipoc

Lipcamit

-

Chuy&n nhém axyl va
nguyén (¢ hydro

Axit ascorbic (vitamin C)

La cafacto trong hydroxyl
hod

Ecgocanxiferol (vitamin
DJ)

Dihydroxicolecanxifenol

Trac ddi canxi va phospho
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2.1. CAC QUA TRINH LEN MEN
2.2.1. Khai niém chung Ién men

Ngudi ta goi qud (rinh phéan giai cacbonhydrat trong diéu kién ky khi 1a
qua trinh 1én men. Lén men la qué trfinh oxi hod khtr co chat ma két qua Ia
mOt phén ¢o chat bi khir con mot phin khdce lai bi oxi hod. Oxi phan tir khong
tham gia vao gud trink oxi hod ndy ma & day s¢ di ¢6 su oxi hod chi i do ¢é
st tach hydro ra kKhoi co chat. Hydro tith ra ¢6 the duge thai ra dudi dang khi
hoac ¢ the lai duce lien k&t ngay véi cde sin phim phan giai cua chinh co
chdt hitu co d6. Nang luong sinh ra trong qué trinh 1én men s& cung cép mot
phin cho cic phin img kha, phin con lai duge tich lu§ trong cdc lién két cao
nang. O day ro rang nang luong sinh ra trong cde qud tinh 1én men khong
thé nhiéu nhu trong cdc qua trinh ho hap higu khi, Trong qua trinh [én men
NAD.H sinh ra khi dudng phan (chu trinh EMP) s& khong duge chuyén thanh
oxi phan 1r thong qua chudi, chuyén electron néi téi & phén trén. Viéce tdi tao
NAD'" dugc thyc hién nho tic dung v6i axit piruvic hoic cic hop chat sinh ra
tr piruvic.

Trong 1& bao cua cde vi sinh vat ky khi bit bude, nguvi ta khong thay su
¢O mat cva nhiéu loai men ho hip (xitocrom a, b, ¢ xitocromoxidaza,
peroxidaza, catalaza...).

Bang 2.3. Sy khic nhau vé sir ton tai ctia cic men ho hap trong

maot 56 loai vi khuan

= — Xitocrom — Xitocrom - .
Vi khudn a b c oxidaza | GrOXidaza | Catalaza
Mycobacteriurm + + + + + +
tubercolosis

Baciflus subtilis + + + + + +
Bacillus anthracis + + + + + +
Bacillus mensentericus + + + + + +
Bacilius mycoides - % - - + -
Escherichia coli - + - - + +
. Salmonefla paratyphi + + - - + +

i Protues vulgaris + + - - + + i
i__Sh:'geHa dysenterac + + - - + +
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Clostridium perfrigens

Clostridium tetani

Clostridium sporogenes - - - Chua Chua
nghién nghién
cly cly

Clostridium botulinum - - .

Clostridium hystolyticum - - -

Bdng 2.4. Sin pham cita mét s6 qua trinh [én

men thong thuong

San phdm ' ) Loai [én men

Tén ! Gong thic 2 3] als s

Khi cacbonic . CQ, + + + + + .
Hydro M, I B O
Axit formic HCOOH A N
Axit axetic CH, - COOH e
Axit lactic CH, — CHOH ~ COOH N
Axit propiponic CH; — CH, - COOH - + _ - .
Axit butiric CH, - CH,- CH,- COOH - - - -
Axit sucxinic HOOC — CH, — CHZ__ R i

COOH
Rugu etylic CH, - CH, - OH N N N
Rugu izobutilic CH, — CHOH - CH, A N
Rudu butilic CH, — GH, — CH, ~ CH, — - . S
OH

I Axeton CH,CO - CH, B

Axetyl metyl CH,CO — CHOH - CH, - - + + +
cachinol
Butilen glicol CH, — CHOH — CHOH — N
_ CHOH - CH,

G.Iixerin CH,0H - CH,OH - CH,OH + - + - -

Gl chii: 1 - lactic: 2 -

~ butilic va butiric,

etilic: 3o— propionic: 4 - butilen; 5 - axeton - ctilic; 6 - axeton




Axit lactic

Vi khudn propanic

g

Axit oxaloaxetic

(H)

Axit suxinic

Axit propicnic

Vi khuan iactic

Glucoza

Nhém i khuan

Axit piruvic :

Puong bét

NAam men
Axetaldehit > Etanol
{H}
Co, ;

Nhom Clotriditm

v
[ .
Axetyl CoA + HCOOH Axetyl CoA + H co,
g /
ATP
I r Axeloaxetyl
Axeti Etanol H ca, CoA Ax.l.t
co,
CO |} Axetoin Axit butiiic Axeton
(“’ ()
t !

Butadiol Butanol zopropanol

Hinh 2.1. Co ché chung ciia mét s8 qua trinh Fén men quan trong




Khdc v6i ho hip hi¢u khi, san phdm cudi ciing cha cac qué trinh lén
men ngoai CO,, con ¢é ca nhing hop chit cacbon chua duge oxi hoa hoan
toan (nhu rugu, axit hitu co. xeton, aldehit). Vigc chuyén hod tir giai doan
axit piruvic tro di & cde vi sinh vat khic nhau thi khic nhau. tuy thudc vao
timg Joai ten men vi céc san pham tich fuy trong timg loai lén men dé 2ol
qud trinh [&n men Ay. Vi dy khi tich tuy axit axetic 12 chi yeu thi goi la qua
trinh 1én men lactic.

R& rang bén canh viée 1am dit cdc mach cacbon., trong mot 83 cée qua
trinh [én men con ¢6 su tdng hop, e 1a qud trinh Lun dai them chudi cachon,
Chang han nhu vi khudn Clostridinm buttvricum 6 thé tyo thanh axit butiric
(chta 4 C) tir cde hop chit 3 C (glyxerin va axit axetic).

Vé cdc kiu 1én men. ¢o ché phan ng va cde nhém vi sinh vat chu yéu
gay ra cdc qud trinh [&n men nay ¢6 thé trinh bay tém tét trong bang 2.5.

Bang 2.5. Ciic Kiéu lén men chu véu

Kiéu 1én men Co ché phan tng Vi sinh vat
Lén men etilic . Hexoza — Etanol+ CO, .| Nam men Zymomonat
Lén men homolactic Hexozas —*  Axit lactic Streptococies
L.&n men lactic déng hinh Mot 86 Lactobacilius
Lén men heterolactic Hexoza ~—* Axit lactic Leucconostoc
Lén men lactic di hinh Etanol Mot s6 Lactobaciftus
CGC,
Lén men propionic Lactat —* Propiona’ FPropionibacterium
Axetat Clostridium propiacium
CO,
Lén men hén hap axit Hexoza —* Etano! Vi kbudn dudng ruét:
2.3 — Butandiol Escherichia
Suxinat Salmonella
Lactat Shigelia
Axetat Shigelia
Format Kiebsialla
~ H,+ CO, Enterobacter
Lén men butiric Hexcza —* Butinat Clostridium butyricum
Axetal
L H,+ CO, _
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Lén men butanol

Hexoza ———s» Butano!
Axetat
Axeton
Etanol

H,* CO,

L&n men caproic

Etanol+ axetat + CO,—

Caproat + butinat + H,

Clostridium butyricum

Clostridium khuyvers

Clostridium accticum

Lén men homoaxetic

Axetat +H*

4H, + 2C0, —* Axetat Acctobacteriurn
Len men axetic déng hinh
Lén men metanogenic (I&n | Axetat ——» CH, +CO, Methanothrix
men sinh metan)
Lén men axetilen 2C,H, + 3H,0 —* FEtanol + Methanosarcing. ..

Pelobacter acetylenicus

Lén men glixeroi

4Gli>(er0|+2HCO3 I
7Axetat + 5H* + 4H,0

Axetobacterium spp

Lén men resoxinol

2(CgH,OH),+6H,0 —
4Axetat + butinat + 5 H*

Clostridium spp

Lén men xinamat

2CH,0,,+2H,0 —* 3axetat
+ 7butinat

Pelobacter massiliensis
(Pefobacter acidigaliici)

Lén men putrexin

10C,H,,N+26H,0 —»
BAxetat + Tbutinat + 10NH, +
16H, + 13H*

Mét s& vi khudn Gram
duong ky khi chua dinh
tén

Lén men xitrat

Xitrat + 2H,0 = Format +
2Axetat + HCO, + H*

Bacteroides sp

L&n men gloxilat

4Glioxilat + 3H" + 3H,0—»
6CO,+ 5H, + gliconat

Mot 56 vi khudn Gram am
chua dinh tén

Lén men gioxilat

Sudxinat + H,0 —

Propionigenium
Oxalat + H*
Lén men suxinat Format+ CO, —» Oxalobacte formigenes

Lén men oxalat

Malonat + H,0 —»

Manonomonat rubra

Lén men maionat

Axetat + HCO;, —»

Sporummusa malonica
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Qua bang (rén ta thdy npudi ta thudng [dy sin phim lén men chi véu de
20 1én cde qud trinh én men thong thuong, Vi mot s6 qua trinh [én men
khong thong thuong ngudi ta lai 18y co chal chu yéu dé 2ol tén qud trinh Ién
men. Trong qué trinh x{&r Iy rdc lam phan cin nghién ciu qua trinh lén men:
metan. xenluloza.

2.2.2. Lén men metan .

Vi khuan sinh metan ciing 14 nhimg loai vi khudn ky khi bir huéc.
Ching chuyén hod ruou vi axit hitu ¢o thanh CH,. CO. va ¢é the ¢dn sinh ra
mot $O axit hiru ¢ durge oxi hod tri¢t dé. Metan ¢6 thé duge sinh ra do qua
trinh khir CO, duét tic dung Methanobacterivm M.O 1. bay la chang vi
khuan sinh metan ctia mot gione hon hop (trong thot gian dai ngudi ta cho
rang day [a mot loai rieng biet Methanobacterium omelianskii, Qua trinh Ién
men nay it don gidn, chat cho hydro & day it hydro phan t:

CO, + 4H, - CH, + 2H,O

Vi khuan ndy rat gidng véi lodi vi khuian Methanobacterinm
Jornucicum. Ching déu la cdc vi khudn ky khi ¢6 kha ning oxi héa hydro
phan 1, chi khic nhau & chd, mot loai ¢6 kha niang oxi hod axit formic, mot
loai khong ¢6 kha nang d6. Mot loai vi khuan khaic 1 Methanobeacterum
barkeri ¢6 kha nang chuyén hod CO thimh CH,. San pham trung gian cla qud
trinh chuyén hod nay 12 CO, vi H,:

4CO +4H, -»4C0. + H,
CO, + 4H, —» CH, + 2H.0
CO+4H,— CH, + 2H,0

Vi khuéin sinh metan duoc ching minh la loai vi sinh vyt ¢6 kha nang

sinh tong hop manh vitamin By.. So d6 gia thuyét vé su hinh thanh CH, tir

CO, hoac axetat & vi khuan sinh men metan ¢6 the duge trinh bay nhu sau:



CO, + 2('H) -—

Formiat dehidrogennaza

HCOOH (dang lén két)

ATPATHE
HCO - ATHE
2(H)
| ATHE
Xerin - CH, - ATHF + glixerin
2(H)
CH, AT
CH,OH CoB,. - enzym

CH;- CoA

CH, - CoB,. - enzym
/ 2H)
CH.- COOH

ATP

CH; - CoBy, - enzym

9] diy, nguon cachon dé tao thanh CH, ¢6 thé [a CO,. formiat, metanol
nhom mety] cia axetat, nguyen wr B-cachon cua xerin va meticohalamin.
Qua trinh formiat Xay ra véi su tham gta cta ATHF. Cacbon sau khi khir
thanh nhém mety| s¢ duge chuyén 16i B, - coenzym viy sau dé vei sur tham eid
cua ATF s tiep tue duge khe thanh nmetan.

Tuy nhién, theo nhimg tai li¢u gin diy thi nhidu digm rong so do niy
con chua duoe lam sdng o, Vi du. trong dich nuoi cay thuan khict ngudi ta
khong thay <o su tham gl el axit (etrahydrofolic va cocnzym -- B, Mit
Khac lal ¢6 the tim thily mot coenzyvm khic, coenzym M, hoat dong nhu mot
chit mang nhom metyi. Cocnzym niy ¢6 ciu tric HS CH, - SO,. trong dé
nhom sunlidryl chinh 13 noi £an nhaém metyl (theo Fritehe, 1078).

Tuy lodi vi Kuan ma co chat (chit cho hydro) caa qui trinh 1¢n men
Khong giong nhau.
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Bdng 2.6. Co chat 1én men metan & mot 56 loai vi khuan khac nhau

{_oai vi khudn Co chat Ngudn cacbon
. clia CH,
Methanobacterium H, co,
Methanosacina barkeri H,. CO. metanol, axetat | COo,, CO “
Methanobacterium formicicum H.. CO, formiat | CO,
| Methanococcys vannieli — H. formiat i Co, |
Methanobaclterium runinatum . H. formiat ; CO, _|
Methanobacterium suboxidans Butyrat, valerat. caproat | _ co, ]
| Methanobacterium sohngeni | Axetat butyrat l Nhem - CH, ‘
Methanobacterium methanica ' Axetat, metanol. butyrat ! Nhém - CH,
Methanobacterium mazef | Axetat, buryrat : Nhém - CH, |

2.2.3. Lén men xenluloza

Xenluloza B mot trong nhimg thanh phin ¢hu véu cua to chie thue vat,
nhat la trong than vi rong r¢ thi thanh phan hitu ¢g chi¢m U [¢ cao nhat bao
Qi0 cling 14 xenluloza. Ham luong xenluloza trong thue val thudng thay doi
trong khoang 50-80% (tinh theo Kot Tuong khod, trong sai bong hiun luong
niy thuding vuot qua 90% . CA ngudi da tinh thiy ring ong luong xenluloza
€ tang lén ral nhanh va chang bao lau il ca CO, wong kKhong khi s& bi
chuyén hod hét thanh xentuloza, su song s¢ khong ton tai duge nita!

Xenluloza lai 1 hop ¢hat rdt bén ving. D6 10 loal polisacearit cao phén
. Clitmg ¢iu tao bai rat nhica gde 3 - glucoza, 1ién két vai nhan nha day noi
B-1.4 — glucozit {(Xem trang 28).

Mé6i phan 1w xenluloza thuomg <6 chia tr 1400 dén 10,000 goc
glucoza. Khéi lugng phan tr xenluloza thay doi khic nhau phy thude vivo (g
timg loai thuc vat va wy phuong phdp xic dinh (khi xdc dinh bang phuong
phdp siéu Ii tAm ngudi ta nhan thay khoi luong phan t cua xenluloza & bong
la 150.000 — 500.000 con & gai ta 1.840.000). Trong tr nhién ¢é nhiéu loai vi
sinh vdt ¢é kha nang sinh raocde men lam xde tdc qud tinh phan eidl
xenluloza. Ching ¢é y nghia rit 1dn d6i véi vice thue hién vong tudn hoan
cacbon trong ty nhién. gép phan rat quan trong v viée nang cao do phi
nhidu coa dat cang nhu vao v‘ilc"_:c titu hod thic an & cic loai dong vit nhat {ai,
Trong diéu ki¢n thodng khi xenluloza cé thé bi phan gidi dudi tic dung cua
nhiéu nhém vi sinh vat hicu khi (vi khudn, niém vi khuan, xa khuan, niém
moc, ndm mi...).



©,

2 Axetyf CoA C02

*O2HE o+ 2Hy o+ co,

o cosn( 4) : Lﬁ

Formiat @

2 Axetyl - P I‘
’ * Axetat
Formy! — FH, o) ~ o
® s
I W] & H,0
Metilen — FH,
2 Axetyl-pP
Axet
Metilen — FH,
Axeatat

COAS

2H} E{Co}
i N ™
Meti[—-FHa_

E{ColC \

Axetyl-Co



Cdc loai vi sinh vat hicu khi ¢é kha nang phan gidi xenluloza manh mé
thudng budc vé cic chi sau day:  Achromobacter, Psendomnas,
Cellulomonas, Vibriu, Cellvibrio. Buacillus (Vi kbudn), Cytophaga,
Angiococcus,  Polvangium,  Sporocytiphaga,  Sorangivm,  Arcchangiom,
Promyxobucterium... (Nieém vi khuan). Miciriomonospora. Proactinomyees,
Actinomyces, Streptomyees. Streprosporangium,,. (Xa khuan)., Fusarium,
Chuetomivm. Aspergitlus. Penicillum, Alternaria, Bhizopus, Trichoderma,
Rhizoctonia, Botrstis. Trichotheciwn Verticitlivm, Myrothecinm (Vi ndm) v
Meralinss. Fomes (Nam ma). Nhimg loai dang duoc chit v nhidu nhdt hi¢n
nay la Cellilomonays finu. Trichoderma viride, Pencicilium  varable,
Chaetomivm globosum, Myrothecinn, Verrucaria, Rhizoctonia solani, Asp
nichilans.  Boirytis  cinerea,  Micromonospora  chalcca,  Streptomyvees
cellidosac... Nhiéu nghién ciu gin day cho bict cic vi sinh vat hi¢u khi nay it
nhat cling lam sinh ra hai loai enzym phan gidi xenluloza thicn nhién va bién
chiing thanh cic chudi xenluloza mach thang. Sau dé dudi tic dung cia
enzym C, s€ bi phan huy thanh duong xenluloza (gdm hai phan t&r glucoza).
Loai dutng nay ¢é thé tan trong nudc v dudi tic dung ctia B - glucozidaza
{hay xenluloza) rat d¢ dang chuyén hod thinh elucoza.

Ngoai cdc vi sinh vat hi¢u khi con ¢6 mot s6 vi sinh vt ky khi ¢é kha
nang tham gia tich cuc vao qud trinh phan gidi xenluloza, Ngudi ta goi qui
trinh phén giai xenluloza Ky khi 1a qud trinh [én men xenluloza.

Clthermocellum 1a toai vi Khuan duge nghién ctiu rit nhiéu bdi nhi
khoa hoe Nga — A A.lmsenhietxki. Ching duge thanh lap lan diu 1ir phan
ngya. lic con non ¢6 hinh que ngan, khi trudng thanh ¢6 hinh uén cong véi
kich thudc khd dai, bao tif sinh ra 6 mét dau ciia 1€ bao. Lodi vi khudn nay ¢6
thé phdt trién duge wrén cdc moi trudng dng hop don gian chia ngudn
cacbon va xenluloza, nguén nito 1a mudi NH*,. Ching khong stt dung duwoc
glucoza va nhiéu loai dudng khic, chiing phdt trién va [&n men manh mé 6
nhiét do 60-65"C. gidi han nhiét do cao nhit thudng [a 70°C con & 40-50"C
ngudi ta nhan thiy ching bt ddu kém phat trién. San pham cua qua trinh 1én
men xenluloza & vi khudn nay la etamol, axit axetic, axit formic, axit lactic.
H,, CO,. Cé 1€ men xenlozer chi gitip ching chuyén hod xenluloza thinh
xenlobioza. Viéc lén men xenlobioza duge thue hién nhd su xic tdc cia
nhi¢u loai men khic.



Vi khuan wa dm CL omelianski dugc nha khoa hoc Nga V.L.
Omelianxki phan [ap [in ddu tien nam 1902. D6 1 loai vi khudn ¢6 hinh que,
kich thude (.5 - 3 x 4 - 8 um. ¢6 kha niang di dong. Bio tr duoe hinh thanh &
mot dau do dé 1am cho vi khudn trd nén cé hinh ddng gionge cdi dij réng.
Loyi vi Khuan nawy phit tridn vii 1én men manh me nhat & nhict do 30-40°C.

Sin pham cta qud tinh lén men nay 12 etanol, axit axctic. axit lactic, axit
formic. H. vi CO,.

Con mot nhém vi sinh vat dac hi¢t nita ¢é khi nang phin gidi xenluloza
Mot cich manh me trong didu kien ky khi du la nhém cic vi sinh vilt sdng
trong da o trau bo va cdc dong vit nha lar khdc. Trav bo s& khong thé nao
ti¢u hod duge ¢6 rom ra néu Khong ¢6 su cong sinh vii mot khu hé¢ dong duic
cie visinh vae bén trong da ¢o cia ching. Nhi¢u nghién ctiu cho bict lrong
moi mililit cdc chat ldy duoe tr da ¢ bo nguoi ta nhan thay thuomg 6.
Khoang 107 10" & baw vi khudn. Sinh khéi vi khuin chicm dén 5-10% so
vor luong Kho cia toan bo cde chit chia trong da co trav bd. Neodi vi khuian
ra trong moi mililit ¢de chat ldy 1tr da ¢o con thay ¢6 khoang var tricu co thé

dong vit nguyén sinh (ciing chi€m i 6-10% khai luong kh).

Ve khu hé vi Khudn cua da ¢6 dong vat nhaj lai ¢ thé k€ dén rat nhicdu
loai. nhamg trong s6 nay nhimg lodi ¢ kha nang phin gidi xenluloza manh
me nhat & Ruminococons Havefecicns, Ruminococeuy albus. Ruminococenys
parvant, Bacreroides succinogenes, Buiyrivibrio fibrisotvens, Clostridium
ceflobioparum, Cillobacterium cellulosolvens. .. Con vé cic loai dong vit
nguyen sinh song trong da cd mi ¢6 it nhidu kha niing dong hod xenluloza thi
¢ thé ké dénh mot 6 loai trong cdc chi Opluvoscolex, Dasviricha...

Cac cau khuan séng trong da co duge nghién cdu nhidu nhat 12 thudce vé
hai lodi: Ruminococens flay cfuciens va Runtinococcus albus. R Jlavefaciens
fa loai cau khuan Gram duong. thusng xép thinh hinh chudi, c6 kha nang
sinh sac 16 vaing. San phiam cudi cung khi [én men xenluloza v xenlobioza i
axit lactic, axit formic v ctanol. R. albus khi len men xenluloza va
xenlobioza L axit axetic. etanol, axit formic. H,, CO,. Ngoai xenluloza va
xenlobioza, mot s6 loxi Tuminococcus con ¢6 thé dong hod ci xilan
hemixeniuloza, lactoza, manoza. fructoza va gucoza, Ruminococens ¢ kha
ning dong hod nito cla cic musi amon. Chiing s& phdt trién ot hon néu méi
(ruomg ¢6 chita axit axetic v axit izovaleric, V@ vitamin ching thuge loai
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L biofin, axi paraamimobenzoic va axit izovaleric, Vé vitamin ching thuoc
loai cidn  biotin, axi paraaminobenzoic vd  vitamin B,. Bacteroides
succinogenes 1a loai truc khuin Gram am. ky khi bat buac. khéng sinh biw
. Negudn ning luong 16t nhit doi véi chiing [a xenluloza va glucoza, Chiing
con 6 khi nang déng hod ci tinh bot, xenluloza, pectin vi mot so duding
khdc. San phim cuei cung cla qud trinh 1én men xenluloza I axit sucxinic
va mot lugng nhé axit axetic, axif formic. B¢ phidt ricn (ot ching doi hoj
phai ¢6 muéi amon vi mot luong nho xistein, Ching con cin ¢a mot it biotin
v axit paraaminobenzoic. D& nuoi ¢ty loat vi khuin nay. ngudi ta thudng
diung méi trudng chia dich da ¢6, xenluiozy, mot S6 mudi vo co va
bicacbonal. Butyrivibrio fibrisolvens 1 loai truc khuin uon cong Gram am,
khong sinh bao ., Ngodi xenluloza ching ¢on ¢6 kha ning dong hod ¢a tinh
bot.  hemixenluloza,  xilan, glucoza,  ealuctoza,  arabinoza viL  nhicu
cachonhydrat khic. Dé sinh truong 161, loai vi khoian nay doi hoi phii duoc
cung ¢ap mot 86 axit amin (nhu histidin, loxin, tzoloxin. metionin, lizin va
Xistein)... thidu cde chat nay chiing s¢ phdt rién cham. Chiing c¢dn cin duoe
cung cip mot s6 chil nhur biotin, axit folic va vitamin B.. Loai vi khuan nay
phén bo khd réng rai trong ar nhicn, ngoii su cé mat trong da cé. ngudi 1a
con thay ching ¢6 mat ca trong phan tho hoic phan ngtra.

Cillobucterinnt cellilosoltveny cing {4 nhitng truc khuan Ky khi, khong
sinh bao ur. Chiing thuoe logi Gram duong, ¢6 kha ning di dong. Ngoai kha
nang dong hod xenluloza, [odi vi khuan nay con ¢6 thé dong hod ca glucoza,
xenloloza, maltoza, fructoza. inulin vi xalixin. San pham chu y&u sinh ra bén
mot trudng chida xenluloza 1 axit lactic.

Ve true khudn ky khi sinh bio 1ir ¢ kba ning phin gidi xenluloza trong
da co can phdi k& dén loai Clostridinm cellobiopurum. Loai vi khuin niy
duge phin Iap tir nam 1944 (Hungate, 1944). Ching thudc loai vi khuin
Gram am, co kha nang len men xenluloza va mot 56 hop chat cachonhydrat
khdc. San pham cuaa qud trinh lén men nay la axit axetic. axit formic, axit
factic. clanol, H,. v CO,. Gin ddy ngudi ta con phin 1ap duge tir da co hai
toai Closiridinm khice (C1. locheudii va Cl Aongispirem). Khi len men
xenluloza, xenlobioza vi mot s6 dudng khic cde vi khugn nay s& lam sinh ra

khd nhi¢u chat nhay.
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2.3. SU PHAN GIAI PROTEIN (QUA TRINH THO! RUA)

Khdc véi [én men. co chat cla qud trinh thdi rita 1a protein. Protein |3
mot trong nhitng thanh phan quan trong cua xdc dong vat, thuc val va vi sinh
vat. Protein thudmg chiia khoang 15.0-17.6% nito (1inh theo chit khé). Néu
nhur 16ng lugng cacbon trong ca thé cic sinh vit sOng rén mat dat 13 vao
khodang 700 ti 1dn thi t6ng hrong nito (t ra cing 11 10-25 11 tédn. Trong 16p dat
sau 30em bao quanh Tral dat ngudi ta con thay thudng xuyén c6 khodng 3-
7.5 4 1@ nito ma phin 1én 14 dn tai trong cdc hop chat hitu cg chira nito. Su
phin gidi cde hop chit hie co chia nitg ¢ y nghia rat 16n doi véi nong
nghitp va doi vai vong tudn hoan vat chat trong ty nhién. Nguti ta con goi
qua trinh phan gidi nay 1a qua trinh amon hog.

Muén phan giai protein, ciing gidng nhu d6i véi cdc hop chit cao phan
wr khdc, ddu tién vi sinh vat phai 1ict ra cdc enzym phan giai protein ngoai
bao va lam chuyén hod protein thinh cic hep chat ¢é phan tir nho hon (cic
polipeplit v cdc oligopeptit). Chc chat nay hodc G¢p tuc duge phan huy
thanh axit amin nhd cic peptidaza ngoal bao, hode dude xam nhap ngay vao
(¢ bdo vi sinh vat sau dé mdéi chuyén hod thanh axit amin. Mot phan cdc axit
amin nay duge vi sinh vat su dung trong qua trinh 16ng hop protein cua
ching. mot phin khdc duwge ticp tuc phin gidi theo nhiing con dudng khdc
nhau dé sinh NH,, CO. vi nhiéu sin pham trung ian khic.

Nhimg vi sinh vat khong ¢6 kha nang sinh ra céc enzym phan gidi
protein ngoai bao 1o rang i khong c6 kha ning dong hod duge cdc loai
protein thién nhién. Chiing chi 6 thé sir dung duge cdc sin pham thuy phan
cua protein (polipeptit, oligopeptit, axit amin).

Enzym phan gidi

Polipeptit Peptidaza -
Protein ‘ i Protein ngoai bao > Oligopeptit —_— Axit amin

‘ : CAC AXIT AMIN NOI BAO

2 T v

Khi amin va phan Khir amin Chuyén amin va cacbon True tiép sir dung trong gué
gidi mach cacbon trinh sinh tdng hop protein




~Rat nhiéu loai vi sinh vat khdc nhau tham gia vao qud trinh amon hoé
trong ty nhién. Pang chi ¥y 1a cac loai sau day:
Vi khudn: Bacillus mycodes, B. meentericus, B. subtilis, B. cereus,
B. megaterium, B. histoliticus, Prowcus vulgaris, Chromobacterium
prodigiosum, Pseudomonas fluoreseens, P.aeruginosa, P.pun'eﬁ'cans, E.coli,
Cl. sporogenes, Cl. welchii.

Xa khuin vd nim: Swreptpmyces griseus. S. rimosus, S. fradiac,
Aspergillus oryzac, A. flavus, A, terricola. A.niger, A, saitoi, A. awamori, A.
alliacens,  Penicilliunt  camembertt,

Ceplialothecivm  spp...Thizopus

spp.. Mucor spp. Gliocladium roscum..

Trong co thé vi sinh vat, cdc axit amin thudng duge chuyén hod nho qua
trinh khir amin v qua trinh khir cacboxyl hoiic dong thoi vita khir amin vira
khir cachoxyl. C6 thé thdy 1o cd ché€ cla cdc qui trinh khu ndy qua bang
duoi. _

Cac enzym xic tdc qud trinh khir amin oxi hod thudng la dac hi¢u doi
v6i cdc déng phan L hodac D cla axit amin. Mot s6 cdc men nay (céc oxidaza
hi¢u khi) 4 cdc flavoprotetn va khi dé oxi phan tir déng vai tro chét nhan
hidro. Mét s6 céc enzym khdc (oxidaza ky khi vh dehydrogenza) thuc hién
qué trinh van chuyén electron va lam sinh ra céc lién két phospho gidu ning
lugng nhd gud trinh phosphoryl oxi hod.

Ciing ¢6 trudng hop qud trinh khir amin xdy ra trude hét bang su khur
nude. chiang han nhu trudng hgp doi véi xerin.

CH,0H feH, ) (o, ) CH,
| -H,0 “ l + H,0 I
H-C-NH, ——®[C-NH, C=NH ——» C=0+NH,
COOH COOH COOH COOH
Xerin . -~ - - Axit piruvic
"
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Bang 2.7. Cic kiéu phan gii axit amin

. San pham phan gidi axit amin
B&c tinh ¢ha phan ung
_ Khong khir cacboxyl Co khir cachoxyl
Khéng khir amin R-CH(NH,)-COOH _ R-CH,(NH,)-CO,
C6 kh(f amin _
1. Truc tiép R=CH-COQH + NH,
2. Thuy phén * H,0 HR-CO-COOH + NH, | + H,0 5R-CH, + CO,+ NH, !
L & WY L
3. Oxi hoa hiu khi 172-R- COOH + NH, + 0, R-COOH + CO2 +
NH,
4. Oxi hoa ky khi * M0 R-CO-COOH + NH, + | + 2H,0 5R-COOH + NH, + ‘
2H 4H |
. _ _ |
5. Khir *+2H-»R-CH,-COOH + NH, +*2H—R-CH,-CO,+NH, ‘

nhd phan dng oxi hod true tiép nhr oxi phin i, chang han nhu sir phan giai
triptophan cho ta catechin, khi vong ciy chat nay bi it din bang cdch oxi
hod s& sinh ra axit xis, xis - muconic:

CH Xuxinat
OH // \
HC

Khi phin giai cdc axit amin thom viec cit dat vong thom duge thie hien

Oy COOR —»
Triptophan —p > '
axetat
HC COQH
\ CH
Catechin Axit xis, xis-muconic

Phan itng néi trén vi nhiéu phan tng khdc duge thyc hign nho oxi-
genaza [ enzym lién két véi co chat hodc bang ¢4 hai nguyén tir oxi hoac chi
bang 1 nguyén (& oxi. con nguyén tir kia sé bi khir thanh nude.

Trong qud trinh khir amin truc HEp ta thiy c6 su tao thanh lien ket doi.
Chang han nhu s tao thanh axir fumaric tir axit asparaginic:

' HOOCCH,CH(NH,)COOH - HOOC.CH=CH.COOH + NH,
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Trong qud trinh khir amin truc tiép ta thdy c6 sur lien két véi cdc ion H

vt OH” cla nugc. Chang han nhut sy tao thanh axit lactic tir alanig:
CH,CH(NH,)COOH + HOH — CH,CHOHCOOH + NH,

Khi khit amin bing cich oxi hod, NH, bi tich ra va s& duge thay the
bang nguyén tir oxi, vi vay tao thanh nhitng xeto axit. Kiéu khir amin nay rat
hay gdp. Khir amin oxi hod ¢6 thé xay ra nho oxi phan tr (ching han nhur su
fao thanh axit a - xetoglutaric tir axit glutamic) hoac ciing ¢6 (hé xay ra nhey

Oxi clia nude (ching han nhu sy tao thanh axit oxalaxetic tir axit asparaginic):

HOOCCH,CH, (NH, JCOOH + %03 — HOOCCH,CH,COCOOH + NH,

Axit glutamic o- Xetoglutaric
HOOCCH,CH,(NH,)COOH + HOH —» COOCCH,COCOOH + NH, + 2H
AXIT asparaginic Axit oxalaxetic

Trong qud trinh khir amin mang tinh chat khit c6 su thay theé NH, bang
hai nguyén tir hydro vi lam cdc axit bio hod. Chéng han nhu viéc tao thanh
axit axctic tir glixerin, axit suxinic tir ax asparaginic:

2CH,NH,COOH +4H — 2CH,COOH + 2NH;

Glixerin AXIt axetic

HOOCCH,(NH,)COOH + 2H — HOOCCH,CH,COOH + NH,

AXit asparaginic Axit xuxinic

Nhiéu san phdm sinh ra trong cac qud trinh phan gidi axit amin (ruou,
axit hifu co...) s& duoc 161 cudn vio cdc qud trink phan giai sinh nang lugng
theo cdc co ché trinh by & phén dau clia chuong nay.

Mot 6 vi sinh vat cé mét o ché sinh nang lugng dac biét dua vio qud
trinh phan giai axit amin. Chéng han nhu qud trinh phan gidi arginin thanh
onitin. Tham gia vio qud trinh nay it ra la c6 ba loai enzym khic nhau. Diu
tien men arginindezimnaza |am Xuc tac viéc chuyén hos arginin thanh
xitrunin, sau dé xitrunin s& ti€p tuc duoc chuyén hod thanh onitin kém theo
vGi viéc hinh thanh ATP:

Xitrunin + P, + ADP < Onitin +CO, +NH, + ATP
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Do khir cacboxit ma axit amin duoc chuyén hod thanh amin. Chéng han
nhu su tao thanh histamin tir histidin, tiramin tir tirozin, armatin tir arginin,
putrexin tir ornitin, cadaverin tir lizin.

CH, - CH - COCH

NH,
CH; - CH,
-CO;, '
NH P
. NH,
Histidin
NH
Hixtanim
OH
- CG,
NH,
CH; - CH - COOH CH, — CH, - NH,
Tirozin Tiramin

HN=C(NH,)NHCH,CH,CH,CH(NH,)COOH—N=C(NH,)CH,CH,CH,NH,

- + CO,
Arginin . Armatin
H,NCH, CH, CH, CH(NH 2JCOOH — H,NCH,CH »CH,CHNH, + CO,
Ornitin ' - Putrexin
H,NCH,CH,CH,CH,(NH, )COOH - H,NCH,CH,CH,CH,NH, + CO,
Lizin Cadaverin

Nhiéu loai amin do vi khu#n sén sinh ra trong co thé ngudi vh dong vat
¢0 tinh doc Chang han tir [du ngudi ta biét rdng viéc tich liy histamin trong
co thé ¢6 thé gay ra chiing co gidt mach mdu. Cidc hop chét diamin nhu
armatin, putrexin, cadaverin déu <6 tinh doc. Cic loai thitc an nhur thit ¢4 thiu
thoi khong nén 4n vi rit dé ¢6 matcdc loai amin doc nay. Trong qud ‘trinh
khir cacboxy! phéi hop v6i khir amin thuy phan ngudi ta thdy ¢6 sur tao thanh
rugu. Khi lén men etylic thudng cé su tich lu§ cdc ruou bac cao (chi y&u 1a
rugu izoamylic vir rugu izobutylic) chinh 13 do nguyén nhan nay chiing
thuong dugc ding lam nguyén ligu dé che 190 cdc este thom sir dung trong
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cong nghiép sin xudt huong licu. DE tang san lwong cdc chdt ndy ngudi ta
thdy ¢6 sy xudt hién cta cic axit hite co bi riit di mét cacbon. Chéng han nhu
SU tao thanh axit axetic tir alanin.

Trong qud trinh khir cacboxyl phéi hop véi khir amin, nguoi ta thay co
suf Xudt hién cdc chat ¢6 nhém metyl & ddu. Ching han nhu sy tao thanh CH,
tu glixin tao thinh mercaptan 1t xixtein. Chat mercaptan la mdt trong nhing
chat c6 mui rat thoi, nod ¢6 cong thae 1a CH,CH.SH. Stickland 1a nguoi dau
tién phdat hién ra phuong thic khir amin dac biét thudong thiy & loai
Clotridiunt ky khi. Khi dé cé su tham gia déng thai ctia hat axit amin.

Mot loai bi khir amin k&ém theo qud trinh oxi hod (do mat hydro), con
loai kia bi khir amin k&ém theo qud trinh khir (do nhan hydro). Phin ng nay
v€ sau duoe goi 13 phan ung Stickland. Do tdc dung oxi héa tuong hé giita hai
axit amin mi chiing ta c6 thé nhan duge mot s6 axit béo.

Cde axit amin thudng déng vai trod cho hydro trong phan @ng Stickland
ta: alanin, valin, loxin, izoloxin, Xixtein, xerin, phenilalanin, axit asparaginic
va axit glutamic. Cdc axit amin thuong déng vai trd nhan hydre la: glixin,
arginin, oxiprolin, prolin, ornitin va triptophan.

Mot s6 vi khuan (nhu E.cofi, Profeus...) ¢6 kha nang chuyén hoi
triptophan thanh hai chat ¢6 mii héi 1a indol v skatol. Skatol la chit tao ra
mili théi nhiéu nhit & phan.

/
| + CH,CH(NH,)COOH + H,0
—_—
X -
NH
Triptophan
/
I + NH; + NH,COCOOH
\/ )
Indol
CH,CH{NHCOCH
/ CH.COOR
CH,
L — ||
: e
R N N
NH NH NH
Triptophan i

_ Skatol
Axit indolaxetic



Ban than indoi ¢6 mui hoi nhung ¢6 them maot chit indol vao este cia
mot 86 hoa (nhu hoa nhai) thi lai tao them mét mii thom dac biét duge st
dung trong cong nghiép ché tao nude hoa,

Trong qua trinh phan gidi cdc axit amin chita S (nhu metionin. xixtein,
xixtin) s& san sinh ra H,S (khi nay gép phdn lam cho phan hoic thit ca thei
ria co mui hoi
HOOCCH(NH,)CH,SSCH,CH(NH,)COOH-+H,— 2HOOCCH(NH,)CH,SH

Xixtin Xixtein

- H,NCH,CH, CH, CH,NH, + CQ,

HOOCCH(NH,)CH,SH + 2H,0 — H.S + NH, + CH,COOH + HCOOH

Xixtein

Khi qué trinh théi rita xdy ra trong diéu kién thodng khi thi qua trinh
oxt hod thuting duge tién hanh dén cing, khi d6 hau hét cacbon duoce chuyén
thanh CO,. Ngugc lai khi qud trinh théi rita xady ra trong diéu kién ky khi thi
thudng c6 su tich [u§ kha nhiéu cdc san pham trung gian néi trén.

Ngoai kha ning phan giai protein vi sinh vat con ¢6 kha nang phan gidi
mot 6 hop chit hitu co chita nito khac. Pang chd ¥ nhat 13 kha nang phan
giai cdc bazo nito, ure, axit uric, canxi xianamit va kitin.

Céc bazo nito (burin, pirimidin) duge sinh ra do qué trinh thuy phan
nucleic. Nhicu vi sinh vat ¢6 kha nang sinh ra cdc enzym xiic tic trong qud
trinh phan giai cdc bazo nito va lam sinh ra cdc san phim nhu CO,, NH, bazo
formic, bazo axetic, bazo lactic. Cde axit hitu co niy tiép tuc tham g1la vao
cdc qud trinh trao doi sinh ra nang luong.

Ure la chat hiru co chia nito cha yéu trong nude tiéu cla ngudi va dong
vat. Ngudi ta tinh dugc moi niam trung binh mot ngudi 16a thai ra khodng
400 — 450 1it nu6c tieu. Trong nudc tidu ¢é khodng 2% [a ure. S6 ure mi con
ngudi sinh ra trong mot ngay dém t6i 150.000 tan. Ure ¢6 chia téi 47% nito
nhung néu khong duge vi sinh vat phan gidi thanh NH, thi tdt ca nguédn nitg
I6n nay ciing trd thanh vo ich dai vai thue vat.

Nam 1862 lan dfu tién Pasteur phat hién ra vi khudn phan gidi ure. Vé
sau ngudi ta cang tim thdy nhiéu loai vi khudn tham gla tich cye vao qua
trinh phan giai nay. Nhing loai ddng cha y [a:

- Cau khuan: Planosarcing ure, Micrococeus ure, Micrococeus nre
liguefaciens, Sarcina hanseni.
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- Truc khudn: Bacillus pasteuri (hav Urobacillus pasteuri), B. megqeli,
B.psichrocatericus, B.amylovorum. Pseudobacteri, Uerolyticum, Chromobacte-
rivemprodiogiosum, Proteus vulgaris... '

Nhicu loai ndm soi va xa khuén séng trong dat ciing 6 khi ning phan
giai manh ure. Qud trinh phan giai ure xdy ra mot cach don gian vdi su xdc
tdc cua ureaza:

CO(NH,), + 2H,0 — (NH).CO,
Ureaza
(NH,),CO, it bén vimg do d6 phan giai tiép
{NH,),CO, =2 NH, + CO, + H.O

Axit uric ciing la moét chdt hitu co chita dam ¢é trong nuée ticu (mdi lit
nuée tidu ¢é khoang 0.5 g axit uric). Vi khuan ¢6 kha nang phan gidi ure
thutng cling ¢6 thé phan gidi ludn cd axit uric. Chiing 1am chuyén hod axit
uric thanh ure va axit bactronic:

NH - CO

| |

CO  C-NH

t I CO +4H,0 » 2(NH,),CO + HOOC.CHOH.COOH
Ve

NH -C—NH $

Ure

Ure sinh ra s& ti€p tuc dugc chuyén hod theo phan ing néi trén.

Vi sinh vat phéan gidi ure thuong c¢6 kha nang phéan gidi mot loai phan
dam hod hoc [d canxi xixnamit - (canxi xixnamit dugc ché tao bing cdch
"cho luéng khi nito di qua canxi cacbua néng dé). Canxi xixnamit I3 chét
thuc var khong sir dung duge néu khong dugc cdc vi sinh vat séng trong
dit ti€n hanh chuyén hod. Sy phan gidi canxi xixnamit thudng trai qua céc
gial doan sau: _

CN.NCa + 2H,0 = CN.NH, + Ca(OH),
CN.NCa + 2H,0O-= CO(NH,),
CO(NH,), + H,0 =2 NH, + CO,

Kitin 1a mot hop chat rat bén vimg. Ching c6 mat trong thianh phan cla

mang (& bao nhicu vi sinh vat, dong thoi ciing kB mot thanh phin quan trong
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cha vo con tring vi nhiéu dong vat khde. Kitin thudng hay gap trong dét vi
vy chuyén hod cia ching cling 1a van dé dang cha .

Vi khudn  Bacterium  chitinovorum hay  Chromobacterium
chitinochroma | c6 kha ning phan gidi kitin rit manh. Su chuyén hod Kitin
duoc thuc hién nhd Kitinaza, giai doan trung gian ciia sy chuyén hod nay I
glucozamin:

C,;H,,P,\N, + TH,0 = 4 C,H,,O,NH, + 3 CH,COOH
4 C,H,,O,NH, + 4H,0 = 4C,H ,0, + 4NH,

Mot s6 vi khudn khdc -(nhv Bacillus chitinophilum...) va nhiéu Xa
khuan c6 kha nang phan giai kitin,
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Chuong 3

NGUYEN LY VA MOT SO CONG NGHE XU LY
RAC THAI LAM PHAN BON TREN THF GIGI

3.1. KHAI NIEM VE CHAT THAI, PHAN LOAI VA XU LY CHAT THA
3.1.1. Khai niém vé chat thai

Chat thai 1 sdn phim duoc phét sinh ra trong quad trinh sinh hoat cua
COn NEUdi, san xudt cong nghiép, nong nghi¢p, thuong mat, du lich, giao
thong. sinh hoat tat cdc gia dinh, truong hoc, cdc khu dan cu, nhit hang,
khdch san. Ngoai ra con phit sinh ra trong giao thong van tai nhu khi thai
cla cdc phuong tién giao thong dudng bo. dudng thuy... Chat thai (3 kim loai,
hod chdt va tlr cde loat vat liéu khdc.

Phe thdi cia sdn xudt cong nghiép ¢6 thé 1a nguyen lieu phuc vu cho
céc nganh cong nghiép khdc nhu hod ddu phuc vu lam dudng giao thong, lam
ra cdc san pham tiéu diing.

Phé¢ thdi néng thon sinh ra trong qud trinh chan nuoi, trong trot.

Ph¢ thai sinh ra trong qué trinh san xudt thue phdm duge dung tam
nguyén licu cho mot 56 nganh khac nhu phé thai nha mady bia, rugu dung cho
chan nuoi. Tém lai, cdc chét thai sinh ra cé loai phai loai bd dé trdnh 1am Anh
huong moi truong, 6 chat thii duoc ditng cho cdc nganh cong nghiép khdc
(phdi thong qua qui trinh tdj ché cdc san phdm cho xa héi theo huéng phat
trién bén vimg).

Vi du:

Con bo (irong qud trinh phat trién) ¢ phé thii (phan)

Con b khi mg

Da {edng nghlép thudc ’ Thlt (thitc an)
da) -

Xuong (my nghé)
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- Qud trinh sinh truéﬁg thai ra phan (cung cap phan bén phuc VU cay
trong, lam khi gas sinh hoat),

- Da (nguyén lieu thude da ding trong ddi séng sinh hoat).

- Thit (Iam thic an, nguyén lieu cong nghiép thuc pham).

- Xuong, sitmg (nguyén li¢u cho m¥ nehe, thic an gia siic).

Do do. trong qud trinh xir Iy chét thai phai nam viing viéc phan loai chat
thai d€ dua ra cic gidi phdp cong nghe xir Iy chat thai iam nguyén liéu cho
cdc nganh san xudt khac. X ly tri¢t d¢ va kiém sodt chat ché cdce sin pham
xu ly dé khong gay anh hudng moi trudng (chat tha bénh vién, hod dau...).
3.1.2. Phan loai chat thai

3.1.2.1. Phén loai chét thai theo nguon géc phdt sinh

- Chat thai sinh hoat: phat sinh hang ngay & cdc do thi, lang mac. khu
du lich, nha ga, trudng hoc, cong vien ..

- Chal thai cong nghiép: phal sinh trong qua trinh san xuit cong nghié¢p
nang, cong aghi¢p nhe (nhi¢u thanh phan phic tap, da dang trong d6 chi yéu
cdc dang ran, 10ng, khi).

- Chat thai nong nghiép: sinh ra trong qué trinh tréng trot. chan nuoi,
ché bién nong san trude va sau thy hoach ...
3.1.2.2, Phén loai theo trang thdi chat thai

- Chat théi trang théi rin: bao gom chat thai sinh hoat, chat thai nha
mdy ché tao mdy. xay dung (kim loai, du, hod chat son. nhya, thuy tinh, vit
liéu xay dyng...).

- Chat thii trang thdi long: phan bun bé phét, nude thii tir nha mdy foc
déu, rugu bia, nude & nha MAy san Xudt gidy vi vé sinh cong nghiep...

- Chat thai trang thai khi: bao g6m khi thai cdc dong co dot trong m4y
dong tuc, giao théng: ot6, mdy kéo, tau hod, nhi mdy nhiét dién, sdn xudt vat

lidu...

3.1.2.3. Phén loai theo tinh chét nguy hai

- Vit pham nguy hat sinh ra rai cdc bénh vien trong qud trinh diéu tri
i;'fgufii bénh (Céc loai vat phim gy bénh thong thudng duoc xir Iy o ché do
nhiét cao, tlr 1.150°C trér Ién; o4 biét ¢ loai vi sinh vt gay benh bj tizy digt
khi nhigt do xi [y 1én 16i 3.000°C...).
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. - Kim loai nang: cic chat thai sinh ra trong qua trinh san xuit cc‘mg
nghiép ¢ thanh phan As (asen), Pb (Chl) Hg (thuy ngan), Cd (Cddlml)

mdm méng gay bénh ung thu cho con ngudi .

- Cdc chat phéng xa: cdc phé thai cd chit phéng xa sinh ra qua qud trinh
xirly giéng cay 1rong, bio quan thyc phdm, khai khoang, nang luong...
3.1.3. Khai niém vé x{rly chat thai

Xu Iy chat thii [a ding cde bién phép ky thuat dé xir ¥ cdc chat thai vi
khong lam anh huong dén moi trusng; tdi tao lai cdc san pham c6 lot cho x4
hoi nhiam phdt huy hiéu qua kinh t&, Xir 1y chat thai 13 mot cong tic quyét
dinh dén chat lugng bao vé moi trudng. Hién nay, 6 nhiém moi truding va suy
thodi vé moi trudng 12 mot ndi lo c¢hia nhan loai: moi truong dat bi huy hoal,
moi trudng nude bi 0 nhicm, dac biét moi truomg khong khi bi 6 nhiém ning,
nhdt la nhitng thanh pho l6n tap trung déng dan cu. thi nguyén moi trudng
can kiét.
3.1.4. Cac phudng phap xurly chat thai rin do thi
3.1.4.1. Phuong phdp chén I4p

Phuong phdp truyén théng don gian nhat 1a chon lap réc. Phuong phédp
nay chi phi thdp va duge dp dung phd bié¢n & cic nudc dang phat trién,

Viec chon ldp duoc thuc hién bang cich ding xe chuyén diing ché rac
161 cac bai da xay dung trude. Sau khi rde duoc d6 xudng, xe Ui $& san bing,
ddm nén trén be mit va do 1én mot 16p ddt. Hang ngiy phun thudc diét rudsi
vii rac voi bot.,. Theo thoi gian, su phan huy vi sinh vat 1am cho ric tr& nén
toi x&p va the tich cla bai rac gidm xudng. Viéc dé réc lai tiép tuc cho dén
khi bai day thi chuyén sang bdi méi. Hién nay, viéc chon lap rdc thai sinh
hoat va réc thai hitu co van duge sir dung & cde nudc dang phit trién nhung
phai tudn thit cde qui dinh vé biao vé moi trudng mot cich nghiém ngat. Viéc
chon [4p chét thai ¢6 xu huéng giam dén. tién 61 cham ddt & cdc nude dang
phét trién. Cdc bii chon 1dp ric phai cich xa khu dan cu, khong ggp- nguon
nudc miit va nude ngam. Ddy cua bai réc nim trén tang dit sét hoiic duofa, phu
cdc 16p chong thdm bing mang dlcl chét. ¢ cdc bii chon 1ap ric cin phai thiét
ke khu thu gom va x{ Iy nudc rdc trude khi thai ra moi truong. Viéc thu khi
gas dé bién doi thanh ndng [ugng 13 mot trong nhimg kha nang vi mot phin
kinh phi ddu tu cho béi ric ¢6 thé thu hdj lai.
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Uy diém coa phuong phap nay:

- Cong nghe don gidn, ré va phit hop véi nhiéu loai rdc thai

- Chi phi cho cic bai chon 14p thip

Nhuoc diém ctia phuong phdp nay:

- Chiém dién tich dalt tuong d6i Ion.

- Khong duge su déng tinh cia dan cw xung quanh.

- Tim kiém xay dung bai mdila viee [am rat khé khan,

- Nguy co ddn dén 6 nhiém moi trutmg nudce, khi, chdy. no.
3.1.4.2. Giai phdp xtrly (i rdc 1én men sdn xuét phan hiu co

San xudt phan bén hitu co wr rdc hiu co i mét phuong phdp truyén
thong. duoc dp dung phd bien & cic quéc gia phat trién va & Viét Nam
phuong phdp nidy dugc ép dung rat cé hicu qua. Viéc 4 rdc sinh hoat véi
thanh phan cht y&u 1a cdc chit hitu co 6 thé phan huy duge, nhat 14 ¢é thé
lién hEmh'qui mo hé gia dinh, Cong nghé i rac Jam phian 1a mét qud 1rinh
phan giai phie tap gluxit, lipit va protein do hang loat cdc vi sinh vat hiéu khi
vt ky khi dam nhiém. Cic diéu ki¢n pH. d¢ am, do thodng khi ( déi vdi vi
Khudn hi€u khi) cang t8i vu thi vi sinh vat cang hoat dong manh vi qud trinh
t phan cang két thdc nhanh. Tuy theo cong nghé ma vi khudn ky khi hoac
hi€u khi s& chiém wu the trong ddng 1.

Cong ngh¢ ¢d the 1a 1 dong tinh thodng khi cuding buic, U ludng ¢é dio
dinh k§ hoac vira thdi khi vira ddo. X¢ 1y ric 1am phéan hitu co 1a bién phip |
Xu 1y rdc rat ¢ hiéu qua san pham phan huy, ¢6 thé ket hop 16t voi phan
nguoi hodc phan gia siic (d6i khi ca than bun) cho ta phan hitu co 6 ham
lugng dinh dudng cao, tao dé toi XOPp, 1t 16t cho vige ¢ai tao dal.
3.1.4.3. Dot rdc sinh hoat

Xty rdc bang phuong phdp dét 1a lun giam 1éi mic (6i thiéu chdt thai
cho khiu xir 1y cudi cling. Néu st dung cong nghé tién tieh con cé ¥ nghia
cao dé bao vé moi trudng thi day la phuong phip xit Iy rdc t6n kém nhat so
vdi phuong phdp chon lp ric hop vé sinh, chi phi dé dot mot 1dn rdc cao hon
khoang 10 lan. '

Cong nghe dét rdc thudng si dung & cic quéc gia phit trién vi phat ¢6
mot nén Kinh t¢ dd manh dé bao ¢dp cho viéc thu dét ric sinh hoat rhu la
mot dich vu phiic lgi xd hoi cha toan dan. Tuy nhién, viéc thu d6t ric sinh
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hoat bao gom nhiéu cht thii khac nhau sinh khéi doc va dé sinh ra khéi doc
dioxin n€u khéng giai quyeét t6t viée xir 1y khéi (xir Iy khéi 12 phan dit nhat
trong cong nghé dot rac).

Niang lugng phdt sinh ¢6 thé tan dung cho cdc 19 hoi, 10 sudi hodce cho
nganh cong nghiép nhiét va phat di¢n. Mai lo d6t phai duoc trang bi mot hé
thong xU ty khi thai ton kém, nhim khéng ché 6 nhiém khong khi do qud
trinh dét géy ra.

Hién nay, tai cde nude chau Au ¢6 xu hudng giam vice dét rac thai vi
hang loat cic van dé kinh t& ciing nhu méi truting cin phai giai quyct. Viec
thu dot rdc thai thuong chi dp dung cho viee xir IV rdc thii doc hai nhu rac
thai bénh vién hodc rdc thiai cong nghiep vi cic phuong phdp xo 1v khic
khong xt Iy triét dé duge.
3.1.4.4. Mot s giadi phdp khdc

a) Phuong phap xir Iy ric bang cong nghé Hydromex

Day la mot cong ngh¢ mdi, lin dau tien duoe ap dung tai My. Cong
nghé¢ Hydromex nhiam xir Iy rdc do thi (ké ca ric doc hai) thanh cdc san
phim phuc vu nganh xay dung, vat li¢u. nang lugng vi sin pham diing trong
néng nghiép hitu ich.

Bédn chat cua cong nghé Hydromex 12 nghién ric nhé sau dé polime héa
va sir dung dp luce 16n dé ép nén, dinh hinh cdc sdan pham.

Réc thai duge thu gom (rdc hén hop, ké ca rdc cong kénh) duoce chuyén
vé nha mdy, khong can phan loat va dua vao mdy cit nghién nhd, sau dé dua
dén cdc thi€t bj tron bing bang tai. Chat thai long pha tron trong bon phan
tung, cdc phan dng trung hoa va khir doc thue hien trong bon. Sau dé, chat
thdi 1ong tir bon phan tng duoc bom vao cdc thiét bi trn; chat 1éng va rdc
thai két dinh v&i nhau hon sau khi cho thém thinh phan polime héa vao. San
phim & dang bot uét duge chuyén dén may ép khudn cho ra san phim méi.
Cde san phdm nay bén. an toan vé mat moi truding.

b} Cong nghé ép kién va cach ly rac

Phuong phip ép I‘{i{:n dugc thue hien trén co sé toan bo rdc thai duoc t1ap
trung thu gom vio nha mdy. Rdc duge phan loai bing thu cong trén bang tai,
cde chit tro ¢6 the tan dung tdi ché: kim loai, nylon, gidy, thuy tinh, plastic...
duge thu héi d¢ tdi ch€. Nhiing chat con lai diroe bang tai chuyén qua hé
thong €p nén réc bang thuy luc véi muc dich lam giam 16i da thé tich réc.
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Czif,f"'kién rac di ép nay duoc sir dung vao viéc dip cdc by chin hodc san
lap nhiig vitng dat tring sau dé phi 1én cic I6p dat cit. Trén dién tich nay,
c6 thé sir dung 1am mat bing dé xay dung cong vien, vudn hoa, cdc cong
trinh xay dung nho va muc dich chinh (3 lam gidam 6i da khu vue xir ly rdc.

Trong phan nay dugc gidi thiéu cong nghé ¢ mot s¢ nude trén the gidi
va & Viét Nam:

- Cong ngh¢ & My,

- Cong nghe & My — Canada,

- Cong nghé ¢ Puie.

- Cong nghe & Trung Quec.

- Cong ngh¢ Dano System.

- Cong ngh¢ ¢ Nhia may Phan hiju o Ciu Dién, Ha Noi.

- Cong nghé & Nha mdy Viet Tri, Phd Tho.

3.2. CONG NGHE XU LY RAC THAI SINH HOAT LAM PHAN BON

HUU CO O my
3.2.1. Nguyén Iy hoat déng

0 My, molt trong ni}fmg cong nghé phé bien cia cdc nhi mdy xu 1y ric
thai la dp dung phuong phip xtr Iy rdc thaj & trong nhiing thiét bj 4 kin nhing
Khéng thoi khi. Phuong phip 1 ky khi nay tuan thi theo cdc trinh tur sau:

Réc duge i€p nhan va tién hanh phan loai, cac chét (hdi hiu cg duge
dua vao cdc thiét by 0 kin dudi dang cdc 1o 0'kin ¢6 phoi hop cdc chitng loai
men vi sinh vat khir mui, thie day qud trinh len men, sau dé duoc dua ra siy
kho, nghién va déng bao.

3.2.2. Uu, nhudc diém

U diém

- Xir 1y trigt d€ bio vé duge moi trudng.

- Thu hoéi phan bén (c6 tac dung cai tao dat).

- Cung cap duge nguyen vat liéu tdi ché cho cic nganh cong nghiép.

- Khong mat kinh phi xr Iy nuée réc.

| Ninewe diem

. - Boi hoi kinh phi du tv 16n, kinh phi duy tri cao,
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- Chét luong phan bén thu hdi khéng cao,

- Cong nghé phirc tap {phai qua say), khong phi hop véi khi hau Viét

Nam.

- Khéng pht hop vai rac o Viét Nam vi chua duge phan loai dau ngudn,
Sau khi sdy néu nghién con lan cic tap chat vo co dan dén hong cdc thiét by
may nghién. Cic kim loai ¢é do cing kém duoc nghi¢n s¢ anh hudng dén
chat luong phan bén, hily hoai moi trudng dit, nude ngam.

Rac t bai thai
Thu H& théng /
gomrac —| phén loai
dan - Rac vo
dung cd \ )
thanh - Rac hif Rac hitu cd
phé cd chuyén vé nha
may
Céy .
Kho mii va
men e )
U trong trong - Ky 9 bo
cacla Kidng
Nghién theo qui chuan
trinh dac a]]
‘bigt cho
rac Ién
men
Cac phu
gia va men
Say dac bigt
Hé thang wi x\r
Iy khéng ché
qua trinh 1&n
men tdi 1y
—»  Péng bao Kho‘tthénh phdm

Hinh 3.1. 50 d6 cong nghé xu 1y ric thai chia Mj
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3.3. CONG NGHE XU LY RAC THAI SINH HOAT CUA MY - CANADA
3.3.1. 80 d6 céng nghé

r Ti€p nhan rac
Loai bd tap ehat khong
phai hizu co
r Nghién hiru co J

’ BS sung vi sinh vat

{ Bln _47 Banh ludng ‘

L&n men tor
8- 10 tudn
Sang, x(riy hiru co . ) Chén ldp chat tra 4’

' 2ong bag phan bon

Hinh 3.2 S0 d6 cong nghé xir ly

rac thii sinh hoat ciia My - Canada
{a d8ng c6 dao tron)



3.3.2. N6i dung cdng nghé

O cdc viing cua My — Canada ¢6 khi hau én déi thudng ap dung phuong
phdp x&r Iy rdc thai 4 dSng tinh. Qui trinh xur ly nhur sau:

Rdc duge ti€p nhan va tién hinh phan loai (loai bo tap chat khong phai
hiru co), cdc chat thdi hitu co duge nghién, b6 sung vi sinh vat. tron véi bin
va ddnh ludng & ngoai trisi. Phé thai duoe 1én men tir 8§ - 10 tuan. Sau do qua
sang (phan loat hitu co) va ché bign dong bao.

o~
3.3. Uy, nhugce diém

Un diem

- Thu héi phén bén,

- Tan dyng duoe ngudn bin Ii cde chit thai cia thanh pho hodc bun ao.

- Cung ¢ip duge nguyén vat licu tdi che cho cic neanh cang nghiép.

- Kinh pht: dau wr, duy i thap,

Niuige diém

- Hi¢u qua phan huy hitu co khong cao.

- Chit lugng phan bén thu héi khong cao vi ¢6 13n cde thinh phan kim
loat nang & trong bun thai hoic bin ao. '

- Khong phit hop vdi diéu kien khi hau nhiét déi & Viet Ndm (phdt sinh
nuGe rac) khong dam bio moi truong, gdy mui, dnh hudng t6i ting nude
ngdm.

- Dién tich dat sir dung qui on.
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3.4. CONG NGHE XU LY RAC LAM PHAN BON cUA pUC
3.4.1. S6 d6 cdng nghé

Tiép nhan rac
thai sinh hoat

v

Rac vo cd

Fac hitu co 1én men
{thu khi 644%}

i RS

h ch Ht khi Ré&c hau co
Ché bién
Chén I3p chit trg Loc phan bon
Nap khi

Hinh 3.3. Sa 46 cong nghé xit Iy ric thii sinh hoat theo cong nghé cia CHLB Piic

3.4.2. NGi dung cong nghé |

O buc, mot trong nhitng cong nghé phd bién cOa cdc nha miy xr 1Y ric
thai la dp dung phuong phap xir Iy rdc thai dé thu héi khi sinh hoc v phan
bon hie co sinh hoe. Ric duge tiép nhin va ticn hiinh phén loai, cdc chat thai
htu co duge dua vao cac thict bi 1 kin dudi dang cdce thing chiu dp luc bing
thié1 bi thu héi khi trong qud trinh [én men phan giai hitu co, kha nang thu
hoi duge 14 64%: khi [a CH, (trong qua trinh 1én men). Khi qua loc va duge sir
dung vao viéc hiru ich nhu: nang luong chay mdy phat dién, chat dét... Phan
bd con lai sau khi da tén men dm_m viit kho, tan dung lam phan bén.
3.4.3. Uu, nhudc diém ~

U diém

- XU 1y eriét dé dam bao moi trudng.

- Thu héi duge sian phdm khi d6t ¢é gid tri cao, phuc vu cho cdc nganh
cong nghiép & khu tan can nha may.
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X Thu hdi phan bén (¢6 téc dung cdi tao dat).

- Cung cap nguyén vit liéu tdi ché cho cdc nganh cong nghiép.

Nhuoe diém

- Dodi héi kinh phi ddu tu 160, kinh phi duy tri cao.

- San pham Kh{ dét cdn phai phan toai, dim bao khong Jan cdc tap chat.
doc héa hoc nhu: Pb, Hg, As, Cd. ... dé dam bao cho viée sir dung chat dét.

- Chit lugng phan bén thu hdi khong cao.
3.5. CONG NGHE XU LY RAC LAM PHAN BON CUA TRUNG QUOC

'3.5.1. S0 d& cong nghé

Tiép nhan rac thai

v

Thigt bi chita (ham 0 kin) co b sung vi sinh vat, thai khi, thu nude
rac trong thdi gian 10 - 12 ngay

v

" chin, dé &m 40%. théh
gian 15-20 ngay

v

Sang phan loai theo kich thude

/ { bang bang ti, sang quay )

Vat vo co

Fhan |oai theo trong

lugng {bang khéng khi,
" cothu kim loai) |

Phan logi san phdm dé *
lai ché
Phoi trén N, P, K va
¢ cd¢ nguyén 18 khac
Chén |&p chat tro ¢
.

(! phan bén (nhigt do tr 30 -
40°C) trong thdi gian 5-10 ngay

Bong bao tiéu thu /

Hinh 3.4 S0 d6 cdng nghé xif 1y rdc thai sinh hoat cia Trung Qudc (thigt bi kin)
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3.5.2. N§i dung cdng nghé

o] Trung Quéc, mot trong nhiing cong nghé phd biéh cia cdc nha mdy
xu 1y rdc thai nhu ¢ Bic Kinh, Nam Ninh, Thugng Hai... I3 ap dung phuong
phap xir Iy rdc thai trong thi¢t bj kin. Rac dugc tiép nhan, dua vao thist bi g
Kin (phn I6n th ham o) sau 10 - [2 ngdy. ham luong H.S, CH,, SO,... giam,
duge dua ra ngodi G chin. Sau dé mdi tien hanh phan loai, ché bien thanh
phan bén hitu co.
3.5.3. Uu, nhuge diém

Uit didm

- Ride duoe 0 ngay sau 10 - 12 ngay, gidm mii cog H,S mét dua ra
ngoai, phan loai ¢6 vu didm gidm nhe doc hai véi ngudi lao dong.

.- Thu héi duoe nude rc, khong giy dnh hudng cho ting nude ngdm,

- Thu hoi duge san pham téi ché,

- Vat vo co khi dua di chén lap khong gay mii v 4nh huong 161 tang
nude ngam vi dii duoe oxi héa trong ham .

- Thu hai durge thanh phim phan bon,

Niutoe diem

= Chat lugng phan bén chua duwoe triét dé vé cdc vi sinh vt gdy bénh,

- Ty 1& thinh pham thu héi khéong cao.

- Thao tdc van hanh phitc tap.

- Dién tich ham G rat 160 va khong dugc phan loas dan dén dién tich Xay
dung nhi miy (on.

- Kinh phi ddu tw ban diu 16,

3.6. LODOT RAC Y TE

Trong suét hon ha thip ky qua 4 c6 rit nhidu nhy san xuét 1o dét rac
thai y (€. Moi nha san xudt ¢6 thist ke riéng cho 10 dét rdc thii cha ho. nhung
vé ¢d ban ho déu ché tao nhw nhay. Mot s6 da che tao dé dét tat ca cdce loai
rac thai y r¢ trong modun dé kiem sodt nguén khong khi, trong Khi nhitng
nha sdn xudt khic lai this ke h¢ théng buéng khi dot da nang chi ding dé
dot cde rac thai ¢6 chda vi sinh vit gay bénh, Mot diém khic bi¢t nita giira

cie nha sdn xudt 10 d6t ric do | hé thong quén 1y nhi¢t do. mot so thi van

hanh thi cong trong khi nhimg 16 khac lai hoan toan (u dong. BSI véi bat k¥

52



toai 16 dot ¢6 kich thudc, thiét ké hodc hé thdng diéu khién ra sao, thi ngudi
van hanh ciing phai ndm vitg cdc thong s6 vin hanh, vi vay phin nay néu
mot $6 nguyén tic van hanh dé phue vu cho cong tic xir 1y chat thai bénh
vién,

3.6.1. Muc tiéu chung

- Cung cap hiéu biét ca bin vé hoat dong cua 15 o,

- Chi ra phuong thie nhan biét nhitng thong sd hoat dong quan trong.

- Hiéu biét cdc bude khdi dong vi thao tac méy.

- Céc budc nap rdc thai.

- Hiéu hiét cdc bude xi 1y tro bui.

- Hiéu biél vé qua trinh diét cdc vi sinh vat gay bénh trong rdc thai.

- Gidm thiéu sy lay lan 6 nhiém khong Khi.

- D¢ di¢u chinh cdc théng 6 hoat dong, ngudi van hanh phii nam bit
co ban vé thiét k& 10 dat, phai diéu khicén duge hoat dong ciia hé théng.

Nhirng van dé chinh khi van hanh

o (Cic bude xu 1y rdc thai,

o Van hanh diéu chinh nguén khi cha 1o dot.
¢ Van hanh budng khi thira cia 10 dot,

» Cac bude xtr Iy tro bui.

Thong thudng nguoi vian hanh cé trach nhiém xir 1y rac thai tir khi rdc
thai duge dua dén bii cho dé&n khi duoc dot hét. 6 cling 14 trich nhiém cua
ngudi vin hanh dé bao v¢ ban than, nhitng ngudi khdc va moi trwdmg trinh
khoi nhimg vi sinh vat gy bénh, vat sic nhon, méi nguy hiém vi cdc chat
24y 6 nhiém.

Nhiimg yéu cu ¢dn thiét d¢ tim ra nhitg bién phip bio vé sau:

e Su dung nhitng thiing chita rdc thai an toan. Bao én khi chita
chat thai chua dot.

o Chi dich chuyén ric thii khi thue su cdn thiél.

o H¢ thong nap rac thai phat duge rra va bdo dudng.

e Rac thai phai duge luu gitr xa dudng di lai va kho tro bui.

o XUy nude roa thimg va hé thong nap.
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Khr ¢6 cic chat sinh hoc di€n hinh gdy hai xudt hién trong cdc thiing
dung rdc thai phai bdo co [én ban quan 1y dé ¢6 cdch xit Iy 16t nhat.

Do an toan ctia cic thiing chia ric thai

Trach nhiem cua ban 12 phai bio cdo lén ban quan Iy néu phit hién chc
thung. tii, hop... khong duoc duy tri 6n dinh va xuat hién sv chay (ran rac
thai y 1& N&u qud trinh chay tran ti€p tuc xudt hien thi cin phai don sach va
tay tring khu vuc. Neéu su chdy tran vin tiép tue xuit hién thi can phai cai
ti€n cac thiing chia ric thdi theo cdc cich sau:

* Sudung nhimg ti dung day hon.
-+ St dung tdi kép.
*  Gidm lugng nguyeén vat lieu dung trong méi tdi.
* Loai bo a1 ¢d cdc vat nhon ra khéj tdi.
*  Dong tat cd cic val nhon, kinh v& vao hop.
*  Dong tit cd cde tii vio hop.
* Sudung hop hai lép.
3.6.2. X(rly rac thai

Mot dicu quan trong 3 ta 6 ging il yén cdc thiing dung rdc thai. Néu
'c.]ujng ta vin chuyén cdc thimg dung rdc thai cang nhicu thi khi nang ro 1
rac thai cang 16n. Trong rit nhiéu truong hop khi rdc thai duge dé tir xe cha
rac va dua vao bii ric, qud trinh nay da 1am hu hai cdc thing chia ric va
Xudt hién sy chdy tran rdc thai. Khi xust hién su chay tran thi pha vé sinh
sach s€ va tién hanh tdy tring. M&i cd nhan cin cé trich nhiém canh bio vé
m&i nguy hiém ciia su chdy tran nay,

Cho dén tan ngay nay, cich 16t nhat [a dé nguyen cdc thang chua ric
thai trén xe chd ric va dé truc ti€p vao thiét bi dét. Qua trinh nay loai bo
duge I lin van chuyén va giam su nguy hiém,
3.6.2.1. Hé théng nap rdc thai )

Mot phin quan trong i céc thing chita réc thdi (tdi, hop ...) khbng bi
VG bén trong hé théng nap co khi, do dé ching ta nén:

e Dat va khong viit cdce thing chifa viio cira nap licu.

* Khong do cic nap diy vio clia nap liéu dé nén rdc thai khi dong.

¢ Giam thoi gian gilta cac chu ky d¢ trénh do qud day vio cilra
nap ligu.



Don sach cac vat liéu madc lai clra nap liéu.
Don sach cdc chit chay tran xung quanh cira nap liéu,

Tay triing khi ¢dn thiét,

3.6.2.2. Kho chuia rdc thai

- Khi cén thiétl phdi leu gil réc thai y (€, can fuu y mot s6 diém nhu sau;

- Luu giir trong phong ¢6 khod hodc khu vue ¢ rio chan.

- Tranh xa cic loar gam nham vi cdc dong vat khac.

- Trianh xa khoi khu vue ngudi di bo.

- Luu gili trén ¢ac xe chuyén cho hai banh.

- Luu gitr trong khu vuc sach v tay tring.

- Bao qudn lanh néu luu giir qua 24 h.

- Gidm thiéu viéc dich chuyén ric thai.

'2.6.2.3. Nhiling diéu can luu ¥ nén va khong nén khi xu'ly rdc thai

Nén
L

St dung cdce thing cing v an toan.

Rira sach va tdy tring chat chay trdn ngay lap tic.

Lap bdo cio vé cdc thing dyng rdc thai khong an toan.
Luu g1l ric thai trong mot khu vue an toan.

Luu giit rdc thai trong khu vue sach va tay tring.

Bao quan lanh néu luu gid rdc thai qud 24 h.

Vé sinh phuong tién chuyén chd va khu vue lan can.
Mic quan do bao ho.

Uu tién nap trude céc rdc thai da Im.ilgifr lau ngay.

Tron cac loal rac thai trong thing khi nap.

Khong nén

Vit cdc thiing dung rdc thai vao khu vuc chira.
Vit cic thung dung rdc thai vio cua nap liéu,
Bo qua cdc thiung chay trin va cdc thiing hong.

Pé khu ti€p liéu co khi thanh khu nguyén licu 16n xon,

‘h
N



3.6.2.4. Vdn hanh 16 dét diéu khién khi
¢ Cic thong s6 van hanh chinh.
* Van hanh mét loat cdc théng 6.
¢ Giam sdt hoat dgng.
e Diéu khién hoat dong.
o Cic budce nap rice thii.
¢ Ciéc bude khin dong.
e Cdc budc 1at [d.
e Diéu khién tu dong.
* Diéu khién bing tay.
3.6.2.5. Cdc théng s6 van hanh chinh
e Ty l¢ nap -ty lé dét.
* Ty I¢ nap — ty 1¢ xa nhiét.
* Nhiét do budng dot so cap.
* Nhi€t do buong dot thir cap.
* Suc hiit buong dot so cip.
* Nguén khi dau vao budng dét so cap.
* Nguon khi diu vao buéng dot thit cap.
 Tong mikc khi vi néng do oxi.
3.6.2.6. Tylé dét- Ty lé nap
B¢ phan dinh lugng don
* D6 motlan/ nga‘ly..
* Tiép tuc d6 khi budng dét | giam xudng nhiét do t6i thiéu,
*  Duoce got 1a cic 10 “d6t va chira vat licu”,
* Thong thudng, thoi gian dé d6t thanh tro mat khoang 8 h.
* Labo phan mi ty lé dot khong tuong thich véi ty 1¢ nap.
Bo phan lam viée gian doan
* Nap rdc thai véi tan sudt thap.

* Labo phan ma ty I¢ nap c6 thé vuot qud ty 1¢ dot.
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La bo phan ¢ d6 qua trinh dot chdy hoan toan yéu cdu ty 1& dét
tuong thich véi ty 1€ nap.

La bd phan c6 thoi gian van hanh nhat dinh cho tro bui ngudi
lanh dé van chuyén thit cong.

B0 phan lam viéc lién tuc

* D4 v6i tdn suat nap thap.
* B0 phan c6 he thong van chuyén tro bui hoan toan ty dong.
» Labo phan lam viéc gidn doan o6 hé théng chuyén tro bui ty dong,
* BG phin & d6 ty I¢ nap phai tuong thich véi ty l& dét.
Ty I¢ nap
e Cic 10 dot dugce thiét k& dé c6 1y 1¢ ddu vao clia nhiét.
* Lo dot hoat dong 6t nhat véi nhiét do dau vao én dinh va bo
ngat nhiét on dinh.
L

Ming nap lién tuc khong déi duvc wa chuéng hon nhung khong
hi¢u qua doi véi cdc loai rdc thii ciia benh vién,

Dicu chinh lugng khi trong 16 dot nhim thay doi bo phin nap
don sang bo ngat nhigt 6n dinh bing cich diéu chinh nhict do vi
khi cta buong dét so cap.

Doi v6i b6 phan lam viée lién tuc va gidn doan thi nap véi tin
suat nho s t5t hon nap véi tin suat 16n.

Bai vdi hoat dong clia bo phan dét dinh luong don, dd ric ddy
mot lan nhung khong qud ddy, khi ga x4 ra phai cé dudng din
thong sudt dén dau dot. ,

D61 v6i bo phan 1am viée gidn doan va lien tuc, 8-25% cong
sudt mat khoang tir 5-10 phiit.

Kich thudc va tan sudt duoc do bing BTU'" vi d6 hod hoc ciia
rac thai.

BO phdn dinh lugng don: ty ié d6t khong tuong thich véi ty ¢
nap. :

B phan gidn doan: ty 1¢ dét c6 thé hoac khong trong thich vdéi
ty le dét. '

BO phdn lien tuc: ty 1é dot phai tuong thich véi 1y e nap.



Céc dac tinh ciia rac thai, cong sudt 16 dot ty 1¢ véi ham lugng nhiét
cua ric thai.

1007 960 L8S

|
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|

|

Hinh 3.5 Luong nhiét cda chit thi (BTU"YLB)

Kich thuge nap va tan suat nap

Téan sudt: | lin / ngay hoic dugc diéu khién bang khodng thai gian can
thiét d¢ tam mat budng det dudi,

Kich thuge nap: Me nap i da dude quy dinh b ly I& ngit nhiét theo
thict k& mdy vithoac cla ngudt van hanh.

Kech thude (d6 16n) mé nap can phdi gidm xuéng khdi mire t6i da dé
ngan su béc min khi bir diy hodc dé thu duoc chat luong tro t6t hon. Ric
thai can duoc trén tan khi dua vao det. loai rdc thai ¢6 ham lugng BTU thap
duoc dua vio phia trude 16 d6t. 15 ddt len hoat déng lién tuc dé dét sach
luong ric thai ¢6 vi sinh vit gdy bénh.

-—_— .

1Y BTL: don vj do nhic¢t cua Anh.
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Nang suat lam viéc gian doan va lién tuc

Bdng 3.1. Dix liéu nay duoe dua ra béi mot nhi sin xuat véi ty 1é
1000 kg/gio rc thii loai I vai ty 1é ngat nhiét t6i da cho phép 1a 6.500.000 BTU/giér

Loai rac Trung binh | Trung hinh, Toi da, | Nap téi Thdi gian gitta
thai BTU kg / gid kg/ldn nap thiu/gid | cac lan nap, phut
1.000 800 267 3 30 |
3 2.500 900 225 4 f: 15
2 4.300 1.000 125 8 i 75

Gl ciuiz Ty 12 nap phdi duoe giam xudng néu thay nhict do trong 16 vuot qua 1555"F
dé diéu chinhy nguén.

Khi lya chon kich thude nap. phai wée tinh gid l BTU cia mé nap dun dé quyét dinh
trong Wtgng, khong tinh theo trung binh gis. Kich thude mé nap phai luon duge didu chinh.
3.6.3. Hé théng cira nap liéu

Nap thu cong

*  Sirdung bd phan nap don.

¢ Chap nhan nhitng qui dinh cdm viée nap thd cong vao bd phan
nap lién tuc.

¢ Biia cap liéu.

* Duge sir dung trong cde bo phan 1am viée gidn doan.

¢ Dugc sir dung trong cidc bo phan lam viée lién tuc.

» Nap nhitng me nhé v6i tin suat thap.

* Bio vé ngudi van hanh khoi su héi lira hoac ndi bot, -

e Han ché lugng khi tham thiu khi cira nap mé.

Mang cap liéu lién tuc

» Sudung trong bo phin lam viéc lién tuc.

¢ Tao ra qud trinh van hanh ngat nhiét o1 nhat,

* Baa cdp licu ¢6 thé h:;z_tt dong lien tiép vot mot mdy chita.

o (6 thé [a mot khoang cip licu véi mot mang chuoa.

¢ Do cdc van d¢ vé thu gom ric thai, tic nghén v v¢ sinh nén
khong thudng xuyén duge sir dung trong ric théi y €.



Phin théo luan nay sé tap trung chi y€u trén c4c bia cap lieu cling nhu
nguyén tic co bin khi nap.

Bua cdp liéu

Cdc loai vat lieu thii khdc nhau bao gom céc loai nhiét nang dot chay
khdc nhav, tuy thudc vio d6 4m, do ho hoi, cachon lien ké&t, va chat chong
chdy. Thuc t& ctta nap rdc thai nén dong nhat v6i mot luong nhiét nang dst
chidy ¢o dinh. Néu trong trutmg hop 10-d6t ¢6 the nap dat licn tuc hodc vi du
mot lan nap sdu phiit, nap 10 lan trong mot gid. Trong dicu kién niy, nhiét do
van hanh luon duoe duy tri én dinh rat don gian. Budng dét ¢ kich thude
chuin ¢6 thé nhan mdc nap tuong duong 110 gid cong suat dét caa 1o. Thue
t& qud trinh nap rdc thai dién ra lien tuc nham ddp &ng hai hoa thai glan nap
da duoce cai dat trude. Neu bit ki mé nap don 1é nio khong ddp dng luong
nhiet dugc cii dat lic dau. ngudi van hanh phai dicu chinh lai thai gian vi bo
phan nap trong khodng thoi gian khiac nhau.

Mot dicu rat quan trong 13 khong d€ mang cp lieu qud kho, dé diéu tiet
cdce vat qud khé hodc dé thugn tién cho cdc xe dé réc hai banh thi ral da tao
ra su qud kho cho cac ming cip lieu. Lam nhu vay, hoat déng cua 1o dot rat
dé bi ton hai. Ngudi van hinh ¢6 xu hudng d6 day cdc mang cap lidu len trén
cing dé gidm thoi gian cap lieu. Néu cén di an hodc nghi ngoi, ngudi van
hanh phdi d6 day mang cdp licu, do vay t6¢c do nap dugc duy tri on dinh vdi
[wong nap I6n hon, tan suat nap it hon khi Khong ¢6 ngudi van hanh & dé.
Qud trinh nap qud khé ndy c6 thé xa lwong hod hoi nhidu hon so véi thiet ké&
budng dot trén dé diéu tiet. Didu ndy ¢6 thé 1am tang nhi¢t d6 vuot qud ty e
cai dit coa mdy va cho hiéu sudt dot thap.

Hon nita, cdc quy dinh ctia mot s& nude cim sir dung cic loai mdng cap
li¢u qud tai, Muc dich clia nhitng qui dinh nay [a lam gidm su qud tai cia 1o
dot,

3.6.4. Hé théng mang /bia cap lidu rac thai
Quy trinh hoat dong:
¢ Nip day & trang thii mé.
* Cira nap tieu duge do day.
* Nap diy ¢ trang thdi dong.

¢ Cita nap mo,
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* Biia nap ddy vé phia trudc va nap nguyén liéu.
* Bda nap trd vé vi tri dau.
¢ Bua nap dimg khi da nap hét & ctra nap.
e Cira nap déng.
¢ Phun nuéc trong 3 gidy dé lam mat bia.
e  Bila trd lai vi tri ban dau.
¢ Nip day mé.
Uu diém
* Bdo v¢ an toan cho cdc ¢4 nhan khéi khi néng, Itra vi cdc san
pham chdy. '
¢ Giam lugng khi luu thong. _
¢ Cho phép ciic mé nap nho hon vé6i tan suat tang va 6n dinh.
»  C6 thé phong ngira qué (rinh nap & nhiét do dudi mife 61 thidu,
e C6 thé phong ngira qud trinh nap & nhiét do trén mic t6i da.

Nhuoo dicm

Dé pay qui tai cho & dot.

Ngutn van hanh phai diéu chinh kich thude mé nap.

Ngudi van hanh phai diéu chinh tan suat thai gian.

Rac thai duoc luu trong mang qud lau trude khi bo phan nap ¢6
thé dua dugc vao dét.

3.6.5. Nhigt do

Mot thong s6 quan trong nhat dugc ngudi van hanh 15 dét didu khién 1a
nhiét d6 van hanh.

Nhi¢t do van hanh cta (0 d6t so cAp phai ddp Gng cdc tiéu chudn sau:

D¢ dim bio tiéu huy t6t cdc vi sinh vat gay bénh, réc thii hodc
cdn ba thdi nén dét mot lan hodc & nhiet do 1400°F.

Bo phan dinh luong vi b3 phan lam viéc gidn doan khong c6 he
thong gat tro tr dong s¢ chuyén qua dot & nhiet do 1400°F.

Cdc bo phan ¢6 h¢ théng chuyén tro v dong nén hoat dong &
nhiét do 161 thicu 1400°F dé tang kha ning ticu huy cdc vi sinh
vat gdy bénh.
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do 1550°F .

U day 16 nung hoac khu vuc nhin rdc thai nén giit  nhiét do
1550"F hoac thap hon.

O nhiet d6 tren 1800°F, thuy tinh, tro s bit déu tao thanh cdc xi
cung, nhi¢t doé trude cac 16 thong hoi sé cao hon rat nhiéu.

G nhiét do tren 2100°F. s& bit ddu xua hién su hu hai vat li¢u
chiu lira.

Ciling ¢6 thé ¢4 nhimg quy dinh 2161 han nhi¢t do (61 thiéu.

Khodng nhiet do van hanh dioc khuyén sit dung la:

Cdc bo phan ¢6 hé thong gat tro th cong: tir 1000°F dén 1800'F.

Trong qud trinh dot phai dat t6i nhiét do 18000F hoac thim chi
.c40 hon chit it dé dam bao dot chdy heét cac hap chit cacbon.

Céc bo phin ¢6 hé thdng gat tro tr dong: 1400°F dén 1800"F,

Nhiing bo phan nay hoat dong dét licn tue. Nhiét do gin st
diém chdy thanh tro nén duy trii & 1300°F dé dam bio dét chdy
hoan toan cic hop chat cachon.

Trong tit ca cdc truding hop. nhiét do & khu vue nhin réc nén giif & nhiét

Nhiét do ra & budng ddt thit cap nén theo cdc tieu chudn sau:

Nhiét do phai du cao d€ dot 1at ca cdc hop chat hitu co va dé gict
cdc vi sinh vat trong nguén khi gas.

Nhi¢t do giif trén mite quy dinh t6i thiéu cho dén khi ¢6 rdc thai
trong budng dét so cdp, tir khi nap rdc thai cho dén khi dat het.
Tro bui s& dinh hodc két dinh & nhiét do 2 100°F, khi nhiét d6
van hanh trén mdc nay tro bui s& dinh chat viio cdc vat chiu lia.
O diém néng chay. cdc hod chit s& &n mon I&p dudi vat chiu lra,
nhi¢t d6 6n dinh trén 2300°F s& lam hu I6p vat lieu chéng lira,

Nhiét d6 cua budng dér thit cap duge khuyén sir dung li:

1800 — 2000"F. v

Nhict do t6i thiéu dugc thiét 1ap theo quy dinh.

Hau hét cic quy dinh nhiét do t6i thi€u 1800°F, tuy nhién cic
muc nhi¢t do khdc ciing ¢6 thé sir dung.

Nhi¢t do trén 2100°F ¢6 thé 1am gidm tudi tho cita vét li¢u chiu It



* Vao ldc bat ddu van hanh, nhiét dd nén d€ trén mirc t8i thidy
50°F dén 100°F dé tranh giam nhiét d6 khi nap.
* Van hanh ¢ khodng nhiét do 16i thidu den 2000°F s& [am ting
viee surdung nguyén lieu phu
* Van hanh & nhiét d6 gin sit 1800°F yéu cdu nhidu khi hon. 5 s&
giam lugng khéi x4 ra,
Dieu chinh nhiét dp _
bé x{r 1y 16 dst nhu 1i mot hé thong, ¢6 vii cich d€ didu chinh nhiét do
buéng dat:
Hé thong dau doy
Ddu dot so cap
* Gia nhiét so bo budng dét vi ngudn khi.
*  Dotrdc thii va ngit lia & nhict do 1200F.
* Tat cho d¢n khi nhiet do xuong dudi 1000"F,
* Duy tr1 nhiét do 13i thiéu lrong qua trinh van hanh v dot.
*  Doi voi ric thai ¢6 vi sinh vat gty bénh diem dot chdy yéu ciu
la 1450°F hoac cao hon,
* Mot vai quy dinh yéu ciu mdc nhigt d¢ van hanh 18] thiéu.
Ddu dot thir cap
* Gia nhigt su b vat chiu lira & budng dot tha cdp, ngusn khi vi
nhién liéu gas cua diu dot so cap.
* Didm bio nhiét do nhién lieu gas & muc 16 thidy dé ddp tng quy
dinh vé van hanh. _
* (0 the tdt 10 khi ¢6 nguén khi gus bay hoi tir budng dét so cap.
* Duy tri nhi¢t d¢ t6i thiéu trong suct qud trinh dét.
Hé thong khi
Khi chura dor o budng so cdp
* Van hanh trong diéu kign thiéu khi.
* Tang nguén khi, 1ang nhi¢t do.
* Giam nguén khi, giam nhiét do.
Ngubn khi ¢ buong dot thir cdp:

* Van hanh trong diéu kién thira khi,



» Tang nguén khi, giam nhiét do
* Giam khi, tang nhiét do.
Hit, tham khi
Buong dot so cdp
* Sitc hdt thap, nhiét dé duoc diéu khién bdi ngudn khi chua dét.
*  Stic hit cao, surtham thau khi da tao ra nhiét do cao.
Buong dot thir cdp ‘
 Suc hat thap, nhiét doé duge diéu khién béi nguén khi dét va dau
dot. .
¢ Sitc hit cao, nhi¢t do cao trong budng dot so cap, nhiét do cao
hon va nhiet do xudng thap hon trong buéng dét thir cip.,

3.6.6. bau dot

3.6.6.1. Dau dot budng so'cap

Thoi gian cén thiét d¢ budng dot dudi dat duge do néng tuy thuoe vio
loai réc thai duge dot. Loai rdc thai 0, 1 va 2 nhin chung khong véu ciu gia
nhi¢t budng dét trén 1000°F. Tuy nhién, loai 3, 4 loai rdc thai cé ham luong,
nudc cao hon s€ lam gidm dang ké lugng nhiét néu budng dot khong gia nhiét
«¢a0 hon. dén 1500°F. Nhiing vat chiu [ira bi 4nh hudng nhu bo phan tiéu nhiét,
hoi nuSe tir bo phan ty cdch nhiét dong lai trén bé mat céc vat fiéu chiu ia

Trong khi van hanh binh thutng, khi d6t cdc ric thai loai 0, 1 va 2 thi
ddu dot dudi tat. D61 voi rdc thai loai 2. 3 hodc 4 cdc didu dét bi anh hudng
nhu ngudn nhigt v phai hoat dong tién tuc. D& vé6i cic loai rdc thai sau, vi
tri cua dau dot va ngon ltra trd lén quan trong hon. Ngon lira chiy tén dot truc
tiép vao rdc thdi dé ¢o thé cho higu Gng nhiét t6t nhat.,

O giai doan dot sau, nhiét do bubng dudi c6 thé giam xudng diém dot
chdy binh thudng. D6i v6i mot s6 loai rdc thai c6 thé giam chinh diém dot
khi dua rdc vio dé tiét kiém nhién liéu. Qua trinh quan sdt chil luong tro bui
s€ gidp c6 quyet dinh vé diém dot n3y.
3.6.6.2. Dau dot thircap

Pdu dot tren yeu cau ding d€ gia nhiet cho céc vit lidu chiu lia giong
nhu quy dinh ciia ddu d6t dudi nhung ¢6 mot diém khic biet. Nguén khi gas

tir ddu dot cha budng dot dusi chuyén lén budng d6t trén & nhict do (hap hon
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lam tang khi néng trong buéng dét trén. Nhin chung, kich thude ddu dét trén
duwge quyét dinh boi thei gian [am néng (gia nhiét). D€ dat hiéu qué gia nhiét
cho cdc vat lieu chiu lira, ngon lira nén dot tryc tiép vao cap nhiét do didu
khién.

Ty 1¢ nhiét 46 van hanh cta budng dét rén dat dugc trude khi nap rac
thai vao sau nay duoc khong ché bsi Luat Méi trudng nhiéu hon so véi yéu
cdu van hanh 15 dét. Nhiét d¢ trude day 1a 1400°F dén 1600°F nay thay bang
I800"F dén 2000°F. Quy dinh nay dd 6 anh hudng dén kich thude diu dét.
Ngudi van hanh van cén phdi gia nhiét buéng dot trén trong mot khoang thai
gian hop 1y. Do vay, mét diéu quan trong cin nhé ta kich thude ddu dét mdi
yéu cdu hiéu suat nhiét cao hon ciing nhu thdi gian gia nhiét lau hon. Diu dot
trén duoc di€u bien trong sudt qua trinh van hanh cda 16 d6t, diu d6t & it &
nhiét dé cao va dam bdo duy tri nhi¢t do t6i thiéu & buéng dot tren. Trong
qud trinh dot, dau dot trén sir dung nhiéu hon vi thdi gian d6t lau hon. Day la
nguyén nhan lam giam lugng nhién lieu khi va giam ty & khi hydrocacbon
chua d6t ¢ buong d6t dusi. Khong thé Jam gi d€ giam mifc tiéu thu nhién lisu
trong giai doan nay ngoai trlr viée gidm diém dot da duoc caj dit.

3.6.7. Hé théng khi
3.6.7.1. Hé théng khi dot

Lugng khi duge diéu chinh trong 16 dét hoan toan khic véi lugng khi
thira trong 16 dot, trong qua trinh dét duoc chia ra thinh d6t cic luong khi
cacbon ¢ budng dot dudi va d6t cac chat hod hoi & budng dét trén.

Ta c6 thé nhin thdy lita chdy to khi dét gidly, 14 cay, gé, ddu hoa hoic
nén v d6 1a qud trinh dét hod hoi. Lira chdy nhd 6 thé thay khi d6t than
cui, va dé 12 qué trinh d6t dé tao than héng d€ thiéu huy cac hop chit cacbon.
Muc dich ctia h¢ théng khi dot thuoc budng dot dudi 1a dé cung cép du luong
khi d¢ dot hoin toan cdc hop chét cacbon & ddy dudbng dng dan réc thai. Qud
trinh tod nhi¢t hit am va hod hoi cho qud trinh d6t & budng dét trén. Budng
dét dudi s& van hanh & hod hoc lugng phdp theé. Mic oxi bi thiéu trong qud
trinh dét, khi qué trinh hod hoi két thiic va mot lugng hop chat cacbon va tro
bui khong chdy con lai, hé thong khi tiép tuc cung cap khi dé két thiic qud
trinh dot cdc hop chat cacbon. Sau khi qud trinh dét dién ra, nhiét do & budng
dot dudi tiang la két qua ciia ty 1¢ khi nhién li¢u dat dén hod hoc lvong phdp.

Muc dich ctua hé thong khi dét nhu sau:
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* ‘lrong chu trinh nap ban dau, hé thong khi luen o ty l& thip cho dén
tan khi nhigt do budng dot dusi dat [200°F. D€ wanh hien tuong gay nd, mot
ngudn khi nhé luon dugc duy tri ngay sau khi réc thai duoc nap vio lo dét.

* Trong che do van hanh binh thudng. mot lugng khi dét phai duge duy
tri 6n dinh d€ diéu chinh nhi¢t do budng dét dudi xudng mic thap nhit c6 thé
va dat dugc ty 1¢ dot twong thich véi ty 1€ nap déi véi bo phan gat tro twr déng
hodc ty 1& dot thap hon ty 1é nap dsi véi b phan gat tro bing lay.

* Trong sust qud trinh d6t, modun caj dic he thong khi luén luen tang
dé cho phép nhiet do budng dét dudi dao dong trong khoang 1600'F dén
1800°F. |

* Néu nhi¢t do trong budng d6t dudi cao hon [800°F trong sudt qua
trinh d6t s& 1am tang qud téinh hinh thanh cdc [6p xi. Neu qua trinh dat cé
vin d¢ thi trude hét cin phai tang thdi gian d6t va néy van dé do van khong
duoc gidi quyét thi phai tang nhiét do dot

Can ¢t vio nhigt do det, h¢ thong khi dot sé tyr dong dicu chinh. Budng
dot duéi duge thist k& van hanh véi mae khi yéu ciu cin thict vl nhiét do
vao khoang 1400°F dén 1600°F. Khi nhi¢t do tang trén mure cai dat thi lugng
khi cdp s& giam. Khi nhigt d6 gidm xudng dudi mic caj dat thi lugng khi cap
s€ 1ang,

Nhimg gia tri wong d6i dugi day cho thdy ty I¢ phéin tram tong cong
suat hé théng thong khi ¢6 thé 13y dé ap dung cho cdc loai ric thai khic

nhau. Xin lvu ¢ 12 luong khi Yyéu cdu chi€m ty phén tram nho so véi tong s6:

Van diéu chinh khi Trong khi nap Sau khi nap
Déi vai logi rie thii 0, T ve 2
Khi chua dat Nhé giot 20%
Khi dét chinh (diém dor) 100% 80%
DT vei loai 4 (rdc thdi vi sink hoc
Khi chua dot ' Nho giot 0%
Khi dot chinh (diém dot) - 100% 70%

D6l vai loas ninea, caosu va cde loai
nguyén licw tdng hop khée

Khi chua dot Nhé giot 10%,
Khi d6t chinh (diém dat) 100% 100%
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Lo dét khong nhan biét duge ngudn khi duge cung cp tir dau ké ca
theo thi€t k€ hoac do rd ri. Trong trudng hdp ngudn khi bi rd ri thi thudng bi
0 quanh khu vuc cira, hé théng théi khi dot ddu vao, cira x4 tro, vi biia nén
bén trong, khi ro ri s& cung cap du khi dét lam dnh hudng dén nhiét do cha
buong dot du6i. Ngudn khi chua dét sé tu dong duge diéu chinh xuéng
nguén khi thdp hon. Hau qua 1a khong hodn tat qud trinh dot.
3.6.7.2. Hé thong khi cua ddu dot

Heé thong khi d6t trong b diéu chinh khi 10 d6t 1a ngudn khi d6t chinh
cla buéng dét trén. Budng dot dudi hoat dong nhu bo phan dét va phan nhiét.
Khi gas (khoi) phdt ra tir chét thai vao moéi truong khi s dung ngudn nhiét
cung cdp boi qud trinh dét cdc hop chat cachbon hoac didu dét. Khi qua trinh
hod hoi dién ra & ddu dot, nguon khi cho qud trinh dst s bi thi€u. Ngudn khi
nay duge dua vio qud trinh d6t dé tao ra sy xdo tron nhiam tron 1in khi gas
hod hoi véi khong khi. Qua trinh xdo tron cung véi nhiét do két hap vdi thoi
gian ngung tal buéng dot thi cdp tao ra ba “T7 (Time, Temperature and
Turbulence: thdi gian, nhiét do va chuyén dong khéng déu) can thigt cho
qué trinh dét.

Muyc tigu van hanh hé thdng khi ctia ddu dét nhu sau:

e Trong khi sdy nhiét hé théng khi cla ddu dot s& it va bda nén sé
déng. Qua trinh nay s& duge duy tri cho dén khi dat duge nhiét do nap réac
thii, Nhiét do nap & cdc miic khdc nhau i 1400"F dén 2200°F tuy thuoc va
Joai nguyeén liéu duoc dot hoac theo cdc quy dinh hién hanh.

o O giai doan déu clia chu ky nap, vdi thdi khf clia ddu d6t s& dugc cung
cip manh hon va ngudn cdp khi sé tr do diéu bién tuy thuoe vao nhiét do.
Vao thdi diém nay. dau dot s&€ duge md hoan toan dé duy tri nhiét d6 & budng
dét trén. Lugng khi cung cdp thira cila qud trinh dét cling ¢6 thé st dung dé
dét hét luong khi gas clia thoi diém nap ban dau.

» Sau khi chu k¥ nap déu tién két thiic va hé théng khi duoc diéu bign.
Vi tri hoat dong t6i thi€u clia hé théng dugc cung cap vao khoang 0.7kg dén
0.9kg khi trén (1,5kg rdc thai. Vi trithuc s& duge quyét dinh bai kha nang cta
dau dét dé duy tri nhiét do 161 thiéu.

e Muc ti¢u van hinh khi dot i dé diéu chinh nhiét do & budng dét trén
ma khong tinh dén hiéu qua cia dao dot. NEu nhiét do tang, ngudn cdp khi
ciing tang dé 1am madt budng dot trén. N&u nhiét do giam ciling s& giam dé
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cho phép nhiét do cia binh gas dot tang. Tuy nhién, nhu chitng ta da biét iy
kinh nghiém cta ca s¢ lwemg va gid tri BTU cta rdc tha khdc nhau tir diém
nay qua diém kia vi trong mat s trudng hop ddu dét vin tiép tuc khi nhiét
do giam.

* Mot 56 thiét bi duoc trang bi bo phan dinh 210 khi dot (FAT). Nhing
bé phan nay duoc sir dung dé mé bia ddng lam tang ngudn khi.

3.7. CONG NGHE DANO SYSTEM
3.7.1. 80 dé cong nghé

Réac tugi ’

[ Phéu tiép nhan rac ‘
’ Sang phéan loai J
b’ - Nam cham dign ]

Lén men - 16h
(6ng sinh héa)

Bang tai phan loai

|
BT
§

May nghién ‘

[ U chin (28 ngay) '\ﬁ; Kho thanh pham J

Hink 3.6, S0 dé cong nghé Dano System
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3.7.2. N6i dung cong nghé

Day [a qui trinh cong nghé hi€u khi kiéu Dano System sir dung &ng sinh
h6a quay duge Chinh phi Vuong quéc Dan Mach vién trg xay dung dua vao
hoat dong nam 1981 tai Héc Mon (TP, Hé Chi Minh). Cong sudt clia Nha
mdy 240 tén réc/ ngay, san xudt duge 25.000 tan phan hitu co/ nam. Toan bo
qui trinh cong ngh¢ dugc the hién trén so do. Hién nay Nha mdy Héc Mon
dang st dung cdc chdt thai hitu co di duge XU Iy & bii ric khai thdc, qua sing

thit cong va ché bién phan bén.
3.7.3. Uu, nhuge diém
Ut diém

- Réac duge 1én men rat déu, qud trinh duge dao tron lién tuc trong Ong
sinh hoa, cdc vi sinh vat hi€u khi duoc cung cap khi vt dd am nén phdt trién
rat nhanh.

- Nang suat cao (240 tin/ ngay).
Nhuoco diem

- Mdy méc nang ne, khé ché tao trong nude dic biét 1a cdc hé théng
miy nghién, xich bang tai va cdc vong bi 16n.

- Tieéu thu dién nang rit 16n, cong sudt tiéw thy dién cta nha may la
670kW va tir d6 gid thanh san pham cao.

- Chat luong san phdm tho, khong phi hop véi nén nong nghigp Viet
Nam. chi phi hgp véi cdc nude ¢6 nén nong nghiép tién tién canh tic bing

may.
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3.8. CONG NGHE XU LY RAC THAI SINH HOAT G NHA MAY

PHAN HOU cO CAU DIEN
3.8.1. S0 dd cong nghé

Rac dugce thu gom van
chuyén dén nha may

!

Man toai 2
8.5% = 10,625

¥

Xacdjphtrong lugng  —
{can dién ti}

'

Xy sabd {vi sinh
vat)

4

Y

Tuyén chon

Chat vd cd di chon 18p
50% =625

50% =625
¥ 1
BS sung vi sinh vat,
L; urﬁg ,I {.m i Bay hgi
ugia, 0 1&n me
P 918, G men  15% = 18.75
50% =625
U chin Bay hdi
{b3 sung nudc sach) 592625
35% = 43,75
Tinh ché . Chat va o di chén 14p
——
0% =375 13% = 16,25
Y
Muon loai 1 - ng}:\,]n‘%n Iiéhuﬂcéétao
At lam phan ban
8,5% = 10,625
¥ Y
Bong bac hoan thién san phim Tiéu thy sdn phém
trén thi truding

Hinh 3.7, S¢ d8 cong nghé xit Iy ric thii sinh hoat



3.8.2. Ngi dung cong nghé

Nha mdy duge xay dung theo du dn VIE - 86 - 023 do UNDP tai tro, da
di vao hoat déng cudi nam 1992, Day la cong nghé 4 dong tinh ¢ thoi khi,
qud trinh 1&n men duge Kiém sodt bang hé théng tr dong nhiét do. San phim
di duge B Nang nghiép v Phit trién Nong thon cong nhin 13 sdng kién
khoa hoc k¥ thuat, che phép luu hanh trén toan quoc trong danh muc phan
bon Viet Nam va da duge phép dang ky chat luong san phiam. Hién nay, nha
mdy dang tiép tuc duge nang cap dé nang cao cong sudt.

3.8.3. Uu, nhudc diém

Un diém

- Bon gian, dé van hanh.

- May mée thi€t bi dé ¢hé tao. thay the thuan loi ,

- Nang luong ¢y hao nho.

- Dam bdo hop vé sinh trong va ngoai nha may.

- Hoat dong thuong xuyén quanh nam. ¢d mdi che. thu hot duge nudc
rdc dé phuc vu cho qua trinh {t 1én men, khong giy anh hudng 161 ting nudc
ngam.

- C6 dicu kién md rong nha médy dé nang cao cong suat.

Nhuoe dién

- Nguon rdc 1an qud nhi€u tap chat, chua duge co gidi héa trong cic
kbhau phan loai.

- Chat luong phan bén chura cao vi ¢6 1an cdc tap chat.

- Day chuyén ché bién va déng bao con so sai, thil cong.

- Khong ¢é qui trinh thu héi cdc vat liéu tdi ché,

3.8.4. Quy md, cong suat

Quy mo, cong sudt ciia Nha-mdy Phdn hitu co Cdu Dién sau khi
ndng cap

- Dign tich cua nha may khoang 4. O ha sau khi nang céap.

- Cong suét xu Iy ric thai sinh hoat theo thiét k&: 210 tdn/ ngay.
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- Théi gian [am vigc: 02 ca/ ngay.
- 56 ngay hoat dong: 300 ngay/ nam.

- Thanh phan hity co trong rac thai sinh hoat dua vao xir 1y 1& hon 509,
- San phdm thu héi: 13.260 tin phan bén/ nam.
Quy cdch san pham:

* Loai rov,

* Déng bao loai 02 kg.

* Béng bao loai 10 kg.

- Chét lugng:

* Ham luong nitotir 1,15 — 2,5,

* Ham lugng cacbon hon 13%.

Sdn phdm thu hoi phuyc Vit 1di ché

- Sit,

- Nylon.

- Nhura.

- Gidy.

- Thay tinh,
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Cong nghé cua Nha may

So d6 khéi cong nghé clia Nhi mdy duoc tinh theo $0% cong sudt thiét
k€. tuong duong 105 tdn rdc / ngiy.

Gidgi thi¢u tong mit bang ciia Nha may

Khu sdn xudt

- Nhi tuyén chon rdc — nha A.

- B& 0 hdo khi -- nha F. G, D, H.

- Nha o chin — nha L.

- Nha tinh ¢hé — nha B.

- Nha hoan thi¢n (déng bao + kho san phim) - nha C.

Khu phu tro sdn xudt

- Tram hién thé& dién.

- Tram cip nuéc

- Phong thi nghié¢m

- Khu xtr Iy nuéc rdc

- Can dién t0.

- Vuon thuc'nghiém va dai cay xanh.

- Bii chat tro,

Kbu phu trg san xudt ndy duoc tan dung mat bing clia Nhi may c.

Khu hanh chinh

- Nha diéu hanh.

- Nha bdo vé.

- Nha an,

Day chuyén thiét bi cia Nha may

Day chuyén tuyén chon rdc

- Rédc duge dua vao phan loai bing xe xtc lat, theo cdc bang tai xich.
bang tdi trung gian, tang quay phan loai. Cic thanh phdn hitu co ¢é kich
thude nho hon 8 cm lot qua tang quay phan loai xudng bang tai dua ra khu
ddo tron. Trén dudmg ra khu dio tron cé bang tdi tir thu kim loai. Phin khong
phai hirn co duge dwa ra phan loai bang tha cong gom: gidly. nhua, nylon,

thuy tinh, s&t duge thu héi qua bang tai tir tinh,
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- Cong sudt tuyén chon: 15 tin /h véi thinh phén hitu co hon 50%.

Bé'u

- Ric duge phan loai van chuyén tir khu dao tron sang bé 0 bang xe x(c
lat.

- Trude khi dua vio bé G dugc tron vi sinh vat khir mui phan gidi
xenluloza, cdc thitc an phuc vu cho qud trinh phan hiy ric.

- Xe xiic lat nap rdc viio bé @i vdi dung tich 150 m?/ bé.

- 86 lugng bé: 28 bé,

-Thoi gian thyc hién trong bé 4: 19 - 22 ngay.

- Diéu kién dé€ vi sinh vat hoat dong dugc kiém soat bing do 4m, nhiét
do.Nudc ric phin bay hoi, phan thu héi phai lot xuéng dudi ghi bé duge xir
1§ bo sung vao bé it ching véi bun bé phot.

- Su cap khi d€ oxi héa hitu co duoc tr dong hoa.

Nha u chin

- Thoi gian 0 19 — 22 ngay (tlly theo thivi D).

- Doéng U theo timg be ¢6 chidu cao khong qud 2,5 m.

- Thanh phan hitu ca duge xur Iy, b6 sung do dm, diao tron dé oxi ty
nhién ti€p tuc oxi héa.

Nha tinh ché

- Rdc duge dua tir nha 4 chin vao phéu nap lieu bang xe xdc lat
Manitou.

- Rdc duge qua hai truc xodn t6i bang tdi van chuyén dén tang phan
loal. Cac chit hitu co duoc phan huy 6 kich thuée nhd hon 1,5cm lot qua
mat sang xudng bing tdi tiép tuc dugce phan loai qua ban tuyén ty trong (bang
sang rung va khong khf). Heé théng cAp khi bao gédm: m4y nén khi, 6ng dan,
san pham thu héi va min hitu co duge xylon hiit va chuyén dén bang tai
thong qua hé théng chia man tir tiv (xylon hit tir trén cao dé tranh gay bui
nén ¢ hé thong chia mun xudng bang (ai tir tlr).

- Mun hitu co duge van chuyén bing bang téi dén cusi day chuyén,

- Kim logi dugc thu hoi sav khi da phan loai bing tang quay ¢6 bang tai
tr tinh. Phin ¢6 kich thude 16n hon 1,5cm duge chuyén ra ngodi dé chon lap,
phan ¢d kich thuée nho hon 1,5cm nhung khong phai 1a min hitu co ty trong
16n hon 0.5 duge chuyén ra ngoai chén 14p.
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- Cong suat phan loai: 15 tan/h; dién ndng tieu thu 78 kW/h.

Khu hoan thién {dong bao)

- Mon hitu co duge dua vao ddng bao, nap vao phéu bang xe xic lat
Manitou cing véi cdc phu gia nap sdn vio phéu,

- Thanh phin phan bon duoc lap trinh the(‘)'\yléu cau cla timg loai cdy
tréng, tho nhudng, khdch hang...

- Sau khi lap wrinh. may duoc didu khién trén man hinh trung tam tai
nha C. Hon hop duoc tron déu, phun dm chuyén vao ddng bao theo méy ty
dong c6 in mdc.

- Loai bao 2 viy 10 kg duoe chuyén vao kho biang xe xuc lat.

Trung tam diéu khién

- Puoe bo wri tai nha didu hanh kiém sodt v diéu hanh cic hoat dong
cla nha mdy, bao gém: h¢ thong theo d6i hoat dong cita nha A, nha B, nha C.
Biéu khién qud trinh hoat dong cha bé 1,

- Cdc day chuyén déu c6 he théng diéu khién 1y dong, ¢oi bdo hi¢w,
di¢u khién co. diéu chinh t6c do cha cdc bang tai phit hop tai trong.

Phong thi nghiém

- Diing d€ kiém sodt moi trubng trong qué trinh xit 1y rdc, nude rdc,
phén bun bé phat.

- Diing d€ phan tich mau ciia bé (.,

- Diing dé phan tich chat lugng san pham.

- Diing d€ nhan giong cdc loai vi sinh vat phuc vu xir ly rdc, nude rdc,
phan biin bé phat...

Cdc thiét bi xe mdy

- 3 xe xiic 1ar Manitow.

-3 xe van tai.

- | xe hiit phan.

- 1 xe con. -

Ngoat ra, ¢6 cic thiét bj mdy bom nude, tram dién, may nén khi ding
dé vé sinh nha.
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3.9. CONG NGHE XU LY RAC THAI SINH HOAT CUA NHA MAY
CHE BIEN PHE THAI VIET TRI

3.9.1. S0 dd cong nghé

Rac thai do thi . Phan xi may

phu gia

Phu gia vi
sinh vat,

Taich& Phan loai

Emuni

» Khudy déu —‘

Bao tron

'

B&lhaokhi [#——  Théigio cudng bl ‘
{25 ngay)

'

Vi sinh vat + do U chin
4m 30+35% (21 ngay)

'

Sang phan loai  (M——— Roéto trtinh thu

l kim loai

Nghién nhd

'

Phan loai san pham

]

U dong bao (7 ngay) |

B3 sung vi
sinh vat

Hinh 3.12. So d6 céng nghé xudng ric thii sinkhoat
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3.9.2. Noi dung céng nghé

Cong nghé xir Iy rdc ciia Nha mady dp dung cong nghé 1 1én men déng
tinh ¢6 théi khi cudng bitc, dam bao hop vé sinh.

Cong suat thiét k& xir 1y: 30.000 tan rac/ nam vi sin xudt duge 7.500
tin phan bén/ nam. Nha maydurgc Xxay dung trén di¢n tich 2,77 ha (giai doan
I), giai doan IT s& mé& rong them véi tong dién tich 13 5 ha,

Qud trinh cong nghé nhu sau: Réc -thai duge thu gom 1ir thanh phs —
nhap vé Nha mdy— phun dung dich EM — o loc — dua vao bang tai tiép
liéu — phan loai trén bang chuyén — dua vé sin dio tron (rac hitu co 100%)
— b6 sung vi sinh vat + EM — dio tron bang mdy xiic chuyén dimg — dua
vio be 1 hdo khi — 1 chin — dura vio h¢ thong sang — nghién — phan loai
sdn pham — G vi sinh vat (phdn giai + kich thich sinh truong + ¢& dinh dam
+ EM) — déng bao.

3.9.3. Uu, nhugc diém

Uu diém

- BG tri lién hoan (trong nha ¢6 mii che), van hanh thuan tién va c6 sir
dung cic loai vi sinh vat dé dam bio moi truong va nang cao chat luong phan
hén,

- Thiét bi lam viéc dong bo, dé sir dung va thay the.

- Pdam bao hop vé sinh lrong va ngoai nha mdy, c6 hé thong thu hoi
nude rac O cde khau: phan loai, O hdo khi.

- Chat luong san phdm t61, da dang.

- Cdce thi€t bi ddm bdo an toan lao dong nhu: hé théng chéng sét, chisy
sang, bao vé& qu4 tai. |

Nfrrr(ff' diem

- Phan loai trén biing chuyén thi cong.

- Qua trinh déng bao thi céng..

- Chua cé phong nuéi cdy vi siph vat.

- Chua ¢6 cong nghé tii cheé,

Céc nhuge didm trén duge khic phuc trong giai doan II. bao gom: khu
chita chét oo, tdi ché nylfon lam san phim nhua, phong nudi cdy vi sinh vat,
thi€t bi déng bao hoin thién.
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Chuong 4

XULY CHAT THAI RAN LAM PHAN BON HUU C@
SINH HOC BANG PHUGNG PHAP VI SINH VAT

4.1. GIOI THIEU NGUYEN LY {J PHAN

U sinh hoc ¢6 thé duoc coi |3 qud trinh 6n dinh sinh héa cic chat hitu ¢
d€ thanh cdc chat mun, véi thao tic sin xuit vi ki€m sodt mot cich khog hoc,
a0 moi trudmg o1 wy ve; qua trinh san xudt Qud trinh o dugc thue hién theo
hai phuong phap:

* Phuong phip 1 yém khi.
* Phuong phip u hisy khi (thoi khi cudng biic).

Qui tinh g ap dung dai vé6i chai htz co khéng doc hai, hai yéu 1§ nhiét
do va do dm luen duoc kiém sosdt rong qui trinh 0, qui trigh tU tao ra nhiéy
rieng nher sy oxi hoa cde chat théi rira. Sin pham cusi clng cta qud trinh
phan hay {3 CO,. nude va cic chit hitu co bén viing nhu lignin, xenluloza,
SO

4.1.1. Nguyén Iy (i phan & cha dd y&m khi

Thuc chit cia qud trinh 0 y&m khi I3 St phéan gidi phite tap gluxit, lipit
va protein véi SWtham iy clia cde vi sinh vt ky khi. Nguyen Iy it phan & che
dd yém khi A sir dung chi yéu cic vi sink vat ¢6 sdn trong tu nhién, sir dung
lwong O, 167 thidy trong qua trinh phan hay. Day |3 phuong phdp da duge ip
dung tir 1w, cdc phé thai hiy ¢0 dugc bo sung them phan bin va mot s¢ che
pham vi sinh vat phan gidi hity cg khic, sau d¢ dugc danh thanh ludng hoae
déng vi phi kin. Sau 3 _ 4 thing pht kin cong vai nhi¢t do, do am, do xép
phé thai hiju co duge phan hiy thinh phan hin ce:



4.1.2. Nguyén Iy 4 phan & ché dé higu khi

Thuye chat G phan & ché do higu khi 1 qud trinh U sinh hoc quy mo cong
nghiép. Rac tuoi duge chuyén vé nha mdy, sau dé duge chuyén vao bo phén
nap ric va duge phan toai 14y phin rdc hitu co. Phin réc hitu co nay duogc tron
vGi phin ngudi va ché phim EM;., vi smh vat phan giai xenluloza (Emunt 6).
Sau d6 mdy xGc dua vat li¢u nay vao bé i lén men, ¢6 ché do thoi gi6 cudng
bic nho hé théng quat gié. Thaoi gian 0 1a 21 ngay,

Nguyen ly clia phuong phdp nay Ia chi yéu sis dung cic chung vi sinh
V&l ¢6 sdn trong tu nhién, bo sung thém mot s6 che’ pham vi sinh vat phan
gidi manh xenluloza, protein, lignin ... Diéy chinh nhiét do, do am, oxi , do
thodng khi. pH va céc chat dinh dudng c6 lgi nhdt nham kich thich su phat
trién cla h¢ vi sinh vat ¢é trong bé 1t phan hiy cdc chal hitu co tao thanh

min,

Ph¢ thai hitu co + nhiét d6 + do 4m + do thodng khi + O, + chit dinh
dudng (phan ngudi) + EM + thai gian tir 1.5 - 2 thang = phin hit co,

Rdc hitv co + O, (nhiet do. do 4m. vi sinh vat) 2 H,O + CHNOS
(humus)

CHNOS (humus) duge goi [a compost 1a thanh phin dinh dudng ché 1ao
phan rac. Thanh phan humus duroc phan tich nhu trong bang 4.1.

Bang 4.1. Phan tich thanh phan axit ¢é min chiét xuat tir dat & nhirng \ung., ¢t khi hau
khic nhau (theo Schristzer, 1977)

B DAt B
Nt%%lyo;in ?g:}vggcg Axit Trung tinh n?f:;t L:;:\,ji Dé’:jg?iét b;;utnrgén
: 100
o c 56,2 ©38-58.7 | 55,7587 | 53,6550 544 -5449 56,2 |
H 6.2 3.2-58 ;,4-—5.5 44-50 48-56 4,7
N 43 08-24 45-50 33-486 41-55 | 3.2 N
0 05 0,1 »0,5. 06-09 08-15 06-08 0.8
N S 32,8 354 -~ 38,3. 327-347 | 348-383 | 34,1 - 352 351
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Bdng 4.2. Phan tich thanh phan axit fulvic chiét xuat tir dat ¢ nhitng vang ¢6 khi hau
khac nhau {theo Schristzer, 1977)

il ~ pa
. s y . Trun
Nt(g)uyo’zn ?)ELV;JJCQ Axit Trung tinh nﬁgti?’;fi Da:j;:uet binh trgn
R L ’ 100
C 477 4&_9 40,7 -425 422-443 42,8 -50,6 459
— N | 54 | 41-47 | 59-63 [ 59-70 | 38-53 | 64
N L ] 00-13 | 23-28 | 3.1-30 | 20-33 | 21 |
9 L 16 | 01-05 [0s-17 | 25 | 1335 | 19
—2 | M2 [436-470 | 47.1-498 [ 431-478 | 397-478 | 448 |

Ty 18 C/N clig min khong phin dnh 1y ¢ d6 cia dat hay cta phan
chuéng tuy nhién né phin 4nh sy tron chat dam nén né 1A mot chi s¢ hoat
tinh sinh hoc,

Ty 1&¢ C/N khi 160 hon | 13 mot chi sd thom,

Cén nude ¢6 it cachon va nito hon man trong dat,

4.2. CAC PHUONG PHAP LAM PHAN U

4.2.1. Phuong phap 4 thanh déng 1én men c6 dao tron

Day [a phuong phdp ¢ dién nhit: R4c dugc chat thinh déng ¢6 chiéu
cao khoa-ing 1,5 = 2.5 m. méi tuan dio tron 2 tdn. Nhiét do trung binh Ix
55" C, do &m duy tri 12 50 - 60%. Két thic qud trinh U savu 4 tudn, 3 - 4
tuan ti€p theo khong ddo trén nita, lic ndy hoat déng cita vi sinh VAt €
chuyén héa cdc chit hitu co thanh min. Phuong phap niy dé thue hién nhung
mat ve sinh, gay 6 nhiém nguén nude va khong khi,

4.2.2. Phuong phap 4 rac thanh déng khéng dao trén, cé théi khi
cuong birc

Ric duge chét thanh dong cao 2 — 2,5 m. Phia du6i duge ldp dat he
thong phan phéi khi. Nhéy qud trinh thoi khi cubng bitc ma cic qua trinh dwgc
ti€n hanh nhanh hon, nhiét do on dinh v it 6 nhiém. Phuong phdp nay doi
hoi trinh do cong nghé vira phai, dé dp dung.

4.2.3. Phuong phap 1én men trong cac thiét bj chira

Phuong phdp nay dua trén co s& ctia cic phuong phdp trén, ¢é thé kiém
s0dt chat ché luong khi va nudce thai sinh ra trong qua trinh lén men, Nguot ta
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thuong bd sung cdc vi sinh vat di tuyén chon dé qud trinh 1én men Xay ra
nhanh hon, dé ki€ém sodt hon v it 6 nhiém hon.

4.2.4. Phuong phap 1&n men trong 16 quay

Réc sau khi thu gom dugc phan loai va dap nhé bang biia réi dua vio o
quay nghiéng véi do dm 1 50%. Trong khi quay rdc dugc dio tron do vay khong
cdn phi théi khi. Rdc sau khi 1én men dugce 0 chin trong vong 20 - 30 ngay.

4.3. CAC YEU TO ANH HUGNG DPEN TIEN 1310 U VA CHAT LUONG

SAN PHAM
4.3.1. Phan loai va nghién

Viéc phan loai can than cdc chal thai 14 r#t quan trong dé ¢6 thé dat
duge mét qud trinh compost hoan hao.

Viée giam di kich thude coa nguyén liéu (bang cdch bam nhé hoic sing
phan loai) nhu mot h¢ qua lam tang nhanh t6¢ do phan huy.
4.3.2. Nhiét do

Su giai phéng CO, t6i da xdy ra & nhiét do 55°C. N6 bit diu tang iy wr
trong khodng tir 25 dén 400°C. sau dé tang tir 45 — 55'C.

Méi vi sinh vat déu ¢6 nhigt o t5i wu dé tang treang,

Nhiét do t6i uu cho qud trinh én dinh sinh héa 3 40 - 55°C.

Nhiét d6 cao (ngudng trén) d6i v6i déng 6 thi téc do. mic 11 s& nhanh.

Luu § ¢an ngan nglia qud kho, qud lanh & phin nao dé clia dong u.
4.3.3. D6 am

D6 am t6i vu déi véi qud trinh { tir 50 — 52%.

Néu vat liéu qua kho khong dd d¢ 4m cho su tdn tai cta vi sinh vit hoac
néu vit lieu qua am thi s& dién ra qua trinh 1én men y&€m khi, O, khong fot

vao dugc.
4.3.4. Anh hudng clia pH

pH gidm xudng 6,5 — 5.5 trong giai doan tiéu hily va mat va sau dé tang
nhanh & giai doan wva &m t6i pH = 8 sau dé giam nhe xudng 7,5 trong giai
doan lanh va trd nén gid ¢bi,

Neéu ding voi dé tang pH & giai doan ddu va pH s& tang lén ngoai
ngudng mong mudn tam cho nits & dang mudi s& mat di.
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4.3.5. Bo thoang khi va phan phai O,

Thong thuong dp lyc tinh 1a 0,1 - 0,15mm cot nude, cin tao ra dé diy
khong khi qua chiéu sau tir 2 - 2,5 m vat ligu. dp luc dé chi can quat gid 1a
du chi khéng can mdy nén. Cdc cira ca bé 11 s& dam bio cho am thodng, chi
can dao cua 16 & moi ngdy mot 1an hoac nhiéu ngdly mot lan. Déi véi cic vat
li¢u nho (kich thudc nho hon hodc bang 25mm) O, ¢6 thé xuyén thdm vio
qua ctra sau 0,15 - 0.2 m. '

Su phan phéi O, cho bé 1 I rét cdn thiet boi vi sinh vat hiéu khi can O,
luong O, ticu thy 12 4.2g O, / [ kg rdc / ngay, nghia 1A khodng 4 m’ O,/ 1 tan
rac / ngay. Nhu cau O, tiéu thu rdt Idn trong nhitng ngiy ddu cta qua trinh
compost va roi giam dan. Sy sdn sinh CO, luén tuong ducng véi luong O,
ti¢u thu.

Qud trinh ky khi bat ddu khi ty 1e O, trong cdc bé U nhd hon 10%., sau
do khi metan CH, xuat hién. Qua trinh ky khi dic bif:i quah trong khi ty 1& O,
dudi 5%.

Cén ¢6 mot qud trinh suc khi manh dé hé trg cho vi sinh viit hdo khi va
su phan huy 161 wu. Ty 1& O, tiéu thu khong én dinh, phy thude vio nhi¢t do,
su thay déi trong thanh phin va mic doé O chin cia phian compost va kich
thude nguyén fiéu.

4.3.6. Ty 1&é C/IN, N/P

Tuong quan C/N bi lam nho dan cho dén khi ty 1& nito ¢d dinh va nitg
khodng héa nhu nhau. Sau mot qud trinh dai, ty 1& C/N clia phan con lai s&
bing vdi ty 1€ clia vi sinh vat. Qud trinh nay cdn ¢6 thdi gian, néu ngay tir
dau. ty 1¢ C/N thap, sw khodng hda nite thu duoc tir su ¢ dinh, Ty lé C/N cao
¢o the 1am mat nito bdi amoniac NH,.

Ty 1& N/P trong mot t€ bao dudc dat trong khoang tir S dén 20. Néu ty 1é
N/P cua phén con lai cao hon ty 1 clia nhiing t€ bio vi sinh vat thi cin bd
sung mot luong phosphat trén ty 1¢ 100 phdn nguyén liéu hinu co. Uu the
trong ty l¢ N/P khién cho sy phgn hily cao, gidi phéng mot luong nho O, va
mot luong 16n hon dugce san sinh.

4.3.7. Tén that nito trong qua trinh (0 v3 st bao tén nito

Nghien ciru phan tich nito trong tat cd cde giai doan 1, tir fdc dua vat
licu thd vao cho thay rang nitrat, nitrit ¢6 mat & (it ca cdc miu: mau ric (wot
mai. ¢é trong I6p vdng clia bé phan hay thi nghiém.
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Nitrat, nitrit hodn toan khéng c6 trohg cdc mdu ldy & dudi sau 70 gity &
bé phan hiy thi nghiem. Diéu nay chiing t& rang nitrat, nitrit bi s dung trong
qud trinh sinh héa véi t6c do 16n hon 13 tde do hinh thinh ching,

Su bao t6n nito ¢ thé sit dung céc ky thuat méi vé quan ly va loc sinh
hoc khong khi cé thé thu duge 16i 95% mde thit thodt 50% nitg dudi dang
khi trong qua trinh G compost. 1am cho quy trimh 0 compost ¢é kiém sodt
bang loc sinh hoc tro thanh ky thuat bio n nito hieéu qud nhdt. Phan
compost {rong bé lgc sinh hoc dung lam chat gom nito, tao ra cdc ky thuit
mdi ¢6 suir dung bo loc sinh hoce nhu mot bo phan cua quy trinh x& Iy lam
phén compost.

4.3.8. Bao vé nudc ngdm va nudc mit

U compost ¢6 kiém sodt duoce dac tring bang cidc phuong thire quan Iy
520 cho ngdn ngira duge nude rd ri bao hoa dinh dutng trong dong chay thai
ra tr ¢ ¢ ché bign, ¢ thé giy & nhiém nudc ngdm v nudc mat. Cé thé sir
dung mot s6 bién phap dé ngan ngira nude 1o i,

Céc toa nha v mdi che cdc ludng 1 thong id (i chin).

Bé mat nén dé bétong hay ximang dat {(trdnh ding nhua duong vi khi
gap nhi¢t do tir phin compost dé bi chay vi din giy).

Thu gom nude mua va cdc bé lang bén ngoal cdc luéng u chin.

Diing vai che cdc dong 0 dé khong khi ¢6 thé thodt ra ngdai, ngan duoc
nudc mua.,

4.4, CO CHE PHAN HUY RAC THANH PHAN HIU ¢O

4.4.1. Thanh phan cac vi sinh vat trong déng G

Quad trinh compost [a mot qud trinh oxi héa héa — sinh cde chat hity co
do cic loai vi sinh vat khdc nhau. Nhitng vi sinh vat phat trién theo cip s6
nhén, dau tién 1a cham va sau nhanh hon.

Thanh phan céc vi sinh vat ¢6 trong déng i lam phan compost bao gém
cic chang gidng vi sinh vat phan hiy xenluloza, vi sinh vét phan giai protein,
.. . . e . S iw . S
vi sinh vat phan giai tinh bot, vi sinhvat phan giar phosphat.
4.4.1.1. Vi sinh vat phén gidi xenluloza
Trong thi¢n nhién ¢6 nhiéu nhém vi sinh vat ¢é kha nang phan huy
xenluloza nhd ¢é hé enzym xenluloza ngoai bao. Trong dé vi ndm 13 nhém
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¢6 kha nang phén giai manh vi né tiét ra moi trudng mot lugng 16n enzym ¢6
ddy dii cdc thanh phan. Nam méc ¢ hoat tinh phan gidi xenluloza, dang chi
§ la Tricoderma. Hiu héi cic loai thuge chi Tricoderma s6ng hoai sinh trong
dat. réc va ¢6 kha nang phan hay xenluloza. Trong nhém vi nim ngo’ai'
Tricoderma con c0 rat nhiéu giong khdc ¢6 kha nang phan gial xenluloza nhu
Aspergillus, Fusarinm, Mucor.

Nhiéu loai vi khuin ciing ¢6 kha niang phan huy xenluloza, tuy nhién
cuong d6 khong manh bang vi ndm. Nguyén nhan 1a do s8 luong cnzym tict
ra moi trudng cia vi khuan thuong nhé hon, thanh phén cac loal enzym
khong day di. Thuong & trong déng G rac ¢6 it loai vi khuin c6 kha niang 1i¢t
ra day d0 bén loai enzym trong hé enzym xenluloza. Nhém nay tiét ra mot
loai enzym. nhém khdc tiét ra loai khdc. ching phéi hgp véi nhau dé phén
gidn co chit trong mai quan hé hé sinh. Nhém vi khudn hi€u khi bao gom:
Clostridinm v dac biét Ta nhém vi khudn séng trong da co cia ddng vat nhai
lai. Chinh nhd nhém vi khuan nay ma trau bo c6 thé sir dung duoe xenluloza
frong ¢, rom ra lam thitc &n. D6 13 nhiing cau khudn thude chi Runinococcus
¢6 kha nang phan hity xenluloza thanh dudng v cic axit hitu co.

Ngodi vi ndm va vi khudn, xa khuén va niém vi khudn ciing cé%ha ning
phan hoy xenluloza, Ngudi ta thudng sir dung xa khuan, dac biét la chi
Streptontyces trong viée phan hiy ric thai sinh hoat, Nhitng xa khuan nay
thudng thude nhém wa néng, sinh trirding va phdt trién t6t nhat & nhiét do 45
- 500°C rat thich hop véi qud trinh O ric thii.
4.4.1.2. Vi sinh vat phén gidi protein

Trong moi truding rdc i déng, nito 6n tai & cic dang khic nhau, tir pito
phan giai o dang khi cho dén cic hgp chat hifu co phiic tap ¢ trong cd thé
dong, thuc vat va con ngudsi, Trong co thé sinh vat, nitg tén tai chl yéu dudi
dang cdc hop chit dam nhu protein, axit amin. Khi co thé sinh vat chét di,
lugng nito ndy hitu co ndy tdn tai & trong dét (réc). Dudi tac dung ctta cdc
nhém vi sinh vat hoai sinh, protein dugc phan gidi thanh cdc axit amin. Céc
axit amin nay lai dugc mét nhém vi sinh vat phan giai thanh NH, hoac NH,*
goi la nhém vi khudn amin héa. Quasrinh nay goi 1 su khodng hoa chat hiu
¢ vi qua do, nito hitu cor duoe chuyén thanh dang nito khodng. Dang NH," s¢
dugc chuyén héa thanh dang NO,” nhd nhém vi khuén nitrat héa.

Céc hop chat nitrat lai duge chuyén héa thanh dang N, phan ti, qud
trinh nay goi la sy nitrat héa dwge thuc hién bédi nhém phan nitrat. Khi N, s&
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duge ¢6 dinh lai trong t& bao vi khudn va 1€ blo thuc vat, sau d6 chuyén
thanh dang N, hitu ¢co nhd nhém vi khuin c6 dinh N,. Do d6 vdng tuén hoan
N, khép kin. Trong hiu hét cic khau chuyén héa clia vong tudn hoan déu ¢6
sy tham gia cua cic vi sinh vat khidc nhau. Néu su hoat dong cua mot nhém
nac dé ngimg lai thi todn bo sut chuyén hoéa cila vong tudn hoan s& bi anh
huong nghiém trong.

Trong qué trinh compost, nhém vi khudn chinh phan gidi protein Ia vi
khudn nitrat héa, vi khuin 6 dinh nito. '

Nhoém vi sinh vat ti€n hanh nitrat héa bao gém hai nhém tién hanh hai
giai doan cila qud trinh. Giai doan oxi hou NH," thainh NO;™ goi la nitrit hoa,
giai doan oxi héa NO; thanh NO; goi 12 giai doan nitrat hoa.

Nhom vi khudn nitrit héa bao gém ban chi khdc nhau: Nitrozomonas,
Nitrozocystie, Nitrozolobus va Nitrosospira. ching déu thuoc loai tu dudng
bit buoc, khong c6 kha nang song trén moi trudng thach, bGi vay phan lap
ching rit khé, phai ding silicagen thay cho thach. Nhém vi khuin niay 6
nhém tr dudng héa niang ¢é kha nang oxi héa NH,* bang O, khong khi va
tao ra nang lugng:

NH," +3/2 0, > NO, + H,0 + 2H" + nang lugng.

Nhom vi khuan nitrat héa tién hanh oxi héa NO:’ thanh NO; bao aom
bu chi khac nhau: Nitrobacter. Nitrospira va Nitrococens. _

Qua trinh oxi héa NO, thanh NO; duoc thue hién bdi nhém vi khudn
nitrat héa. Ching ciing 1a nhilmg vi sinh vit tu dudng hda ndng cd kha nang
oxi hdéa NO; tao thanh nang lugng. Nang llrcmg nay duge ditng dé ddng hoa
CO, tao thanh duong.

NO, + 0O, NO, + ning luong.

Nhém vi khuin cg dinh nitg cé trong moi trudng ric 0 1a cdc nhém:
Azotobacter - & mot loai vi khuin higu khi, khéng sinh béao tir, ¢6 kha nang
¢6 dinh nito phan 1, s6ng tu do trongdat (rac).

Clostridiun 1a mot loai vi khuan ky khi séng tr do trong rde, ¢6 kha
niang hinh thinh bao (. loai pho bién nhat 1a Clostridium pastensininm cb
hinh que ngan, khi cdn non cé kha nang di dong bai tién mao. Khi gia mat
kha nang di dong. Khi hinh thanh bao tir thutmng ¢6 hinh con thoi do bao nr
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hinh thanh 16n hon kich thude t€ bao. Clostridium cé khi nang déng héa
nhiéu nguén cacbon khic nhau nhu céc loai dudng, ruou, tinh bot... N&
thuédc loai ky khi nén cic san pham trao déi chat clia né 12 cdc axit hitu co,
butanol, etanol, axeton, dé la cdc san pham chira duoc oxi héa hoan toan.
4.4.1.3. Visinh vat phéan gidi tinh boét

Trong rdc bé 0 ¢6 nhiéu loai vi sinh vat ¢6 kha nang phan gidi tinh bot,
Mot s6 vi sinh vat ¢6 khd nang tiét ra-moi truomg day du cdc loai enzym
trong he enzym amilaza. Vi du nahw mdt ¢ vi nam bao gdm mat 56 loai trong
cidc chi Aspergifius, Fusarinm, Rhizopus.. Trong nhém vi khuin ¢é mot sé
loai thude chi Bacillus, Cytophaza, Pseudomonas... Xa khuan ciing ¢6 mot
$0 chi ¢6 kha nang phan hay tinh bét, Pa s6 cdc vi sinh vat khong cé kha
nang ti¢t day di hé enzym amilaza phan hay tinh bot. Chiing chi c6 the (iét ra
mor truong mét hode mot v men trong hé dé. Vi du nhu cdc loii
Aspergiling  candidus,  Pasteurianum.  Bucillus  subtilis. B.mesenterices,
Clostridivm, A.oryzae... chi c6 khid nang tiét ra moi trudng mot loai enzym «
—amilaza. Cac lodi Aspergitins orvzae. Closirinivm acetobuliticun chi 1iét ra
moL trudng o — amiolaza. Mot 56 loat khdc chi ¢6 kha ning tiél ra méi trudng
enzym gluco amilaza. Cic nhém ndy cong tac vdi nhau trong qua trinh phan
huy tinh bot thanh duong. Trong sdn xudt nguoi ta thudng st dung cdic nhém
vi sinh vat ¢6 kha nang phan huy tinh bot. Vi du trong ché bién rdc thai hitu
€O ngudi ta cing st dung nhiing ching vi sinh vat ¢6 kha nang phan hiy tinh
hot dé phén hiy tinh bot ¢6 trong thanh phén rdc hitu co.
4.4.1.4. Visinh vat phén giai phosphat

Trong ric u. phospho 16n tai & nhi¢u dang hop chat khdc nhau, Phospho
duge tich ity wong rac khi dong thire vat chét di, nhitng hop chit phospho
htiu co nay duge vi sinh vat phin gidi tao thanh céic hgp chit phospho vo co
khé tan. Do d6 phospho tén tai & hai dang: phospho hitu co va phospho vé co.

Vi sinh vit phan gidi lan hiu co chi yéu thudc hai chi: Bacillus va
Pseudomonus. Céc lodi ¢6 khia nang phin gidi manh 12 B.megatherium.
B.mycoides va Psendomonas sp. Ngay nay nguti ta di phdt hién mot s6 xa
khudn va vi ndm cling ¢6 khd nang phan gidi phospho himu co.

Vi sinh vat phan gidi lan vo co bao gém cde loai vi khudn cé kha nang
phan giai manh & Bucillus megatherium, B.butyricus. B.mycoides.

Psceudomonas radiobacter. Pogracilis... Trong nhém vi nam thi Aspergitlus
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niger ¢6 khd nang phan gidi manh nhat. Ngoai ra mdt s6 xa khudn ciing ¢6
khd nang phan giai lan vo co.
4.4.2. Syrhoat déng cua cac vi sinh vat trong déng G

Cdc qua trinh sinh héa dién ra trong dong 0 rdc chi yéu do hoat dong
cla cdc vi sinh vat sir dung cdc hop chat hitw co lam nguén dinh dudng cho
cac hoat dong s6ng cla chli-ng. Cic loai vi Khu@n va ndm déng vai trd quan
trong trong qué trinh phan gidi cdc hop chat: Cic loai vi sinh vat phar trién t6t
trong cdc diéu kién moi trudng duge xdc dinh nhu béng 4.3

Bdng 4.3. Céc y€u 10 moi trudmg anh hudng dén vi sinh vt

Yéu t8 méi truang Khoang xac dinh ]
Nhiét 46, °C 0-70
Néng doé musi, % NaCi 0-3
pH 1.0-12
Nang dé oxi , % 0-21
Ap suat, mPa 0-115
Anh sang Bong t8t, anh sang manh

Cic vi sinh vt tham gia vao qud trinh phan giai tai cdc déng 1t réc dugce
chia thanh ba nhém chi y&u sau:

- Cdc vi sinh vat va am: phat trién manh & nhiét do tir 0 - 20°C.

- Cde vi sinh vat ua am: phat trién manh tir nhiét dé 20 — 40°C.

- Céc vi sinh vat ua néng: phdt tri€n manh & nhiét do tir 40 — 70°C.

Su phit trién cla cdc loai vi sinh vat theo nhiét do dugc thé hién theo dé
thi sau: Thoi ky déu cia qud trinh 4 ric, qud trinh higu khi duge dién ra, giaj
doan nay c¢dc chat hitu ¢o dé bi oxi héa sinh héa thanh dang don gian nhu
protein, tinh bot. chit béo via mot lugng nhat dinh chat xenluloza. Trong qua
trinh nay. cdc vi sinh vat ti€p nhan mot lugng nang luong rat 16n va vi the cé
ton tai mot luong nang hong dang k& & dang nhi¢t. Luong nang lugng nhiét
duoc 1o thanh bén trong Iong dong U duoc tao ra nhiéu hon so véi lugng
nhiét nang duge thodt ra bén ngodi vit do dé nhiét do bén trong cic déng bé
duge tang teén. Gid i nhigt d tang 16i 60 — 70°C, kéo dai trong thdi gian
khoing 30 ngay. O khoiang nhiét do nity, cdc phan ting héa hoc dién ra $& o
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hon cdc phdn tng vi sinh vat bdi vi hiu het chiing vi sinh vat khong phit trién
dugc & nhiét do 70°C,

Trong qué trinh phan hiy hidu khi. cic polime ¢ dang da phan tir duogc
vi sinh vat chuyén héa sang dang don phan tir vi t6n tal ¢ dang tur do. Cic
polime don phan tir sau dé lai dugc vi sinh va hap thu, st dung trong viéc
ti€p nhan nang luong d¢ kien tao nén t¢ bao méi. Khi O, bj cdc vi sinh vat
hi€u khi tieu thu dan thi cic vi sigh v&t yém khi bit diu xuat hicn va nhiéy
qud trinh lén men khic duoce bit diu dién ra trong déng 0. Cic vi sinh vit
tham gia vio qud trinh len men |3 nhom vi sinh vat dj dutng trong diéu kien
ca yém khi lan ky khi nghiém ngat, Céc chit hiju co dang don gidn, cdc axit
amin, dudng... duoe chuyén héa thanh cic axit béo d¢ bay hoi, rugu, CO, va
N,. Cédc axit béo dé bay hoi, rirou sau dé lai duoe chuyén hoa UEp tue véi sur
tham gia cla cdc vi sinh Vit axeton va cdc vi sinh vat khir sunfat.

Cac vi sinh vat axeton 140 ra cic axit axetic, khi CO, ¢dn cde vi khuin
tht chi tao ra khi N, vi kh{ CO,. Cic chat nay la nguon nguyén licu ban diu
clia qud trinh metan hda. Cac vi khuin tao sunfat va vi khuan tao metan 1a
nhitng vi khuan thuéc nhém tao vi sinh vat ky khi bt budce. CO hai nhém vi
sinh vat chii yéu tham gia vao qud trinh tao metan, phan I6n 1a nhém cdc vi
stnh Vit tao metan tir Khi N, va khi CO,, phan nho (26m 2 dén 3 ching loai)
la nhitng vi sinh vi tao metan tir axit axetic, Trong téng luong khi metan tao
thanh tir déng 0 thi ¢6 16§ 70% duoc tao thanh tir axit axetic. NEu nhu 6 ton
tai nhicu sunfat trong cdc dong G thi cdc vi khudn khir sunfat s€ mang tinh
tr¢i hon vi khuin metan v nhu vay s€ khong cé khi metan tao thanh néu
sunfat van tén tai. Trong qud trinh chuyén héa y€m khi va ky khi, nhiét 46
cua cdc dong 0 giam Xuong vi cdc ching loat vi sinh vat & giai doan nay tao
ra it nhiet lugng hon nhiéu so v qua trinh chuyén héa hidu khi (chi bing
7% s0 véi qud trinh higy khi). N&u néng 46 cia cdc axit hity O, axit béo dé
bay hoi tao ra cang nhiéu (hi trong nudce ric sé ¢d pH thip (4 - 5) va cé néng
do COD, BOD, cao.

Nhu vay, réc hitu co tai cac ddng U duoc phan hily theo nhidu giai doan
chuyén héa sinh hoc khic nhau dé 120 ra sdn pham cudi cing 13 min hitu co
dé lam phan compost.

4.4.3. Lua chon cac chiing gidng vi sinh vat xir Iy rac thai lam phan
Tinh trang pha bién hi¢n nay tai cdc co sé ché bich ric fa 0 rdc 1o nhién

V&1 cdc vi sinh vat ¢6 sin trong ric. Bicu nay dan dén mot 5o han ché nhat

dinh trong qui trinh xi ty, théi gian 0 kéo dai. chat luong phan thanh phim
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khong cao... khi tao dugc diéu kién thuan loi (nhiét do, do 4m, pH ...) thi
khong phai chi cdc vi sinh vat ¢6 loi phdt trién ma ca cdc vi sinh vt cé hai
ciing phat trién, sinh doc t& 1am hai cay trong va 6 nhiém dat. Chinh vi vay,
viéc tuyén chon cdc vi sinh vat hitu hiéu dé bo sung vao déng U thie sw can
thiét. Tuy nhién dé c6 thé tuyén chon duge chiing gidng vi sinh vat hitu hiéu
cin phai dya trén nhing nguyén tic sau:

- Phai ¢6 hoat tinh sinh hoc cao nhu kha nang phan giai xenluloza va
cac hgp chét cao phan tir khic.

- Phai sinh truéng manh trong dicu kién dong 0 1an 4t cdc vi sinh vat
khéc. :

- Cdc téc dung cdi tao ddt 161, tic.la phdt huy céc kha nang sau khi da
bon vao dat.

- Khong doc hai cho ngudi, vat nuoi, cdy trong vi cdc vi sinh vat hitu
ich trong viing ré,

- C6 kha niing sinh tritdng manh trén moj truong don gian. dé ki¢m.
thudn [gi cho qud trinh san xuat ché pham.

Céc vi sinh vat cd cic dac diém trén day khi dugc bo sung vio rdc 0 van
¢ thé thure hién chire ning, do dé ¢6 thé nang cao san [ugng man ma khong
anh hudng téi méi trudng song.

. C6 thé bo sung vio déng U mot s6 nhdm vi sinh vat hitu hiéu sau:
* Xa khudn

Céac ching xa khudn c¢6 khd nang phan giai nhanh céc hgp chit cao
phan tur trong rdc. Trong d6 hoat tinh phan giai cac hop chil ligno, xenluloza
(12 hop chat rat khé bi phan hity boi da s& vi sinh vat) n6i bat hon ca. Ngoai
ra con cd kha nang sinh cdc chat kich thich sinh truéng thuc vat (gibberellin,
axit indolaxetic...}. Vi vay, trong dit, xa khudn c6 kha nang phat huy tic
dung vai cay trong. Nho khd nang chiu nhiét do ‘cao mi xa khuan cé thé sinh
truong va hoat dong manh mé trong déng 0 thuc 1€,

* Vi khugn

- Vi khuén phan giai xenluloza: {,0 khd néng sinh trudng & nhiét do cao,
bén canh hoat tfnh phan giai hop chat ligno — xenluloza ¢on sinh nhidy
enzym ngoai bao phan hiy cic cao phan tir khdc nhu protein, tinh bot. U

diém cla nhimg vi khuin chiu nhiét nay 14 sinh truéng khd nhanh do dé cg
thé 14n 4t cac nhém vi sinh vat khong hitu ich khéc.
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- Vi khuan sinh chét kich thich sinh trudng thuc vat: gém céc vi sinh vt
ma trong qud trinh trao doi chit cé kha nang téng hop cac hormon thuc vt
nhu gibberellin, axit indolaxetic, xifokinin. Cdc ching vi khuidn ndy thudng
duge bo sung vivo giai doan cudi clia qud trinh san xudt san phan 0 va phat
huy tic dung khi duge b sung vao dat tréng trot.

- Vi khuan Jactic: san sinh axit axetic tit dudng va mot s6 hydrocacbon
khdc dugc sinh ra nhd hoat dong cla mot s& vi sinh vat phan hily xenluloza,
tinh bot. Nguge lai vi khudn lactic lai ¢ tdc dung 1ang cudng sir phan hiy
ctia cac chat nhur lignin, xenluloza, su sinh trudng cia vi khuén lactic khong
gay tro ngai dén qua trinh phan hiy cdc chat hiu co. Trong qua trinh trao déi
chat, vi khudn ¢ san sinh ra axit lactic, ¢6 kha nang tc ché cdce vi sinh vat
gay hai.

o Vinam

- Cdc chung vi nam sit dung trong ché pham c¢é déi nhiét do cho sinh
truong kbi réng. Chu yéu hoat dong viia vi ndm dién ra manh & giai doan 0
higéu Khi.

- Vi ndm phan gidi xenluloza: ngoai kha ning phén giai xenluloza con
¢6 thé sinh ra mot s6 enzym ngoai bao khdc nhu proteaza, amilaza. Hoat
dong cua ching nay phan hiy nhanh chéng cdc chit hitu co tao ra cdc san
phdm 1am co chat cho cdc vi sinh vat hitu ich khéc phdt trién.

- Vi nam phan giai phosphat: rit cin trong qud trinh bién déi cdc
phosphat kho tan thanh dang cdy dé thy, ning cao chit lugng phan thinh
pham.

Thuc t€ cho thiy cong nghé méi ¢é su dung cdc vi sinh vat hitu hiéu va
tuyén chon cho nang sudt va chat lugng cao hon so véi qué trinh ma chuong
trinh phat trién cta Lién hop quoc khuyén cdo. Thoi gian G t&r 2 — 2.5 thang
giam xudng con 25 — 30 ngay. Nang suat mun ric cda bé 13 130m”* tir 25 tan
d&n 30 - 35 tdn. Phan U bang vi sinh vat khong c6 mui hoi, khong 0 ric, han
ché 61 da rudi mubi,

4.5. KIEM SOAT MOI TRUGNG TRONG QUA TRINH U PHAN
4.5.1. Cac théng s6& phai kiem soat

Nhiing thong s6 can phai ki€ém sodt ¢ giai doan 0 ric yém khi ta vi sinh
vit, CH,, H,S, nuéce rdc. ..
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Nhitng thong s& phai kiém sodt & giai doan @ rdc higu khi 3 nhiét do,
dd am, vi sinh vat, C. H, N, O, S, nudc ric. ..

4.5.2. Noi dung kiém soat
4.5.2.1. Kiém sodt CH,

Céac dong rdc 0 yém khi 4 ngudn tao ra khi sinh hoc ma trong dé khi
metan la thinh phdn cht y&u va chiém mot ty 1¢ cao.

Khi sinh hoc 14 sin phim clia qud trinh phan hiy cédc chét hi co ¢6
trong dong U. Thanh phan cua khi ga trong giai doan déu chi yéu 1a CO,
(cacbon dioxit) va mét s6 loai khi khdc nhu N, va O,. Sy cé mat ciia khi CO,
0 trong dong U tao diéu kién cho vi sinh vat ky khi tang va tir d6 bat ddu giai
doan hinh thanh khi metan. Nhu vay khi gas c6 hai thanh phan chd yéu Ii
CH, va CO, trong d6 CH, ¢d khoang tir 50 — 60% va CO, chiém khoang 40 -
50%.

Khi metan ¢4 thé trdr thanh méi nguy hiém gay chdy, né, 6 nhidm moi
trudng tai dong u va cdc khu vige xung quanh. Vi vay phai ¢é su kiém sodt
khi metan bang phuong phdp thanh todn hoac thu héi va chuyén thanh nguén
ndng luong — 1a mot phin quan trong trong viéc thiét k& va van hanh cic bé
ric hop vé sinh,

Trong trudng hop chua thanh todn hoac thu hoi khi thi & cdc vj tri ¢6
kha nang tap trung khi ¢6 thé gay ra chdy, né, do vay cin ric mot I6p dat day
dé giam khi tap trung.
4.5.2.2.Kiém sodt H,S

Cic thanh phin hydro sunfua (H,S), mety]l mercaptan (CH, - SH) trong

=
khi gay mui théi khdc biét. Mui nay s€ bi loai bo néu khi duge thodt 14n hoac
dot chdy. €6 the sit dung mot 16p loc dé lam gidm mili, bé sung vi sinh vat
EM, bokashi...

Kiém sodt meoe rde: C6 he thong thu gom nude ric tai cdc bé @ hdo khi.

Sir dung nudc ri rdc bé sung lai cho cdc bé 1. néu do 4m thidu,

Thanh phdn cia e rde: BOD,, COD, SS, NH,*, nito tong, pH.,
coliform, Fe™, Mn®'. cdc kim loal ning. miu mii.. cin co su kiém 504t
nghiém ngat. ' '

Thanh phan mioe rde: Me do can thiét BOD., can g limg (SS)., COD,
NH,', nito tong s6. pH, coliform 12 thong tin rit cin khi thigt 1ap cac thong so
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ban dau d¢ thiét ke v chon cong nghé xirly. Yéu cau déi véi cdc cong trinh
XU 1y 1a dat chat lugng dong xa theo tieu chudn quy dinh. Khong nhat thiét
phat xem xét Fe®*, Mn?, cdc loai kim loai khdc khi thiét lap cic thong s&
thi¢t k& vi nhimg chat nay sé dugc khir trong qué trinh xir Iy cdc thanh phan
khdc.

4.5.2.3. Kiém sodt kim loai ndng Hg, Pb, As, Cd...

Dusi day tém tit phuong phap khir kim loai nang trong nudc ric:

- Xirly keo tu (kiém).

- Hap phu cacbon hoat tinh,

- Keo i bang chat hoat tinh.

Nguyén tdc: Tao ra dang hydrat cta kim loai sau d6 tang - Hép phu cic
kim loai hoa tan b cdc hat cacbon hoat tinh - Tich jon kim loai loat khoi
nuoe rdc sau lang.

U?rg dung thich hop véi nuée ric o6 nong do dam dac, gid thanh x(r ly
Cao, thich hop khir kim loai trong nude rac cé nong do thap, si dung khi
nong do SS trong nude ric rat cao
4.5.2.4. Kiém sodt COD, BOD

a) Tom tat phuong phap khir BOD trong nuée ric

- Xt Iy sinh hoc.

- Hap phy cacbon hoat tinh.

- Tuyén nai,

Nguvén e

- Phan huy sinh hoc cde chit bin hitu co boi hoat dong cia cdc vi sinh
Vit

- Hap phu céc chat hitu co hoa tan bai cdc hat cacbon hoat tinh.

- Tuyén néi vit téch cdc chal lo limg v cdc chat hitu co hoa tan.

Ung dung

- Giam ham luong BOD troné nudc ric ¢ néng do cao.

- Hiéu sudt 16n hon 90%.

- Giam ham luvgng BOD trong nude rdc & ndng do thap.

- Sir dung khi néng do SS trong nudc rdc rit cao.
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b) Tom tit phuong phdp khit COD va mau trong nudéc rdc

- Xir iy keo tu.

- Xu 1y sinh hoc.

- Ozon hda.

- Hap phu cacbon hoat tinh.

Nguyén tdc _

- Phan hiy sinh hoc cdc chét ban hitu co bing cdc vi sinh vat.

- Hap phu céc chat hitu co hoa tan bing cacbon hoat tinh.

- Tuyén ndi va téch cdc chat lo ling va cdc chat hitu co hda tan.
Ung dung

- Giam ham lugng BOD trong nudc rdc & nong do cao. méu sudt 1on
hon 90%.

- Giam ham lugng BOD trong nudc réac ¢ ndng do thap.
- Sir dung khi ndéng do SS trong nudce thai rat cao. Tat ca cac chi tiéu
dugce so sdnh va danh gi4 theo tiéu chuidn méi tnrong Viet Nam TCVN-1995.

9 ¢ ;
6 .
s : ~.- s - CO(EM)
& 3
2
1
R e s e

Hinh 4.1. Ham lugng khi CO ( bé higu khi )
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Bing 4.4. Thanh phan nuwéc ric & bé rac thi nghiém (2dm¥)

(trong diéu kién yém khi)

Két qua, mgil

BE thi nghiém pH BOD, coD sS TDS
Khéng c6 EM 8.1 4250 4400 1670 7470
C6 EM 7.9 925 2280 1010 8080
Tiéu chudn nudc thaira
nguén TCVN 5945- 1995 55-9 50 100 100

4.5. CONG NGHE CHON LAP RAC & TAY MO
‘ Quy trinh cong nghé chom ldp rdc:

San gat rac, ddm nén béng Xe Ui bénh xich dat dung trong 550 —
700kg/m”, phun dung dich EM vao ric twoi véi chi tigu Sml EM 1/1 tdn rdc,

Sau moi 6p rdc day 0,8 — 1,0m, ric mot lugt EM Bokashi (1dy compost
che bien tir rdc [én men bing EM) véi chi tieu 0,1kg/m’. Sau d6 san phit mot

lop dat thai day 10cm .

Khoéng su dung voi bot, thude sét tring va thude dict mudi.

Dung dich EM duoc ché tao nhu sau:

I'lit EM thif cap duge pha tir 11 EM, + 6kg ri dudng + 93 lit nudc.

- Tix 11it EM th{ cdp pha lodng 500 ldn thanh 500 lit dung dich EM dé
phun. Méi mgay tai bai rdc Tay M5, thu gom khoing 1.000 tin rac/ngay. Da

str dung het 30.000 lit dung dich EM pha lofing dé phun thanh 6 dot:
1) 10h dén 10h30 phiit
2y 17h dén 17h30 phut
3) 20h dén 20h30 phut
4) 21h30 phiit dén 22h
5) 23h dén 23h30 phut

: phun 5.0001it
: phun 5.0001it
: phun 5.000lit
: phun 5.0001{¢
: phun 5.000lit

6) 5h30 phiit dén 6h 30phut: phun 5.0001it
Nhu vay ctt Im* rdc phun khodng 12 dén 13 lit dung dich EM pha

lodng.
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Bdng 4.5. Két qua phan tich mdi trudng khi tai bai chon lap rac Tay Mé

CO,, 50 H,S B?i ? CH
Ngaydo | Noido | Opséd | mgmd mgf!;ﬂ':j mcjmiﬁ _i_"glg mgt:r:na
mg/m?*

18/2/98 Réc 1 2440 10,2824 | 0,772 | 2,886 | KPH
m&i 2 2,397 | 02105 | 0,757 | 2652 | KPH

chua x(r 3 2,838 | 02176 | 0,824 | 2230 | KPH

ly bang 4 2,120 | 0,2090 | 0,880 | 1,858 KPH

EM 5 2956 | 01988 | 0536 | 1208 | KPH

Trung ! 2,550 | 02360 | 0754 | 2166 | KPH

| binh ___'

18/2/98 | Noirac @ 1 1,137 | 00132 | KPH | 0192 | KPH
d3 duoc 2 1,040 | 0,0146 | KPH | 0,192 | KPH

X ly 3 1,496 | 00120 | KPH | 0190 | KPH

bang 4 1,180 ; 0,0120 | KPH 0,194 KPH

EM 5 1,328 | 0,0440 | KPH | 0192 | KPH

Trung | 1.216 | 0,0192 | KPH | 0192 | KPH

binh
Tiéu Néng d6 cho Khéng

chudn Viét | phép ddi vai khu quy
Nam 5837 dan cu, mg/m® dinh

va5938- | - Tumng 1an t6i da 05 | 0008 | 03
1995 - Trung binh ngay
dém 0,3 0.008 0.2
Tieu ’
chudn moi
trudng Néng d6 cho
Bo Khoa | phép dsi véi khu 1%o 20 10 76
hoc, Cong VUG san xuat,
nghé va mg/m®
Mi trudng
1693

Ghi chuir KPH — khong phit hién

L

Cdc bién phap nhim giam thiéu 6 nhiém maéi trudng do hoat dong clia
bai chon 14p. Bdo cdo ddnh gid tic dong moi trudng (rén dé nghi st dung EM
voi 86 luong 2,4ml/1 tdn rc.
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Chuong 5

MOT SO LOAI VI SINH VAT SUDUNG G VIET
NAM TRONG XU LY CHAT THAI bO THI

Hién nay. & Viet Nam trong cong tic xir 1§ chit thai do thi da ton tai va
dugc sir dung phé bién mot s6 chung loai vi sinh vat Hiu hiéu nhi: vi sinh vat
phan gii xenluloza, protein, lignin. tinh bot... Cu thé ¢6 cic loai chinh ja .

[. Vi sinh vat hitu hieu EM : ¢6 nguon gdc tir Nhat Ban do Trung tam
chuyén giao Cong nghé Vit - Nhat, Bo Khoa hoc, Cong nghe dua vao thu
nghiém ¢ Viét Nam.

2. Vi sinh vat Emuni va vi sinh vat xenluloza : 1i ¢hé pham cua Trung
tam Ung dung Vi sinh vat thuoe Dai hoc Qudc gia Ha Noi.

3. Vi sinh vat Micromic 3 : la ching toai vi sinh vat cua Vién Cong
nghé Sinh hoe, Trung tam Khoa hoc Tu nhién va Cong nghé Qudc gia.

4. Chang loai vi sinh vat cua Trung tam U'ng dung Vi sinh vat thudc
Trudng Dai hoc Quéc gia Ha No1.

5.1. CHE PHAM VI SINH VAT HOU HIEU EM

5.1.1. Dac tinh k¥ thuat cia EM

EM so cip (EM géc) la dung dich ¢6 mau nau véi mui d& chiu, ¢6 vi
ngot chua, pH cua EM dat & mite dudi 3.5. Néu c6 mili nang hoac thoi thi do
pH > 4, khi d6 EM goc da bi hong khong sir dung dugc. EM goc la vi sinh
vit khong hoat dong. Vi viy. EM géc can hoat dong bing cdch cung cép
nude vi thie an, bing cdch thém nude va ri dudng. Sir dung dung dich EM
pha loding goi la EM,, dé xir Iy mdi truding, phun cho cay trong, vat nuoi.

Bokashi 13 mot dang ciia EM & trang thai bot, day 13 chat hitfu co 1én
men va trong tu nhu phan tron compost. Nbung né dugc chudn bi bang cich
len men chat hitu co EM. N6 ¢6 thé st dung duoc tir ngly thit 3 dén ngay tha
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{4, Sau khi 1én men Bokashi ¢6 thé diing cho san xudt, cay tréng, tham chi
cho ca chat hitu co chua bi phan huy trong thanh phan phan tron. Khi
Bokashi bén vao dat, chdt hitu co ¢6 thé sir dung nhu [ thic an cho vi sinh
vat va ¢d tdc dung lam ting luong vi sinh vat hitu hiéu trong dat cing nhu
nudi dudng cay trong. Bokashi duge phan nhém thanh Bokashi ua khi va ky
khi theo cdc quy trinh san xudt.
5.1.2,Cac vi sinh vat chinh trong EM

a.Vi khuan quang hop.

b. Vi khuan axit lactic.

c. Ciac men.

d. Xa khuan.

e. Nam men.

MJi lodi vi sinh vat trén ¢ chitc nang quan trong riéng. Tuy nhién, vi
khu:ir_l quang hop 4 xuwong song hoat dong clia EM va nd hd trg hoat dong
cua cdc vi sinh vat khdc.

5.1.3. Cach sir dung

Ta ¢6 thé sir dung EM biing bén cich (EM,, EM Bokashi, dung dich
EM; va dich chiét ciy lén men).

4. Dung dich EM, c6 thé sur dung bang:
- Tudi vao trong dat.
- Phun lén l4.

b. Bokashi 14 chat hitu co 1én men, né duge diéu ché bang cdch lén men
cdc chat hitu co (cdm gao, binh diu, bot cd...) véi EM Bokashi duge dicu
ché & dang bot va la chat bo sung quan trong dé tang vi sinh vat hitu hiéu
trong dat, N

c. EM; la hon hgp 1én men cna gidm, rugu (cén), ri dudng va EM . Né
duge st dung dé phun 1én cAy nham ngan chan giy bénh va chdng sau hai
xam nhap.

d. Chiét xuat cay lén men EM
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Chiét xuat cay lén men la hon hgp cua c6 tuagi duge 1én men véi ri
duong va EM,. N6 cung cap dinh dudng vé dinh lugng cho cdy tréng va ngin
chin sau bénh pha hoai.

« EM,

Cdch sit dung EM,: EM, (g6c) 1a vi sinh vat khong hoat dong. Vi vay,
EM, can dugc hoat dong biang cdch cung cdp nudc va ri dudng (1a thic an
cua EM). Dung dich EM pha loang 0.1% dung d¢ phun cho cay tréng:

- 1000 ml nudc.
- I micua EM,.
- | ml ri dudng hoic | g dudng bat ky

Dung dich nay dé trong vong 24 git 16i phun cho cay, dat hoac chit
hiu co.

e Bokashi

- Bokashi ¢6 nhiéu dang, né phy thudc vio chat hitu co sit dung.

* Cam gao: 100 lit,

* Banh dau: 25 lit (hodc vo trau).

* Bot cd (phan ga): 23 lit.

*EM,: 150 mi

* Ri duong: 150 ml

* Nugdc: 15 lit.

- D9 am Bokashi can dat 30 - 40%. Qua trinh 1én men tr 3 — 4 ngay
(muia he) va tr 7 - 8 ngdy (mua dong) vdi nhiét do trung binh 35 — 45'C.

Cach su dung Bokashi: 200 g Bokashi cho 1 m® trén bé mit cla dat
(rac) khi ¢6 da chat hitu co. C6 thé sir dung 161 da | kg/1 m'khi dit nghéo va
c6 it chat hitu co.

o EM.

LN

La chat xua dudi con trimg khong hod hoc, khéﬁg déce hal va nd co tac
dung dé chéng bénh siu hai cay tréng. Thong thudng né dugc phun 1én cay
vdi nong do 1/500 — 1/1000 trong nudc.
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5.1.4. Cac két qua thuc nghigm tng dung EM
5.1.4.1. Ung dung trong x(ly phé thai

- Két qua thye nghiém bing phuong phip i théi khi cudng bite tai Xi
nghiép Che bién Phé thai Cdu Dién.

- Tudt dung dich EM,, pha lodng 1/1000 phun vao rdc chua phan loai.

- Réc sau khi ph&n toai du luong vao bé 150 m* tiép tuc phun EM dao
tron dé dam bao do dm 40 — 50%.

- Bua vao bé 4 hdo khi théi gié & ché do 2 by ngay (8%).
a. B¢ thi nghiém 1:

- Viée thye nghi¢m tai Xi nghiép tién hanh vio ngay 2/6/1997 ciaa be
thir 15 (theo thd tu cha cdc bé 0 trong nam [997). Ngay 25/6/1997 tién hanh

d& bé 6 theo dai, gidm sdt cla doin chuyén gia va Cong ty Chuyén giao
Cong nghé Viét — Nhat.

b. BE thi nghiém 2:

- Diing ché phdm vi sinh vat cfia Trung tam Ung dung Vi sinh vat thude

Bai hoc Quéc gia Hx Noi + dung dich EM + 10 kg ri dudng + 8 kg lan + 4
kg dam.

- Cong nghé 4 duge thuc hién theo ding cong nghé cha xi nghiép.
» Nhimg két qua thu duoc:

- B¢ tht nhat: vé phia xi nghiép la don vi thuc hién sir dung EM theo
cong nghé 0 hdo khf c6 nhan xét bé 4 15: Tudi 20.000 lit nude di pha 20 It
EM,, ch€& d¢ théi gid 12 8% (2 gi0/ngay). Thoi gian théi gié ban ddu mii hoi
cha ric bdce 1én khong nang mii nhu céc bé 4 trudc day cua xi nghiép.

- BE thit hai: lugng khi b&c len & giai doan dau cling nhu & bé thit nhét.
5.1.4.2.Ung dung trong néng pghiép

Kha nang sir dung EM trong néng nghiép chi yéu 1a cay trong,

Stt dung EM, + EM; cho ciy tréng nhu bang 5.1.
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Bdng 5.1

Loai cay _ Céach sif dung cu thé
Vai thiéu dang két trai Phun 1/2 cay con lai 1a déi chimg
Cam, quyt, budi Qu4 dang non phun [&én mat s6 cay
Nho Phun 1/2 cay dan trén cac chum qua xanh
Bu dd Phun 1én 2 cay trong s 3 cay
Roi Phun 1&n mét s& chim qua
Héng Thach That Phun 1&n 1/2 cay
Rau ngét, rau tudi . - Phun l&n 1/2 dién tich
Rau mudng Phun 50 m?
Rau day Phun 10 m?

Thdi gian theo dai chua dai song theo béo cdo clia nhiing ngudi truc tigp
tién hanh thir nghiém di ¢6 moét vai nhan xét sau:

- Vi thidu 14 cdy mau xanh dam, qud chin sém hon, vo béng dep hon
so v3i ddi chitng.

- Cam, quyt, budi: 14 phét trién 16t hon, qua 16n nhanh hon.
~ Pu dii: 14 xanh dam, qua phdt trién nhanh hon d6i chang.
- Nho, roi: qua chin déu vi s6m hon, nang suat tang 10%.

- Céc loai rau: 14 c¢6 mau xanh dam hon, day, to hon va cho thu hoach
sdm hon tir 3 — 4 ngly, nang sudt tang khoang tir 15 — 20%.

Réc Bokashi dé xir Iy chudng ton, chudng g, giéng nudc bi thoi. Két
quéi cdc chuéng trai hét mii sau 3 Ian rac Bokashi v6i lugng ric 100 g/m*.
Mot dng cong bi thdi duge xir 1y bang Bokashi nay dé sach mai.

Bokashi trong chin nuoi: mdy ngly ddu chua quen, sau d6 an manh va
chéng lon.
5.2. CHE PHAM EMUNI, CHE PHAM PHAN GIAI XENLULOZA

Ciac chang loai vi sinh vat cua Trung tam Ung dung Vi sinh vat thuoc
Pai hoc Qudc gia Ha Noi.
5.2.1. Ché& pham vi sinh vat Emuni

- Céc vi sinh vat ¢é khd nang phan gidi xenluloza nhu vi khudn Bacilliw sp,
Cellulomonas sp, xa khudn Streptomyces gougeoroti, S.macrosporeis, niam
soi Aspergillus juponicus, A.oryzae, A.unilateralis.
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- Cdc vi sinh vat ¢6 khi ning phan gidi tinh bot , protein nhit ndm men
Saccharomycescerevisiae.

- Vikhuin Azotobacter sp ¢6 khi nang c6 dinh nito khi quyén, vi khuén
sinh chat kich thich cho su sinh trudng cua thuc vat.

- Vi khuan Pseudomonus sp ¢6 kha nang chuyén hod lan khé tan thanh
dé tan, vi khudn sinh chat khng sinh bacterioxin.

Tdc dung:

- X1y phé thai nong nghiép lam phan hitu co vi sinh.

- Phan gidi nhanh rdc thai, phan bic, phan chudng, giam thidu 61 da
mui hoi théi, han ché rudi mudi, di¢t nhi¢u mam beénh va tring giun,

- Chong 4ch tic bé phét.

- Bon phan hitu co san xu4t tir ché phim Emuni & lim cho dat tai x6p,
tang do phi nhiéu, gift nudc, tang kha nang chéng chju sau bénh, ning cuao
nang sudl va chat fugng san phim cay trong.

Cdch su dung:

a ~ Ding khtr mui hé xi, chuéng trai chan nuoi, gia siic, gia cam: 100 g

~¢h€ pham cho vao 40 1it nudc, phun tudi déu chudng trai (1 tdn trong mat
tudn).

b - Dung xir Iy méi trudong & rdc thai: 100 g ché phim ho vao 100 |it
nude phun vio rdc, U déng,

¢ - Dung x(r 1y hS xi bé phan, bé phét: 100 g ph€ pham trén déu véi 2
[t nude phun vao hé xi cudi ngay (tir 1 — 1.5 m") ding hai thang mot lan.

d — Ding dé 4 phan hitu co: 100 g ché pham cho 1 tin phan ric 6 do
am 45%, c6 thé bé sung thém phan gia stic hodc than bimn, che day ky dé
trdnh mat nhiét. Sau mot dén hai tudn cé thé dio tron, khodng 20 ngay phan
hoai la ¢6 thé diing duge.

~t A‘, L) a -~ A
5.2.2. Ché pham vi sinh vat xenluloza
Ché pham nay duge phan lap tir cdc mau dat & cée tinh phia Béc. Cédc
chiing vi sinh vat duge nuoi cdy tren cdc nguén xenluloza tu nhién nhu ba
mia, cdm trdu, min cua, vo lac, rom. v§ ca phé v&i do am 50%, no ¢6 hoal
tinh manh trén vo lac, rom, cim trau, y€u nhat & phé théi tir nguén ca phé.
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Cdch sit dung:

a — Ding khir hé xi, chudng trai chan nuoi gia sic gia cam: 100 g ché
phim cho vio 40 lit nuéc phun tudi déu len chudng trai (I1an trong mot
tuan),

b — Ding x& 1y moi trudmg tir rac thai: 100 g ch€ pham hoa vao 100 lit
nude phun vao ric (déng. 0). _ ’

¢ — Dung xir ly hé xi, b€ phan, bé phét: 100 g ché phdm trén déu vagi 2
[t nuGe phun vao hé xi cudi ngay (v6i dung tich bé tir | - 1.5 m') diing 2
thdng mot 1an.

d — Dung dé t phan hi co: 100 g ché phidm cho ! tin ric véi do am tir
45% ¢6 bo sung thém phan cua gia stic hodc than blin (sau dé che day kin)
trénth mat nhiét. Sau t&t mot dén hai tusn ta dao tron, khoang 20 ngay sau
phan hoai ¢6 thé dung duge.

Cédc két qua:
San pham cudi ciing clia qud trinh xir ly ph€ thai hitu co chita xenluloza

la phan hiru co. Phan hitu co duge xdc dinh thinh phéan ho4 hoc.

Bdng 5.2. Ciic thanh phan hod hoe trong cac loai phan

Loai phan Mirc N, % P,0O., % K,0, %

Trau T6i da 0,358 0,250 1,60

Téi thiéu 0,248 0,115 1,129

Trung hinh 0,306 0,171 1,360

B Téi da 0,380 0,294 0,992

Tai thidu 0,302 0,164 0,924

| Trung binh 0,341 : 0,227 0,958
Lon Téi da 0,861 1,958 1,412

Téi thidu 0,537 0,932 0,954

N Trung bhinh 0,669 1,253 1,194
Phan rac Téi da- 0,973 0,800 0,612
T&i thiéu 0,450 0,450 0,350

Trung binh 0,740 0,625 0,481

Phén than Taida 0,550 0.614 0,350
bun va ba T3i thidu 0,250 0,350 0,150
bin Trung binh 0,450 0,482 0.250
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Trong thanh phan hod hoc phan hitu co ché bich tir phé thai hitu co thay ¢
du cdc yéu 16 vi luong. S6 lugng nguyén 8 vi lugng duoc trinh bay & bang 5.3.

Bdng 5.3. Thanh phin vi Ittgng trong phan hitu co sin xuat tir chat thai hitu co{%
nguyén to vi lrgng)
[

o ':guyen Al | s Mg Cal St Fe| VvV IMi| Ba | T

Cac thanh

han. o 10 | >10 | 05 10 10011 5 | 0002|005| 001} 05

Cac Tguyen Ni Cr Mo Sn | Cu ! pb Ga Zn Na | Ag

Cac_,thaa”h 0.01] 001 1 00005 1002|002 (002 001 |002]| 05 |00
___phan, % | | R | 191

5.3. VI SINH VAT MICROMIX 3

La tap hop cdc chang vi vat hieu khi vi wa nhi¢t ¢6 kha ning phan giai
xenluloza manh dé€ b sung vao bé xir Iy rdc thai, nham phan huy nhanh chat
thai hitu co, rit ngan thoi gian phin huy va nang cao hiéu sudt sir dung bé xir
ly. Vi sinh vat dugc nghién cidu va dua ra quy trinh san xudt ché phim taj
phong Nghién ciu edc Chat hoat tinh Sinh hoc tir Vi sinh vat do Vién Cong
nghé Sinh hoc, Trung tam Khoa hoc ty nhién va Cong nghe Quéc gia nghién
clu,

5.3.1. Thanh phan cia vi sinh vt Micromix 3

5.3.1.1. Tuyén chon cdc ching ua nhiét téng hop xenlulaza

S6 lwong chung c6 hoat tinh xenlulaza ciia cdc nhém vi sinh vat cao
phan lap dugc tir bé 0 rdc cao: vi khudn 40%. xa khudn 90% vi ndm mac
36,37%.

Cdc chung xa khudn phan lap durge phéan theo nhém mau cho thay nhém
xdm (GY) |4 cao nhit chiém 67.5%, sau d6 14 nhém dé (R)-23.75% vi nhém
trang (W) — 8,75%. Khong thdy xuat hién céc chung thudc nhom luc (Gn),
xanh da trai (B) va tim (V). '

Khd nang phan gisi CMC — Na va bot gidy cia cdc chung vi sinh vat
cing khédc nhau (bang 5.4).
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Bdng 5.4. Ty & cic chung vi sinh vat c6 hoat tinh xenlulaza (nuéi & 45°C)

Tdng s8 chling cé hoat Hoat tinh C, (%) Hoat tinh C,, %
tinh Il - ;
nn xenlulaza Yéu Manh Yéu Manh
140 43,02 56,98 66,1 339 ]

Ghi chi Yéu: (D-d) < 20mm; manh (D — d) >20mm.

D¢ tuyén chon cdce vi sinh vat ua nhiét c¢6 kha nang sinh téng hop
xenlulaza manh, cdc chiung da thuan khié ﬁucyc nudt trén moi trudng cé bot
xenlulaza va CMC & 50°C. Trong s6 40 ching ¢6 hoat thinh xenlulaza da
chon duge [2 chiing xa khudn ( ky hi¢u C,, C,. CD_ . CD.,,, CD,,, CD,,.
CD; 100 Nogy Nizo €Dy €D, CD5 ) va tdm ching vi khudn (ky hiéu CD,,, .
CD.,. CD.,, CD,, CD,, CD;; va C,) c6 hoat tinh xenlulaza (ci C, vaC)
manh dé (iép tuc nghién ctu.

5.3.1.2. Ddc diém sinh hoc va dédc diém phan loai cla cdc ching
vi sinh vat da tuyén chon

a) Vi khuan

Két qud phdn loqi: Tir k&t qua thir nghiém céc ching vi sinh vat véi bo
KIT API 50 CHB d6i v6i vi khuan Gram duong, cdc dac diém hinh théi té
bao, tinh chét nuéi cdy so sianh véi dac diém phan loai céic chung Bergey cho
thdy: cdc ching:CD,,, CD ,, va CD.,, gidng loai Bacillus stearothermophylus,
Donk (1920) 373"—— ATCC 12980; CD,, CD,. CD, giong loai Bacillus
polymyxa, Prazmowski (1880), Macé (1889), 588*' —» ATCC 842. Nhu
vay, tal ca cdc ching vi khudn Gram duong tuyén chon duoc déu thuoc chi
Bucilluy rieng chung C; thuge nhém vi khusn Gram am. Chiing niy ¢6 cdc
dac diém phan loai giong chi Pseudomonas, nhumg chita dinh @n loai.

b} Xa khuin

Két qud phan loai: Cic chung xa khudn tuyén chon duoc déu thude chi
Streptonvees (Waksman va Henryei. 1943). Dua vio khoa phan loai xa
khuan clia Nonomura va so sinh véicic phan mo ta ddc diém phan loai cdc
lodi xa khuan thuoc chi Strepromyces ciia ISP (1975), Gauze (1983), va
Bergey (1989) cho thiy dac diém phan loai gidng cdc loai sau:

- Cdc chung C,, C,. va N, gidng lodi Strepromyces thermofiavus
(Kudrima va Makximova) Pridham 1970 ——» ISP §252.
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- Chiing CD ,, gidng loai S flavoviridis krasilnikov, 1941—ISP 5133

- Chiing CD ,, gidng Toai S.pulcher Rao, Renn va Marsh 1967—* [SP
5566

- Ching CD,, giong lodi S.rendae, Ettlinger et al, 1958 — ISP 5101

" Ching CD,,, gidng 0ai S.thermodiastaticus Waksman, 1953 —» ISP
5573.

- Ching CD, gidng loai S.seleroliolus thirumalchar ——» ISP 5269
- Ching CD ,,,, giong loai S.flarovirens, Pridham, 1958 —ISP 5152
- Ching N,, gidng loai S.gedunensis, Waksman 1953 — ISP 5518

- Chung CD,, c6 hinh dang, cdu tric cudng sinh bao tir dang chum
khong giong loai ndo di duge mo ta, vi hiu hét cdc loai tuéc nhém nay néu
cudng sinh bao tIr xodn chiim thi bao tir cia ching c¢é ciu tric nhin. Do vay,
tam dé tén chang nay la Streptoverticillium sp. CD,,,.

5.3.2. Nghién cifu quy trinh san xuat ché pham Micromix 3

Tir cdc két qua nghién ctu dac diém sinh hoc, cdc yéu 16 anh hudng lén
sinh truéng va sinh tong hop xenlulaza va kha nang phan giai xenlulaza cba
hén hop cédc ching vi khudn va xa khuin cho thay: c6 thé si dung cic ching
tuyén chon dé nhan gidng san xuit ché pham vi sinh vat va nhiét bd sung vao
bé xir 1¥ rdc thai hi€u khi. Ch& phim Micromix 3 duge san xuét tir hon hop
cdc ching: ' '

Vi khudn: CD,,, CD.,, CD, CD_, CD .. CD,,, va CD,..

Xa khudn: C.. C,, CDy, CD,, CD ;. CDyy CDgy. €Dy CD 5100 CD 0
N,,, va N,..

Chiing C; la chitng vi khuan Gram am chua phan loai duge dén loai cho
- nén chiing t6i khéng diing dé san xudt ché¢ phdm Micromix 3 .

Uu diém cia cdc ching tréncé nhiét do sinh truéng va sinh tong hop
xenlulaza t5t tir 45 — 55°C, phll hop v6i nhiét do clia cdc bé xir 1y rdc thai cla
cic 'xi nghiép ché bién ric hiéu khi & nudc tat’ = 50 + 2°C. pH ban déu thich
hop cho sinh trudng va sinh tdng hop enzym tir 6 — 10. Chiing sinh truong dé
dang trén cdc ngudn co chat ré tién nhu xenluloza, tinh bot, ri dudng va bot
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dau tuong. Nghién ciu cic diéu kién 1én men, nhim dua ra quy trinh nhén
gidng san xudt ché phim Micromix 3 phi hop véi diéu kién hién nay & nudce ta.

5.3.2.1. Nhéan giong trong binh tam gidc

Cic ching gidng trude khi cdy vio binh tam pidc duge cay lai trén cdc
ong thach nghiéng cho phat trién (6t sau d6 méi cdy vio binh tam gidc va lac
trén may lac 220 vdng trén phit tr 24 — 36 giv ¢ 45"C,

5.3.2.2. Nhén giéng trong binh lén men 10 lit (giéng cép 2)

Sau khi nhan giéng cdc ching vi khuan vi xa khuidn trong cdc binh tam
gidc dd moc t6t dugc b6 sung 1 5 — 10 % hdn hop cdc ching vi khuan va xa
khudn vao hai binh Ién men cé suc khi va nudi & nhiét do tir 40 — 45°C. Két
qua phan tich s6 luong ctia timg vi khudn 16n nhat tr 24 — 36 h, ¢on cic
chiing xa khuan tir 48 — 60 h. Vi vay, thdi gian 1dm gidng cdp hai clia hén
hop cdc chung vi khuin trong binh 1én men t6t nhit & 24 — 36 h, con cdc
chang xa khuan ¢ 48 — 60 h, Day 1a thoi gian cdc ching vi sinh vat dang sinh

truong (61 dé bd sung vao méi trudng nhan gidng x6p.

Bdng 3.5. Su sinh tradng cua hon hop vi khuin va xa khuan trong binh lén men 10 lit

Thdi gian, h Mat d0 t€ bao i khudn Sinh kh&i xa khudn, mg/ml
(OD, » = 560nm)

I 0147 | 612

12 07@7 0,20
I 5. — 1.95 2,31 |
| 36 2,23 478

48 1,98 6,85

60 1,73 7.43
LS 152 125

5.3.2.3. Nhan giong trén mai trudng xop

Moi truimg x6p phai dam bao d6 am 50 — 55%, dugce dap thanh déng
cao 0,5 m, hang ngiy cé dio tron, nhiét do 40 — 50 “C. Ké&t qua phan tich
$O [ugng cdc nhom vi sinh vat trén mai trudng xenluloza dugce trinh bay &
bang 5.6.
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Bdng 5.6. Su phit trién ciia cac nhém vi sinh vat trong quy trinh san xuat ché phim
Micromix 3 (CFUg", nuéi kiém tra ¢ 45°C)

- . Thdi gian ién men
Nhom vi trgﬂc‘sm 1 3 6 9 12
sinh vat ng
; Kiém tra

S0 Iugng vi sinh vat (CFU/g)
Vikhu&n | Xenluloza 3,2.10° 2,7.109_ 7,5.10" 8,510 8,9.10"

Xa khudn | Xenluloza | 3,5.10° | 2,510° | 8.2.10° 7.4.10° | 8,210™

Nam men | Xeniuloza | 1,1.10' | 2,7.102 2,1.10° 3,5.10° 2,7.10°

Thdi gian 1€n men san xuét ché phdm Micromix 3 trén moi truding xop
thuimg kéo dai tir 10 - 12 ngay. Mic du khong bd sung nhung ndm méc vin
phat trién trén bé mat clia dong U véi s6 luang khong nhiéu.

5.3.2.4. Thdi gian bado quan ché pham Micromix 3

Két qua nghién cdu thanh phan va s6 lugng cdc nhém vi sinh vat trong
ch& pham Micromix 3 duoc bio quén trong tii polime han kin ¢ noi thodng
mét, ché phdm Micromix 3 ¢6 thé bao quan o nhiét do binh thutng trong
thdi gian hai thing,

Tir cde ket qud nghién cu trén chitng (61 t6m tat v dua ra quy trinh
nhan gidng san xuft ch€ pham Micromix 3

Qua nhiéu Ién thi nghi¢m chiing t6i da rit ra ket luan, d€ ché pham
Micromix 3 ddm bdo chat luong t6t, khong sit dung ché phdm lam giong lén
men san xudt che phéim ti€p, n€u sir dung nhu vay thi hieu suat xir 1y rdc thai
s&€ giam.
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Chiing vi khudn

v

Chiing xa khudn gdc

Haat hoa

v

Mbi truding
thach nghién cifu

v

S Hoat hoa

Ching &3 hoat hoa

v

y

Chting d3 hoat hoa

v

Nhan gidng lac

M&i truang nhan

Nhan gidng lac

40 - 45°C, 18 — 24h giong 1 40 — 45°C. 30 — 36h
Giéng cap | Gidng cép |
Nhan gidng suc M&i truding nhan Nhan gidng suc
40 - 45°C, 24h gidng I 40 — 45°C. 36h
Gidng cép Il Hén hap gidng —] Gidng cap |l
Mbi truon? 1én men Lén men 1 Bao géi

xOp {10 ngay, cé dao trdn)

Sirdung g

Ki&m tra vi sinh vat’ ‘—“l

Bao quan

{ndi khd mat}

- Micromix 3

.

Hinh 5.1. So d6 quy trinh sin xuit ch& phim Micromix 3



5.3.3. Ung dung ciia ch& phim Micromix 3 trong phan huy rac thai
giau xenluloza

9.3.3.1. Khd nang phan huy y rdc thadi & quy mé xi nghiép

Thi nghi¢m dugc thue hien tai Xi nghiep Ché bien Phe thai Ciu Dién
Ha Noi, dung tich b& 0 150 m". Bé thi nghi¢ém duge bS sung 30 kg che pham
Micromix 3 va bé doi chimg bg sung ché pham cia XJ nghiép. Quy trinh thi
nghiem duoc tidn hanh theo quy trinh cla Xi nghiep. Nhict do cta bé 1 duroe
khong ché khong qud 50 °C +2°C bang quat théi khi hoin tean tu dong.

5.3.3.2. Su bién dong cua cdc nhom vi sinh vat trong phan huy
rdc thdi cd strdung ché pham Micromix 3

Két qua nghién ctiu sir bign dong cta cdc nhém vi sinh vat cho thay vi
khuan va xa khuin wua nhiet ¢o kha nang phan gidi xenluloza trong bé thi
nghiém sinh trudng nhanh hon va nhidy hon trong bé déi chimg. Trong qui
trinh phan gidi cdc chét hitu cg bang phuong phap i hidu khi. nhiét lugng
trong dong 0 toa ra nhiéu hon dong nghia véi t6c do sinh truong cla vi sinh
Vit trong bé O manh hon. '

S6 lan quat hoat ddng trung binh trong mot ngay cua b& thi nghtém cao
hon hai lin bé d6i ching. Diéu do ching t6 rang, trong thoi gian gan day vi
sinh vat phan giai cdc chat hiu co trong bé thi nghiém phat trién t6t hon.
nhict luong tod ra nhiéu hon nén quat phai hoat déng nhiéu hon.

Vige b6 sung ché pham Micromix 3 vao bd XU 1y réc thai da rat ngan
duge thai gian xir 1Y ¢6 théi khi tir 47 ngity xudng con 32 ngay.
3.3.3.3. Chét lupng min sau khi i

Luong min & bé b3 sung che phim Micromix 3 nhi¢u hon bé dai
chimg: véi 150 m'ric 0, bé dsi ching chi thu duoe binh quan 45 m® min.
trong khi d6 be thi nghiém thu duge 55.5m’ min tang tir 20 — 25 %,

b
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Bdng 5.7. Thanh phan man rac cia bé i ric thai sinh hoat

2 N Z C‘ N phén B . i

Bé G Min, % % YN, % hl.i?, % ¥ F’. % TK % Axit humic, %

boi 30,72 2,52 0,08 0,01 0,52 0,95 0,47
ching 1 hae ) . . . N ,

Dol 37.64 3,78 0,08 0,12 0,67 1.05 0,52
chiing 2 . ) . e ) , :

Béi 122,52 150 12,5 120 128 85 110,53 110,64
chimg 3 ’ ' ‘ ' ' '

Két qua danh gid chalt luong mun rdc sau khi {bang 5.7) cho thdy céc
chi tiéu phan tich & bé thi nghiem déu cao hon be dai chitng trén 109%, trong
do lugng min cao hon 22.52%. ham luong nito dé ticu - 20%, axit humic
tang 10%.

5.3.4. Anh hudng clia ché pham Micromix 3 va mun rac [én sy
. sinh trudng cua cay

Mot ché pham muén duge 4p dung trong nong - lam nghiép, ngodi viée
che phdm d6 ¢6 hoat tinh sinh hoc kich thich sy sinh trudng cia cay, khong
gay doc cho cay, khong anh hudng dén kha nang ndy mam cua hat v qud
trinh phit trién cla cay. Do d6, ché pham phai duoc kiém tra doc tinh va chat
lwgng trude khi bén cho cay.

Anh huong len béo tdm (Lemna acquinotialis welwitsch Ty3): Béo tim
lemna [a mot Joai thue vat phat trién rong rai va rat mam cam vdi tic dong
cua méi trudng. Cdc nha khoa hoc Thuy Dién va My da lta chon chimng beo
tam Lemna acquinotialis 1am biotest vi dua ra quy trinh dé danh gid chat
lugng nude thai vi cdc chdt c6 doc tinh bing cich x4c dinh nong d¢ tc ché
sinh truong 50% (EC 50).

- EC 50 ctia ché phim Micromix 3: 198g/1,

- EC 50 cta miin rdc thi nghiém tai Vién Cong ngheé Sinh hoc: 292 g/l

- EC 50 cia min rdc Xf nghidp Che bin Phé thai Cau Dién: 293 g/l

Nhu vay ché pham Micromix 3 va miin ric duge xir Iy bang ché phim
nay déu khong gay doc cho cay, vi d6i véi béo tdm Lemna acquinotialis T
nhimg chat duge xem [a gay doc ¢é EC 50 dudi 100g/1.

Ui
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Chiuong 6

KET QUA NGHIEN CUU CONG NGHE SUDUNG
EM TRONG LINH VUC XU LY CHAT THAI O THI
( COMPOST)

6.1. NGHIEN CUU TAC DUNG CUA EM TRONG CHE BIEN RAC
THANH PHAN MUN H{U cO

6.1.1. Quy trinh céng nghé ché bién rac thanh phdn mon hinu co
clia Xi nghiép Ché bién Ph& thai Ciu Din

_ I Phan xi may |
Rac hif ca .

Phun Emt L
i Tap kel
Chén 1ap ,
Koty

| Phun EM '
' Mghién | ¢ l
| B0 tran ‘l o
. Cung cAp 49 8m
Kiém soat nhuet 36 e U higu khi
dimng
" Thii khi cufing bise —l
L U y&m khi —‘
Chan 13p Sang phan laai ]
’ Tinh ¢hé& l
L ~Tebn phy gia —I
| £ng baa

Hinh 6.1. 50 8 c6ng nghé xit Iy va ché bién phin min hitu co ti ric thii

zl
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Cong nghé xir 1y va ché bign phan hitu co theo tinh ty:

- Réc dua vé& qua can dien tir d€ xdc dinh khéi luong va ching loai réc.
Néu ham lvong hitu co 16n sa duge dua vao xir Iy va ch& bien, Néy thanh
Phin vo co Idn chuyén thing vé bii chon 1ap.

- Réc hitu co qua bang chuyén phén loai, nghién nho. -

- Tron véi phan bé phot va mot s6 chung vi sinh phan huy xenlutoza.

- Bdo tron dua vao be § hdo khi dung tich 150m'/1né.

- Théi khong khi vao bé i) bing cic quat gié duge diéy khién ty dong
nhos ¢ h¢ thong didu nhiet oy dong dé dam bao nhiét do @ yéu cdu tir 45 ~
65°C va do thodng khy trong déng .

Sau thoi gian 21 ngay rac duoc phan huy thanh man, d& bé, chuyén
MUN sang gian 4 yém khi 28 ngay.

- Sang loc, pha them phu gia, déng bao.

Sau khi nghién ciu qud trinh cong nghé trén, véi SU gop ¥ cia Gido su
Ti¢n si Teruo Higa, chiing 16i dd 4p dung thir EM ¢ nhimg cong doan sau:

- Khi rdc tap ket vé Xi nghiep, phun EM dé€ khit mai hoj va mot phan
Ién men. Nho d6 dam bao duge dicu kién vé sinh moi truong 6t hon cho
cong nhan trong cong doan chon ric biing tay. Thoi gian giit ¢ diéu kicén nay
khodng 1 ngay trudc khi chon.

- Rdc sau khi nghién, tron véi phan xi mdy (dd qua xir Iy bing EM),
phun dung dich EM [3lit/m®, dam bio do am 30 - 40% giir & didu kién nay 3
ngay.

- Sau d6 cho réc vao 1d {1 hdo khi, bé sung thém nude c6 pha EM theo ty
1¢ 1/500 d€ dat do am 55 - 60%. Dong thoi nhé tic dung cia vi sinh viat EM
qud trinh [én men hdo khi va phan huy hitu co thanh min t6t hon,

6.1.2. Quy mé thi nghiém va Két qua

Dé tién hanh thi nghiem, chiing 161 sir dung hai bé & hieu khi & nha 6 S
theo so d6 sau:
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Hé théng
quat gid

= 7.

Hinh 6.2 So d6 rihi i hidu khi 56 5

Mobi bé 0 c6 kich thude nhy nhau: 6,5m x 9.3m x 2,4m (rong x daj x
c40), tuong beétong day 0,6 m ngan céch cdc bé o,

* Cdc yéu 16 vat liéu, chat luong. khéi luong réc thai déu nhu nhau & haj
bé. Mdi bé cho vao 100m’ ric, 8kg dam, 16 kg ri dudng,

O bé 58 28, rdc méi tap ket tride khi vio bé dugc xir 1y bang dung'dich
EM thit cap pha lodng 500 lan (phun 88.4 1it EM thi cap vao 272 m* dé Khir
mut vi mot phin 1én men) sau dé chon réde loai bo phan khong phai chat hitu
co. Cudi cting con lai 100m*, ric hitu co dir vito bé (.

O bé 56 27, riic dua viio bé chi tudi bang nuse khong ¢ EM dé dam bio
do am. Khi di luong rdc 100m mai bé rign hanh thoi khi theo quy trinh do
UNDP chuyén giao cong nghé cho Xi nghiep. Sau 4 ngay bé & 28 bo
sung 00 1it EM thit cdp pha lodng thanh 3.600 lit nudc, bé s6 27 phun 3.600
lit nudie khong ¢6 EM.,

Sau d6, do thdi tiét hanh kho nén & ci hai bé ctt sau 4 ngay phun bé
sung nude vai luong nude 14 8.000 1it/ 1 bé.

* Tién hanh do céc ham lugng khi CO,, CO, NO,. SO,. H.S thodt ra ti
ric moi bé 0 thi nghiém khoding thoi gian nhat dinh. '

Bdng 6.1. Ham lwong khi thoit ra tai cic bé rdc thi nghiém {trong dicu kién hiéu khi)

B - Ham lugng cac khi, mg/ m?
Phuong phap co Co, NO, S0, H,S
Khéng ding EM 4,5 12616 | 0.14 1,23 0.27
 Coding EM 36 |~5038 | 008 1,0 0,25
 Khong diing EM 0,59 421 0,056 045 | 029
| CodingEM 0,23 2707 | 0012 0,23 0,15 4
Khéng diing EM 0,12 1990 | 0,029 0,25 003
| Coding EM KPH | 1770 | 0010 0,06 0,01
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Bdng 6.2. Két qua phan tich moi truomg khi tai Xi nghiép

Diém do Op CO,, 80, mg/m*| H,S, mg/ Bui g ling,
mg/ m? m® mg/
1 2,.265 0,1093 2.381 0,612
2 2,310 0,1071 2,086 0,257
3 2,243 0,1079 0,726 0,215 |
Nha 0 rac
4 2,235 0,1080 2,324 0,359
5 2278 " 0,0997 2,346 0472
Trung binh 2,266 0,101 1,976 0,383
1 2,291 0,1029 2,378 0,572
2 2,239 0,1447 0,909 0,567
Ndi phan loai 3 2,204 0,1269 0.723 0,210
rac 4 2,175 0,0855 0,726 0.471
5 2727 0,1048 2,358 0,485
Trung binh 2,127 0,1130 1419 0,461
1 2,131 0.1388 2,381 0,301
2 1,906 0.0681 2.086 0,316
Noi khic 3 1,936 00725 2.079 0324
trang Xi '
nghiép 4 1.801 0.0647 0,904
5 1,839 0.0789 0,453 -
Trung binh 1,923 0,0850 1.581 0,314
Tiéu chudn
méi trudng Néng dé
B& Khoa cho phép 1%
hoc, Céng | d6ivéikhu | (theo thé 20 10 76
nghé va Méi VUG 8an tich)
trudng 1993 | xudt mg/ m?
[

—

* Thai gian vin hanh: BE ¢6 EM sau 13 ngay (tir 31/8 ~ 17/9/98) 14 d&

bé duoc.

BE khong c6 EM 1a 29 ngay (tir 31/8 — 17/10/98) mi d& bé duoc.,

Thai gian d& bé theo tiéu chuan quy trink van hanh clia UNDP.

L
o Cic 86 liéu vé ty I¢ thu héi man ¢ cde bé thi nghiém nhu sau:

- BE 6 EM:

* Khéi luong ra bé duge 73m’.

* Luong mun thu héi duge 16,75m”.
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* Ty 1é¢ min thu héj 13 (16,75 x 100): 75 =22.39%,.
- Bé khong ¢6 EM:
* Khéi luong ra bé 13 80m"

* Lugng mim thu héi duge 20.5m"

Bé 58
28

“ Ty Ié mun thu héi 1 (20,5 x 100) - 80 = 25,6%.

Bé& 58 27

Hinh 6.3. Vi tri cac b€ § nha 4 hidy khis& s

-

Bésd 3 e

Bésa 1

Hinh 6.4 Vi tri cic b& & nha o y&m khi
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6.2. SUDUNG EM TRONG XU LY NUGC RAC
6.2.1. Van dé 6 nhiem méi trudng do nudc rac gay ra

Qud trinh van hanh bai rdc s& tao ra moét lugng dang ké nuéc ric. Luong
nudGe nay duge hinh hanh tir luvong nude rdc ro i cha bii chon 14p rac va hoa
tron voi mot luong ding ké nude mua. Néu vice thiét k€ mot bii chon 14p réc _
khong ding tiéu chuan k¥ thuit, ¢6 nghia la khong téch duoc mot phin nude
mura ra thi Jugng nude ndy cdn 16n hon nhidu.

Nuée trong bdi rdc chifa ham lugng Ién cdc chit gay 6 nhiém. Két qua
phan tich thanh phin nude rdc trong bang 6.3, 6.4,

Bdang 6.3. Thanh phin nude rac tai 16 6 1 & Bai chon lap ric Tay Mo

_ Cac chi tiéu phan tich . ]
Cénlo
pH limg, Bn?g[if' CmC;?l' r:;h r:'gf‘l Coliform | NH,"- N
mg/l

525 | 400 4560 5206 | 0232 | KPH | 12x10° | 572
570 | 890 3988 5498 | 0227 | KPH | 17x10° | 388
547 | 1700 3670 | 5190 : : 26x10° | 314
6,52 | 2500 4600 7560 | 0241 | KPH | 72x10° | 425
6,70 | 1400 5910 | 25020 | 0250 | kPH | 120x10° | 420
771 | 1460 3700 | 12096 - i 107x 10° | 480
7.33 | 1500 3868 | 10625 | 0244 | kPH | 112x10° | 366

Bdng 6.4. Két qua phan tich thanh phin nuée rac tai bai chon lap rac Tay Mo

Tiéu chudn xa cho phéprh
Cac chi tiéu Mau nudc rac {(nguén loai B) TCVN 5945-
1995
pH 7.71-7,88 55-90
BOD,. mg/! 820,5 ~ 5,900 <50
CO, mg/l 0-097 -
CCoD, mg/l 1,@03 - 12,500 100
Can 10 Iing (5S), mg/! 9146 1,400 100
NH,, mg/! 22,3 -200 LY S
Phospho téng s&, mg/l 19,7 6,0
o cNmgr [ oow 0.1
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50x10°3
_ 1,0x10¢

120 x 10°

Tir cdc s6 liéu tren, ta thdy nong do cde chit hi co {phan dnh qua cic
chi s6 BOD. COD) cao hon chi ti€u cho phép tir 16 tan (BODy) 161 120 tan
(COD). Néng do nito trong nuée ric (chi yéu 1a NH",) Ién hon chi ti¢u cho
phép 200 l[an. cic kim foai nang nhu asen. thuy ngan, cadimi trong nude ric
thip hon chi tiéu cho Phép. Luong coliform rong nuGe rdc gap 12 lan so véi
chi tieu cho phép. Nhur vay. 1 ring nude ric 13 nguon 6 nhiém I6n nhat vi
quan trong nhat dai vai moi trudng nude cia khu vyc du 4n.

Né&u bai chon lap ric khong dugc thiet k¢ vi xity dung theo ditng quy
dinh thi luong nude rdce nay sé dé dang tham xuong dt va tham qua de ngin,
gay 6 nhiém ngudn nudge ngam va nudc mat trong khu vue vi vung lan can.
Phai thiet k& he théng thu gom nude rdc va xir ly. truée khi that vao cdc
nguon nuée xung quanh bii chén lap ric. D¢ tranh gay o nhicm ngudn nudc
mat quanh khu viyc bii. Cho dén thei diém nay, khong chi cdc bai chén lap &
Ha Néi, ma hau hét cic bai chon tdp ric ¢ cdc dia phuong khic chua ¢6 gigi
phéap hiru hiéu dé xur Iy nudc rdc. Vi vay, viéc © nhiém moj truong do nudc
T4C 10 ra trd nén hét sie cdp bich ddi hoi can phai o6 giai phap dé xir ty.

Dé tim gidi phap cho viéc xir 1y tinh trang nay, chiing t6i da lua chon vi
tng dung thir nghiém ché phim EM trong hé théng xir Iy nude ric theo
phuong phip biin hoat tinh.

Ché pham EM rai ¢4 hiéu qui trong viée xy Iy nudc thai & cde nude nhu
Nhat Ban, Thdi Lan, Indonexia. . Dac biet 1 nude thii chia nong do chat
hitu co cao. Vi vay, ching 161 ti€n hanh nghién cu tic dung cia EM va kha
nang sir dung ching dé xi ly nude réc theo phuong phap bin hoat tinh nhim
dam bdo sau xir 1y, nude rdc cé thé dua vio hé théng tusi tieu thuy loi ma
khong lam 6 nhiém nguén nusc mit va nudc ngdm & ving Xung quanh baj
chon 1ap rdc theo Tiéu chuidn mo; truong cta Nhit nude Viét Nam. Ngoii ra
¢d thé thay duoe hicu qud cua EM trong he thong xUr Iy nudc thai theo
phuang phdp bin hoat tinh.



6.2.2. NGi dung va phuong phap nghién ciu EM
6.2.2.1. Noi dung nghién ctiu

- Anh hudng ciia EM dén ham luong khi H,S thodt ra tir nude réc.

- Anh hudng ctia EM dén cic chi tiey BOD. COD. S8, coliform, pH
trong diéu kién tinh.

- Anh huéng ciia EM dén cic chj tiay BOD, COD. S8, coliform, pH,
TN, TP trong hé théng bun hoat tinh. ‘

6.2.2.2. Phuong phap nghién cuu
a) Poi tuong

Nue réc ¢ hé chia Bai chon 14p ric Tay Mé duge hit ién cho vio bé deé
thi nghiém theo timg dot thy nghiém: ¢6 xir 1§ bing EM. Khai [rong [dy moi
dot la Im”.

Dung dich EM thit csp duge che tao nhu sau: 1 lit EM1 + 1 it i dudmg
+ 20 lit nuSc dé 1én men 5 ngay. Khi do d6 pH trong khodng 3.5 - < 4 I3 ¢6
thé ding duge. Cho dung dich nay truc tiép vao trong bé chia nude ric thi
nghiém.

EM Bokashi duge ché tao theo hai phuong phip:

- Phuong phip 1: Diing rom ra tron déu cling dung dich EM + 1 duong
+cdm gao (dam bio do dm 30%-40%) sau d6 dem 0 1én men vém khi,

- Phuong phédp 2: Dung mim hiju co tron déu cing dung dich EM + ri
duding +cim gao (ddm bio do 4m 30%-40%) sau d6 dem 0 1én men y€m khi.

Chi ¥: Nhiét d6 cita dong & khong cao qud 45°C,
LS
b) Phuong phap nghién citu

- Lua chon giii phdp k¥ thuit: can cif theo cic két qua ting dung EM dé
X1t 1y nude thai trong céc hé théng xir 1y theo phuong phép bun hoat tinh va
theo phuong phap phan huy ky khi UASB. Di ¢6 nhiéu cong trinh nghién ctiu
vé hiéu qua clia EM theo phuong phap phan huy ky khi UASB, va cling ¢6
nhiéu cong trinh cho thay hiéy qua cba EM trong he théng x(r 1y nude thai
theo phuong phdp buin hoat tinh, hio khi cho cic loai nuéc thai khac nhau,
Tren cd s cic két qua dé, chiing toi chon giai phip theo he théng xir [y
bun hoat tinh. Céc thanh phén nuée ric can phai dugc xdc dinh khj thigt k&
he théng xir Iy:
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Thanh phén nudc rac _ Murc do céan thigt

BOD;, cin lo limg (SS), - Rat cén thiét khi thiét lap cdc
COD, NH,* nito tdng 56 thong 56 ban diau dé thist k€ vi lua
chon cong nghe xir ly
- Yeéu cdu doi vét cde cong trinh
xtr ly dé dat cht lugng coa dong xa
theo tiu chudn

- pH. coliforn:

- Fe*™. Mn™, cic kim loai - Khong nhat thiét phai xem xét
nang. mau, moi khi thigt 1ap cdc thong s& thiet k& vi
nhitng chit nay s& duoc khir trong

qud trinh xi |y cac thanh phan khdc,

- Thi€t k€ mo hinh thi nghiém cho quy mé 60 it/ h.

- Theo phuong phdp so sinh kiém nghiém ching t6i tién hanh thi
nghiém vdi ciing loai nude thaj v sir dyng h¢ thong ctia mo hinh thi nghiém
dé xar ly.

- Phan tich va so sanh cdc két qua thy duoc cua tlmg loat thi nghiem va
rit ra két [udn.
6.2.2.3. Nghién cuu tdc dung ctia EM dén nute ric Otrang théi tinh

a) Thi nghiém va két qua

Nudc ric tir hé chita, & bii chén lap rdc duge ché vé va cho vao bé
ximang véi dung tich 24m”*, Sau d6 cho dung dich EM thtt ¢ap 5% véi ty 1&
1/ 1000 vi EM Bokashi (min hitu co da duoc 1én men bing EM) theo ty 1¢
trong tuong 1/ 10.000 dé trong thai gian mot thang rudi.

K&t qud phan tich thanh phn nuéc ric & hé chita ngoai bii va trong bhé
24m’sau khi duoc xir [y bing EM dugc néu ra & bing 6.5, 6.6.
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Bdng 6.5. Thanh phin mwic rac & ngoai bai va trong bé thi aghiém 24m?

STT | Chitidu phan Bon vi Nudc rac Nugc rac TCVN 5845-1995
tich tinh trude khi xtt | saukhixly | CétB (nudc thoat ra
ly hé thang tudi tigu)
01 PH 7.2 8.6 55-9
01 COD mg/! 17,600 3.000 100
03 | BODg (19 =20° | mg/ 9,000 2,250 50
C) _
04 Nito Kjedahl mgil 14535 - 87,6 _ |
05 | Téng phospho mayl 27.2 7.2 B
06 Chat Id liing mg/l 3,070 1071 100
Ss
07 Crom {VI) mg/l 0,001 < 0,001 0,1 |
08 Thiy ngan mg/| < 0,001 < 0,001 0,005
-{Hg)
09 Asen (As) mg/l < 0,01 <001 0,1 |
10 Chi (Pb) mg/l 0,034 0,011 0,5 a
11 Cadimi (Cd) mgil 00015 | 00012 0,02 |
12 | Téng coliform | MPN/100 7.7 10° 1.88 x 10° 1.104
mi

Bdng 6.6. Thanh phan nudc rdc ban diu va sau xi Iy

STT | Sdéhiéumau | pH | COD, | BODs, | Tdng | TdngP, | SS. Coliform
mg/l mag/l N, mg/l mg/l | MNP/100mi
mg/)
Mau A {22/2) | 855 | 1060 750 1771 10 897 160.10° ,l
2 Mau B (14/3) | 8,0 170 82 680 11,62 232 102.10_u

Ghi cini:
Miu A: nude ric 1dy tir ngodi bii rdc,

Miu B: nude ric trong bé Im’ 93 duge xir 1y bang EM.,

Dé xic dinh kha nang giam mii 6i ctia nudc thai nhd EM, chiing toi di
ti¥n hanh thi nghiém sau:

Cho vao nudc thai EM tha ca'pHS% vé6i ty 1& 1/1000. Do ham luong khi
H,S thodt ra & cdc thdi diém khdc nhau & miu c6 x{t 1y bang EM vi mau
khong xir 1y bang EM sau cdc khodng thi gian khac nhau. Két qua duge néu
ra 0 bang 6.7.



Bdng 6.7. Nong do H,S thost ra tit nude thai

STT S6 higu mau H,S . mgfl
' Do ngay 4/1 Bo ngay 9/1
1 M1 . ars 3.70
2 M3 . 680 6,80

Gl el
MI: mau cho EM thir cap 5% véi ty ¢ 1/1000. Ngity cho EM vao 1a 31/12.

M3: miu doi chitng khong cho EM,

Cace gid tri ham heong HLS trén duae do 6 cie ngdy 4/ vit 9/1 . tie la e sau 5 ngay do | lan.

Nhdn xét két qud:

- Tir ket qua & cic bangyta thiy dudi tic dung ctta EM, thanh phin cia
nudc ric 6 sy thay déi rd rét. D6 pH dugc diéu chinh tir 7.2 dén 8,6, Nhu
cdu oxi héa hoc (COD) giefin tr 17.600 mg/l xudng 3.000 mg/l tic 1A giam
83%. Nhu cau oxi sinh hoc (BOD) giam tir 9000 mg/l xuong 2.250 mg/l titc
la giam 75%.

Nhu vay cho EM va EM Bokashi vio nuéc réc véi Ly 1¢ trén dd cho thdy
c6 hiéu qua rG rét trong viéc giam cic chi s6 COD vi BOD.

mg/|

1 8.0+ 17.600

16,0001

i 4.0004]

12,0004

IR

10,0001 9,000 Nude ric trude khi xir Iy

800041 .
B Nudc rdc sau khi xir [y

60004
3070

T.O00 {2250 1071 OTCVN

4.00041

2.000+]

ANUNNRNNNNNNNNY

=100 50 o

0

coD BODS 58

Hinh 6.5. 50 sanh thanh phan nuéc ric trude va sau xit Iy
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Hinh 6.6. So sinh t8ng cofiform trude khi xii 1y va sau khi xu 1y
- Ham lugng chat ran lo lung (SS), cling giam di tir tri 50 3.070 mg/l
xudng 107, lmg/l tic 13 giam 96.5%.

- Ham luogng nito Kjedahl gidm tlr 1453,5 mg/t xudng con 87.6 mg/l 1
la gidam khoang 94%. Ham lugng phospho tong giam tir 27,2 mg/l xuéng con
7.2 mg/l tic 1a giam khoang 74%.

- Tong coliform giam tir 77,3 x10°* xudng con 18,9 x10* MPN/100 my|
thc 1a giam 75,5%.

Tur két qua ta thay duéi tic dung ctia -EM phun ngoai bii cdc thanh
phin 6 nhiém ctia nude rac giam di ding ké:

- D6 pH dicu chinh tir 7.2 dé¢n 8.55.

- Nong do COD mg/l giam tir 17.600 xuéng con 1.060.

- Nong do BOD mg/l giam tir %000 xudng 750.

- Chit lo litng mg/l gidm tir 3.070 xudng 897,

- Luong coliform (MPN/t0OmI) giam 7,73 x 10° xuong 1,6x 10°,

Ta ti€p e x{r 1y bang EM trong bé 1 m* véi ty 1& 1/1000 cho 3 ngay
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I ldn, thanh phdn cdc chat 6 nhiém & ti€p tuc duge gidm di nhanh chéng.
Sau 22 ngay xir 1y ta thay:

- D6 pH & gid tri tir 8,55 dén 8,0 - didu chinh it

- Nong do COD giam tir 1060 mg/l xuong con 170mg/l- mitc do xir ly
98,49

- Nong do BOD 1ir 750mg/i xuong con 82mg/l — mitc do x [y 89%.

- Nong do tong N it 1771mg/] xudng con 680mg/l - mic do xir ly
61,6%.

- Néng do téng P tir 10mg/1 len 11.62mg/l.
- Néng do chit lo limg tir 897mg/i xuong 323mg/l — muc do xir 1y 74%.

- Nong do tong coliform tix 1.6 x 10"MPN/100m] xugng 1.2 x 10°
MPN/100ml — mue do xir ly 25%.

Nhu vay dudi tac dung cia EM, nudce réc trong diéu kién (inh & hd chia
nudc ric cling nhu trong bé thi nghi¢m, cdc thanh phan 6 nhidm cia nude
rdc da duge giam di mot cich déng ké. Diéu nay gilip cho viéc giam nhe giai
doan xu ly ti€p loai nudc ric nay.

6.2.2.4. Nghién cuu tdc dung cua EM dén nute ric qua hé théng
xtrly theo phuong phap bun hoat tinh

Quy mé thi nghiém va két qua

O trén, mo hinh thi nghiém véi quy mé 60 lit/h nudce ric lay ching mot
thoi diém duge cho qua dé xir ly. Luong ldy ban dau ta 2m’ Im"* dé xir Iy qua
h¢ thong khéng c6 bé sung EM va [ m® ¢6 bé sung EM qua heé théng xirly.

Keét qué phan tich thanh phin nuée ddu vio va ddu ra cia h¢ théng qua
cdc qud trinh x{r 1y khdc nhau khong bé sung EM (bang 6.8) va ¢6 bé sung
EM (bang 6.9), & cdc khoang thai gian khac nhau.
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Nhdn xét két qud:

Tir cdc bang ta ¢6 thé so sanh cdc thank phan: nudc ric ban diu, nuge
rac qua hé théng thi nghiém xir [y khong b sung EM, nuéc rc qua he théng
thi nghiém xir 1y c6 b8 sung EM & bang 6.10.

Bdng 6.10. So sinh gis tri nong d¢ cic chit 6 nhiém

| T -
_ Nugc rac Nude rac TCVN
. v o Nudc rac qua hé qua hé
ST h -9 NS 18 e
T | Thongss | Bonivi chua xrly | théng xirly | théng x(rly | 5945.199
khong EM | 6 EM 5cotB
1 pH . 8,55 8,3 7.7 55-9
| 2 coD mg/l 1060 176 90 100
’ 3 BOD, mg/l 750 89 50 50
4 Téng N mg/! 1771 100 24 60
5 Téng P mgA 10 46 0,96 ]
Chét ran Io :
6 g (S5) mag/ 897 51 16 100
7 |, Tong MPN/ 1 6 x 108 66 66 104
[ coliformy 10Gml

Nhur vay tir bang 6.10 ta thay, cling nudce rdc ¢6 thanh phan ban ddu véi
cdc gid tri ndng d6 6 nhiém kha cao, khi qua h¢ théng xir [y c6 EM hiéu qua
cao hon. Gid tri néng do cic chat 6 nhidm cusi cung qua hé théng xir Iy c6
b6 sung EM thap hon va dat tiéu chudn cho phép cita Nha nudc Viét Nam.
Tuy ring thdi gian chay cia h¢ théng c6 bd sung EM ngdn hon so véi thyi
gian chay cia hé théng xir ly khong ¢6 bé sung EM. Tuy nhién qua cdc gis
tri ctia bang 6.10 ta cling thay nudc ric sau khi qua h¢ théng thi nghiém xir ly
khong ¢6 EM, cdc gid tri ndng d6 chia cdc chat 6 nhiém ciing giam. Didu d6 -
chitng té hé théng thi nghiém dugce thigt k€ theo pimo‘ng phép biin hoat tinh
da hoat dong t6t, 6 higu qua, dat yéu cdu dat ra.

Diéu trén day duge ching minh kh4 ré néu ta so sanh gia tri mire do xur
ly E ¢ cdc thoi diém khdc nhau cia hé théng xit Iy c6 va khong c6 bé sung
EM. | |
Néu so sanh gid tri mirc d6 xr 1y cha hé théng ta thdy nhu trong bang
6.11, hinh 6.7.



Bang 6.11. So sénh gi4 tri trung binh mic do xir Iy ciia hé thong ¢6 va

khéng ¢é bd sung EM
Gi& tri trung binh mifc 48 x(r Iy £, %
Théng s6 Khéng bé sung EM C6 b8 sung EM Mirc do xit Iy tiing,
lan
CcoD 16,8 27.3 1.6
BOD, 28,0 31,6 1,1
S8 18,7 M9 1,7
Téng coliform 14,0 34,4 2.5

Ta s& thdy cling mot hé théng xir 1y theo phuong phdp bun hoat tinh,
néu bo sung EM vio nudc rdc trude khi qua hé théng thi s& lam ting mic do
X{r 1y cita hé thong. Diéu nay ¢6 thé do heé thong da duoc cung cip mot luong
vi sinh vat ¢6 ich trong EM dé ddy nhanh téc d6 hinh thinh bin hoat tinh
tang chat lugng clia bim hoat tinh va hiéu qua xu Iy nuéc ric cha biun hoat
tinh duge tang lén.

34.4
354 31.6 31 ] ¢ ,
Zi 2 7
/ % 14
; / OKhong c6 bé sung EM
ZimB7 '
& 5 EC6 bd sung EM
ot U L J
cup s ' 55 ' Téang Coliform l

Hink 6.7. So sanh gia trj trung binh mitc 46 xi 1j (F%) ciia hé théng cé va
khéng ¢6 bd sung EM

6.3. KET LUAN

Qua nghién cdu anh hudng ctia EM trong qué trinh xir Iy nudc ric cho
thay:
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1. Sir dung EM thuding xuyén dua vao nude thai, dudi tac dung cha vi
sinh vat ¢4 ich trong EM thic ddy cdc qud trinh sinh hod xAy ra va dua dén
giam nong do clia cdc chat bin c6 trong nude ric. giam mui hoi, tao dicu
kién cho qua trinh xir 1y tiép theo thudn Igi hon. it 1on kém hon, tang hiéu
qua cua qud trinh xir ly,

2. Pua EM vio trong qué trinh x(r 1y nude thai theo phuong phiap bun
hoat tinh 1am tang mitc d¢ xir Iy cuia qud trinh, ¢6 thé dat duge cde gid tri cho
phép thai ra ngudn B (s6ng ngoi, woi tiéu, hoi 161, nudi thuy sin, trong
trot...) mot cdch nhanh chéng, gidm duge chi phi trong qud trinh xu ly.
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Chuong 7

CONG NGHE XU LY CHAT THAI LAM
PHAN(IMHKETTHEOPHUUNGPHAPULEN
MEN DONG TINH THOIKHICUUNGBUC

7.1. NGUYEN LY

Ric duoc phan loai: b céc tap chét tro, cic chat doc hat. Ric
dua vao U hdo khi phai dam bio ty 1& C/N 1a 30-35%.

Réc thanh phd } [ Phén xi may va phu gia (

\ Y
Phéan loai va nghién ( ' Khudy déu ’
Béo trén

—

Bua vao bé G hao khi -

Y
U chin
L 4

trude khi

Théi gié cuding bl '

Sang phén leai thi cong

Y

Quat tinh ché

Y

Bong ba“o

v

Tiéu thy

B3 sung vi sink vat

Hinh 7.1. Cong nghé xit 1y chat thii
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7.2. YEU CAU KY THUAT
7.2.1. Phan loai

D€ ¢6 duoc phan compost ¢6 chat luong cao, giai doan nay khi quan
trong.

Kiém tra rdc thai trude khi dua vao xi nghi¢p ¢ khu vye san nap ligu
(luu § rang ric thii khong phi hop thi s& khong ¢6 hiéu qua cho qué trinh
cong nghé va cho chat lugng dong 0).

Giai doan chon so rdc thai rat can thiét dé rdc c6 chat luang cao phi
hop vGi qud trinh [am phan compost, 1am tang luong ric thai phan huy, cii
thién chat lugng san phim va lam gidm hao mon cho cdc thist bi. Tat ¢4
nhitng chit ligu chat hitu co dugc tuyén lya ching ta dung dé lam phan a.

Céc vat phai loai bd, vat kich ¢& to, vat tro x€p & trudc cira bang nhit
(bang chuyén). Giai doan nay rét cdn thiét dé nang cao hig¢u qua coa nguoi
cong nhan chon nhit trén bang chuyén, Chiing ta cin phai loai bé nhitmg Vat
sau:

- Gidy va cactong ép thanh hot .
- M cig titng foai (nghién nét, rira, tuy § chon thém).
- Sén pham ép dac biet (P.E.T).
- Chai o (tdch r&i trang, mau va rim sach, tuy ¥ chon thém).
- Siit (c6 thé rira sach tuy ¥ chon them ),
- Nhom va kim loai khdc; thuy tinh, pin,v.v.
7.2.2. Bdo tron

Giai doan nay rdt can thiét trong qué trinh tao thanh phan compost, vi
néu khong dam béo tron 161 din 161 chat lwong 0 kém .

Sau khi rdc duge tuyén chon va nghién nhé dura tap két vé san ddo tron.

Thanh phan C trong rdc théng thudng cao, phan xi may thém vao &
dim bdo cung cap thém N, cho phép rac thai khong ché ty 16 C/N mong
mudn (C/N: 30-35%). '

Phan xi mdy két hop cic phu gia duge téi phit déu trén nén réc duoc
san trude dé bang xe xuic (d6 cao rde di san tir 0.7-1m) khéi lugng ric di vao -
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cho mot bé dung tich [a 150m*. Cuéi ciing tién hanh déo tron déu ric phan xi
may va phu gia nhu EM hoic cdc vi sinh vat ¢ dang nudce, bot. Tiép theo d6
1a dua rdc dd tron vio bé B, Mdy xidc dugc ira sach dé chudn bi cho cac ngay
lam viéc sau .

7.2.3. Pua rac vao bé 0

Trudce khi dua rdc viio bé U can chi v dén bén yéu 18 sau cén thiét cho
quy trinh; ’

- Phai ki€ém sodt vai lam sach dudng 6ng dén khi.

- Kiém tra quat gio dit ché do 1am viéc trong hé théng diéu khién cho

bé 0.

- Hé thong ghi rdnh nudce khi thai dugce 1ap ding thit te va khong duge
vénh 1én dé cho may xic di lai khong gay hong ghi.

- Toan bo mat san,bé 0 ¢dn dugc phi mot 16p gb hoac biang vat lidu chat
hitu co 16n, chiéu cao I6p phi khong thidp hon 100mm dé cho khi din déu
trong long déng u.

- Khi luong rdc da chiém 1/2 b& thi dit vi tri can nhi¢t tam bé cdch mat
nén 600-700mm. Tiép tuc dua rac vao bé 11 dé dinh vi can nhiét, can nhiét ¢
thé cdm sau cing sau khi bé i di chat ddy, nhung viéc thuc hién ciam can
phai chi y:

* Phai bic vdn trén bé mat 0 khi di vdo cdm can nhiét dé tranh su nén.

* Dung cay thudn bing sat $30 dé dinh vi 16 dat can nhiét.

- Pua rdc vio bé 0 ti€n hanh bat ddu oir 1/3 bé vi dé tir bén trii sang bén
phai theo hudng mat. Hon hop rdc thai, phan xf may,phu gia da duge tron
phai dugc dua tir ghu xiic & do cao dé lap dong sdt tudmg san véi géc dirng
that ddc. Nhimg ldn dua ric tiép sau tuong tu nhue déng trudc nhung phai
dam bao géc doc.

Chit y: Xe xiic khong duge delén ric béng gau hoidic bing bdnh, nfu
nhu diéu ndy vo tinh xdy ra, vét liéu ric thai phai duoc déo lai va 1am toi ra.

Khi hén hop rdc thai dd duoce dua hét vio bé 11, cdn tién hanh lap vin gé
cUra. Nhitng phin con lai phai dugc duta tir bén ngoai cita bé,
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7.2.4. Théi khi cudng birc

D6i v6i moi bé quat théi gié s& duge diéu chinh bing he théng déng,
cdc phan héi dé dam bdo nhiét do khong ché tai vi tri clia can nhigt dat & tam
bé i cich mat nén 600-700mm. Khi nhiét do ha xuéng dudi diém dat , didu
khién quat chay dim béo cho déng & duoc thong khi véi ty 18 chay 10% (tic
la 1 phit chay va 11phit nghi ). Néu hén hop trong rdc thai trong bé duge
trén déu (phan xi mdy, phu gia, rdc thai. do x0p, d6 am ...) thi luong oxi
trong khong khi s& phan bé déu theo luong khi thdi déu, ty 1é théi khi phan
anh sy hoat dong ctia cdc vi sinh vat trong rdc v di bi phan huy trong bé 1.
Ty 1¢ théi khi duge diéu chinh bang hé théng do nhiét do, do d6 phi hgp véi
nhu cau cdp gié. Nhitng s6 licu do nay duoe do truc ti€p tai bén dudi va xung
quanh phén tif nhay diéu khién , nhung d6 la mot thong s6 hop 1¥ cho toan
dong phan compost , dam bao phan phéi khi déu.

Theo dGi hoat dong ciia bé théi

Nhu cdu thoi khi 16n nhdt phii xdy ra trong 4 ngay dau tién trong qua
trinh compost hod. Vao thoi diém cudi clia giai doan théi khi, nhu cdu théi
khi can it hon 20 dén 25% nhu cdu luong khi t6i da.

Quad trinh theo doi trong giai doan thdi khi bao gém:
- Theo doi va ghi nhat trinh qua thai gian bat , tit clia quat gi6 va ty lé
thoi.

- Ghi thong s6 nhi¢t do, dp sudt théi. Nhimg thong s6 nay cho phép so
sanh nhiing mu thir nghiém véi luu ¥ dén hoat dong va do xdp cla bé vi bio
s6m trude nhitng vin dé c6 thé xdy ra nhur 13 khong dd hay vuot qua mic do
théi khi, hay hén hop tron khéng dim bio.

7.2.5. D6 bé

Vao giai doan cudi cila qua {rinh @ théi khi cudng bitc (20-25ngay)
phan compost s& duge dd ra khoi bé bing mdy xic banh I8p. Vio giai doan
nay compost phii kho (d6 am tr10-15%) va dua vio giai doan 0t chin (d€ lai
mét phin diing cho bé sau).
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Chi ¥.Trong qud trinh d& bé nhimg phan kho nhat sé chi ra lugng khf
Phan bS trong qud trinh théi gi6 c6 thoa mian hay khong vi c6 thé chi ra cho
thiy viéc can thiét d6i v6i viee chat déu hén hop len bé 4.

Giai doan u chin

Khi hoat dong ciia bé i compost di két thic sau 10-15 ngdy dé finh
trong bé, néu diéu kien cho phép compost dugc d& ra vi dua vao nha 4 chin.
Nhirng mé clia cdc bé khac nhau cin phai dé cich biat trong nha 0 chin va dé
thanh dong lién tuc déng nhit , dé dé diéu chinh chat lugng dong 0.

Trong giai doan U chin compost cdn thiét dugc cap oxi 1-2 l4n cho cic
hoat déng clia vi sinh vat cu trd trong dong u.

7.2.6. Quat tinh ché& sang compost
Sang phdn loai

La qué trinh loai bo nhitng vat kich ¢& Ién khong bi phan huy trong giai
doan lam phan compost va mét s6 ba thai vo co khong loai bo duoc trong
khau dau.

Trong san pham man chat hitu co con lin mot 86 loai chat thai vo co
nho nhu: thuy tinh,ddt dd...nén viec dua sang khau quat tinh ch& 1 cdn thiét
dé lam tang gid tri vi chat luong ciia phan khi dem bén.

Nhdp man

Theo quy trinh cong nghé, can vi xdc dinh ty trong 30 mau sau dé ta
[ay trung binh don vi dugc tinh bang kg/dm®. Ty trong ctia man chat hitu co
d6i v6i cay canh 1a 0,6. Ty trong ciia mimn chét hitu co 13 0,66,

Chat lugng man duge Chi cuc Tieu chudn - Do ludng - Chit lugng cla
S6 Khoa hoc, Cong nghe va Méi truemg Ha Noi kiém tra | nam 2 ky.

7.2.7. Déng bao, ché bign phan bun

Can et vao nhu cau va s¢ thich cla ngudi tiéu dung, trong khau déng
bao phan chia ra chiing loai kich ¢& cdc loai bao nhu sau:

- Loai bao | kg,

138



- Loai bao 2 kg.
- Loai bao 10 kg,

Mau ma cdc loai bao duge tieu chudn hod. Yeu iy k¥ thuét trong khau
dong bao;

- Can ding trong luong clia miin chat hiju co.
- Cén chinh xdc ty lé phu gia.
-~ Xdc dinh d6 4m cOa min chat hitu co,

- Chia timg dong nho dé phit hop trong qud trinh déo trén 1am déng déu
hén hop mun chat hiw co, phy gia va do am.

Sau khi ket thic cong tic dao tron ti€p tuc dua vao bao can ding trong
lugng sai 6 cho phép:

- D6i v6i loai bdo 1 kg: + 0,05 kg cho 1 bao.

-~ D6i vai loai bao 2 kg: + 0,05 kg cho 1 bao.

- DOI véi loai bao 10 kg: + 0,1-0,15 kg cho 1 bao.
Trudc khi din bao phdi chudn bi dung cu day da nhu:
- Mo han.

- Gidy han,

- Ban han,

Cha y: Mép tii phai dugc lau sach trude khi han,
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7.3.2. Quy md, cong suat
Quy mo
- Dién tich sir dung dat: Sha.
- Téng s6 cdn bo cong nhan: 60,

- XUr Iy rdc thai sinh hoat ¢6 thanh phan chit hitu co hon 50% trong réc
thai. ’

- C6 28 bé 0.

- Ap dung co gidi hod, ty déng hod.
Cong sudt

- Cong suat ngay 210 tan/ 2 ca.

- Hoat dong 300 ngay / nam.

- Cong sudt xir 1y rdc 60.000 tn/ nam.
- Sdn phdm 13.000 - 15.000 tAn/ nam.
- Cong suat tiéu thu dién 300 kKWA.

141



7.4. QUY TRINH CONG NGHE

7.4.1. Céng doan tuyén lya

Xac dinh trong Iuong
bang can dign & 215 t3n

B& sung vi sinh vat

Sl Tap két 2151an
khor mi

v

- S0 tuyén chat trg 40 tan
kich thude i6n tai nha A

v

Xe Manitou nap rac vao
bang tai xich AL — 101 (165 tan )

!

Phan loai thé tai bang tai CT

Chat trg phan
ioai & bang tai
xich AL
(101 tan)

i - 101 ( 15 tn )
[
l ‘
S
Tang quay phan loai Chal hing co + chat thai €6 kich thutic
CR—']OT('lSUlﬁ'n] <8 ocm(1000En)

'

Fhan lnai CT - 102 Thu hdi chit ki co dbangth CrF
(LR 102(54E&R )

Chét khéing phan loai ¢ 45 tan
}

d

Tap k&t chat trd va nguyén fiéu tai ché
v& nai quy dinh ( 15 1an )

Hinh 7.3, Quy trinh tuyén lra
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a) Lua chon rac

Réc tir khu dan cu c6 ty l¢ chat hitu co tir 50% duoc van chuyén vé xi
nghiép vao ban can dién ti.

b) Xac dinh trong luong qua can dién tir

Cac xe khi nhap ric vio x( nghie¢p phai chap hanh Quy ché van hanh
can dign tr 56 1102 ngay 22/10/2002 cia Cong ty Maéi trudng Ha Noi quy
dinh mot cin bo ti€p nhan rdc cha x{ nghi¢p, théng ké xdc nhan (rong lugng
rdc vao cling cdn bo gidm sdt cong ty,

¢) Tap két rac vao noi quy dinh

Cdce xe rdc vio nhd tuyén lua dudi su huéng din cda cin bo xi nghiép
diéu hanh dé ding noi quy dinh.

Khi do hét rdc can bo diéu hanh kiém tra xdc nhén hang va ghi gid,
ngay, thiang tap két rdc.

Khi céc xe d6 xong rdc theo dudng quy dinh vé cOng phu ldy thé can dé
hoat dong tiep.

Céc xe ra vao xi nghiép phai tuan thd sy kiem sodt ciia bao vé xi nghiép
Vi t6c do khong qud 5 km/h.

Phun chéng bui bao dam moi truong trong khu vuc cde xe ra vio, phun
thudc di¢t rudi theo dudng di vé sinh clia cong nghiép.

d) B6 sung EM,. va phun thuéc diét rudi

Réc duwoc tap két vio not quy dinh duge phu EM 1 1it/ 1 tan, s6 lugng
215 1it EMy... bom bing mdy bom chan khong, cong suat 400W bom déu tren
bé mal ric thai nhim khir mui hoi théi H,S déng thoi ting-cudng vi sinh vat
¢6 ich dua vao chit chit hitu co dé phuc vu cho qué trinh lén men sinh hoc &
bé 0.

Phun thuoc diét rudi xung gitang khu vuc nap rdc. Hang ngay, phai vé
sinh doc dudng xe chay vao xi nghiép, Xung quanh noi tap két rac d€ trinh
sinh san rudi mudi. Chd ¥ khi phun thude diét rudi vao tuong, bé mdy, trang
bi bao ho lao dong ding theo quy dinh dang thuan chiéu gié. Thoi gian phun
trude 9h hoac sau 16h, (rdnh khi cé dnh ning Mat troi, thude mat tdc dung.
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e) So tuyén chat thai ¢6 kich thuée [6n

Do réc thai ¢6 ham lugng chat chat hitu co khodng 50%, cdc thanh phan
con lai 1a chét tro loai bo trong qud trinh sinh hoat va san xuat (rdc thai chua
dugc phan loai ngudn), céc chat tro bao gém : chiu chan, vat vo ¢o lém, vat
liéu xay dung xi than. .. dugc nhat bo ra ngoai réc thai tao diéu kién cho xe
thu don vé not tap két chat tro, hoac xe gom.

Luc lugng lao dong gom 5 lao dong, dung cu gém ¢é: cao ba rang, dao
quim, trang bi bio ho lao dong tuy theo quy dinh, 4 xe gom.

Céc chat chat hitu co ¢6 kich thudc 16n nhur hoa, 14 chuéi, rom ra duce
phan loai riéng ding dao quam rach vo bao fam dut cic day buode, bam nho
riéng ra mot khu vire dé dua vao phan chdt chat hitu co sau khj dugc tuyén
chon dé¢ tranh khi vio tang quay khong lot qua duge mit sang tao thanh cdc
day, cdc bdi day lam giam ty 1& thu héi ciing nhu Jam giam luc cla tang
quay.

Cdc chat vo co duge dua ra khu tap ket chdt tro tranh gay bin tic cdc xe
vao dé réc.

Yeéu cdu loai bo chat tro ¢6 kich thuge [6n 1ir 20 ~ 25%. Cic loai chai lo
thuy tinh duge nhit x&p vao xe gom. Nghiém cdm viéc vitt chai lo thuy tinh
khi v& gay hau qua thing I6p xe va tai nan lao dong.,

Khi gap c4c vat Ia ¢6 nguy co chdy né: Binh xit, binh ga, cic loai axit,
thuc sau, dan, Iyu dan, kip né,... phai bdo ngay cho quan déc phan xuong
dé dua di vé noi quy dinh va giao nop cho co quan ¢6 trach nhiém,

f) Xe Manitou nap ric vao bang tai xich

Xe Manitou lam nhiem VU nap réc thai sau khi da phan loai cht tro c6
kich thudc 6n vao bang tai xich AL - 101, Xe Manitou phéi chdp hanh ding
quy trinh cong nghé van hanh xe, an toan lao dong.

Yéu cau k¥ thuat khi nap rc vao bang tai:
- Khdi luong rdc nap déu trén chiéu da gau xe.
- Rai déu tren chiéu dai bang tai xich AL — 101,

Chiéu cao ric duge nap vao bing tai khong qui 50 cm phéu nap TV —
101, twong ting dé cao.
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- Khi nap rdc vao bang tai phai chi § chiéu cao cha gdu dé khong gay
bui cho cong nhan phan loai & bang tai xich.

- Cdc loai chai lo bi roi, xudt hién phai thu don vio xe gom.

Cong nhéan phén loai & bang tai xich diing cko dé€ san rdc dam bdo tai
trong xudng bing tai CT — 101 dong thoi phan loai cdc chit tro con lai giam
tdi trong cdc thiét bi bing co cd cdn dai. Cic phé thai duoc thu don vé phia
sét tudng dé dam bdo cho xe van hanh.

g) Phan loai chat hitu c¢  bing tai CT - 101

Luu y diéu chinh bi¢n tdn cho phit hgp véi tdi trong, dién dp, ddu boi
tron ché do chay 1/2 phiit dimg 2 phuit.

Bon lao dong vio hoc thi nhat, hoc tht hai theo chiéu tinh tién cla
bang tai.

Diing quam bang st duge uén 90° dau nhon dé phd cic tii nylon tao
diéu kién phan loai trén tang quay duoc t6t.

Khi gap cdc chat tro c6 kich thude 16n phii giat day an toan & dimg
béng tai CT-101, chuyén céc vat nang vao hoc dam bio khong phd hong tic
cira nap tang quay phén loai.

Khi phét hién ¢6 dau hiéu gap vat lieu gay né dé bao vé tang quay,
ngudi lao dong cdn phai dimg bang tdi CT-101 bing day an toan. Ding tay
nhe nhang dwa vat liéu ¢ nguy co gay chdy nd ra khoi bang tai vao noi quy
dinh, dong thdi bdo ngay cho chi huy phan xudng va nhia mdy dé giai quyé&t
vé8i cd quan ¢ tham quyén (Luu ¥ vat gy né: nhu lyu dan, bom bi, kip min,
binh xit cay, binh gas,...). '

Trudng hop chat gy chdy dung binh bot phun viio chit gay chdy, khi
bang tii dimg, hoic diing lang ciu hoa tai nha tuyén dé xi 1y,
h) Phan loai trén tang quay

Tang quay cé phin rang cit cdc bao bi ¢6 chifa chat thai, chl yéu la
chat hiru co ¢6 kich thude nho hon 8cm. CR-101 duge loc qua mat sang giita

cdc khe rang xuéng bang tai CT-103 dwa qua bing tai CT-105 dé ddo tron vi
sinh vt trude khi dua vao bé 0.



Tang quay duge khéng ché tai trong: di dugc quy dinh trong t diéu
khién cuia nha tuyén lia (theo chée do di¢n 4p ¢6 bang chi din kém theo).
_ " Cui ca yéu cdu vé sinh cdc vat bi gin vito ring nhon, ph& thai bi dit
vao sang bing bicn phdp md cira tang quay o cira bén, cat bo toan bd phdn
dy cudn vio rang. )
i} Thu héi chit hire co trén bang tai CT- 102

Chat hitu co khong qua mit sang lot xudng tang quay do co do dai Ién
trieot qua mét sang duge chuyén sang bang tdi CT-102. Céng nhan thu héi
cho xudng hoc dé dua vé bé xir 1y.

Thuy tinh, gidy. nhua dugc phan loai xuéng timg hoc cudi ca lam viee
dua vé noi ap két.

Kim loai ¢6 kich thude 16n hon 8cm duroce thu héi qua bang tdi tir tinh

SM- 101 tap k&t tai hoe chiia cudi ca lam viéc dua vé noi tap két.

Cic chat khong phim loai duge chuyén qua cugi bang tai CT- 102 dua
di chén lap. Khi chiéu cao qud cao dong xc Manitou san gat dé tranh iin téc
bang tai CT-102 véi bang tai SM-101.

Nghiém cidm ngudi di qua lai trén sén thao tic & khu vue bang tai tir
tinh SM- (01,

Litu § diéu chinh bién tan cho phi hop vdi ché d6 1ai trong va dién ap
cla bang rii CT-102 & 10 didu khién dé dam bio cong nhan phan loai thuan
lién.

Khi gap trudng hop bang tai tic dimg mdy bing day an toan.

k) Tap két chat tro, nguyeén liéu tai ché vé noj quy dinh tai khu vuc
chira chat tro theo nhur dé thi khoi da tinh toan

Yeéu cau: khong roi nguyén lieu trén duong, toc do xe Iic 1at nhd hon
Skm/h. Phu xe phdi chii y thu nhat thuy tinh, kim loai dé khong gay hong 18p xe.

Lai xe phai chip hanh ding quy trinh van hanh xe Manitou.
1) Cham séc thiét bi sau ca lam viée
Kien tra sy lién két cac bulong chan mdy cia hé thong,

Kiém tru sict chat bulong cia bang tai xich.
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Kiém tra ddu boi tron & bang tii xich vé luu lugng va thoi gia bom, néu
thi€u dau boi tron phai bo sung.

Kiém tra diéu chinh cdc bang tai caosu.

Kiém tra bom m& & cdc vi trf quy dinh (cé so dé k&m theo): téng 6 vii
md phai kiém tra vi bom la 83 cii,

Bom nudc ri ric ¢ bang tai xich.
Kiém tra ddu boi tron & cdc hop giam tdc thong qua mit kiém tra, néu

thi€u phdi b sung. cdc vi tri chay diu phai siét chat, bdo cdo vdi bo phan k§
thuat khi ¢6 sur 6.

Kiém tra siét chat lai cdc truc chii dong con lan cang cla bang tai caosu
va di¢u chinh khi cin thiét.

Kiém tra siét chat cdc goi d& dinh vi hai diu tang quay phan loai CR-
101 va cdc banh xe chuyén tai tang quay CR-101.

Chit y: Khi kiém tra phdi xiél chat cic bulong, ciac dai, cde lien két,
bo sung dau, m& day du.
m) N6i quy van hanh an toan lao dong va v¢é sinh cong nghiép
Néi quy van hanh

Van hanh thi¢t bi phai tuan tha theo cdc quy dinh vé€ quan 1y thiét bi do
cong ty ban hanh va chi giao cho ngudi ¢é nghiép vu chuyén mon da duoc
cdp ching chi,

Vdn hanh thiét bi tuyén lua theo ché do bdng tay
Bat ndt lam viéc vé ch€ do van hanh bing tay.
Bat coi bdo dong dé thong bdo thiét bi chudn bi van hanh.

Van hanh timg thict by trong day chuyén, thiét bi cudi day chuyén, theo
trinh tu bang tai CT — 102 trude, tiép theo la cdc thit bi ditng sau nd va cudi
cung 1a thiét bi dau vao (bang tai xich AL - 101).

Khi két thic ca lam viée, trinh tur tit mdy dugce thue hién tir thiét bi ddu
vao (bang tai xich AL- 101) tiép theo 1a céc thi€t bi ding sau né va cudi cling
la bang tai CT — 102 (luu y chi 1t mdy khi vat liéu trong né di het).
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Vidn hanh bang tdi xich AL — 10}

bé mdy chay khong tai trong vai phiit vd quan sat su hoat dong ciia
may.

Khi mdy chay kiém tra cdc moto xem cic van dién ¢6 hoat déng bom
dau khong.

Hiéu chinh kim cdc van bom ddu theo titng giot.

Vidn hanh cdc loai bang 1di CT - 102, CT — 105, CT — 103, CT- 101
Khot dong moto dé mdy chay khong tai trong vai phuit.

Kiém tra lai su 6n dinh ciia mady.

Kiém tra lai d6 lech tam va dd vit cia bing tai. Néu bing tai triing phai
tang vit chinh, néu bang tai chay léch tam phdi hiéu chinh bang cich kéo
cang nd vé phia doi lap va hieu chinh con lan,

Céc con lan phai tigp xic déu véi bing tai.
Kiém tra role h¢ théng day an todn (mau dd) & vi trf 1am viéc.
Vadn hanh tang quay tuyén lya réc CR — 101

Van hanh méy chay khong tdi mot vai phi, quan sdt hoat dong clia
mdy (khong ¢6 rung va cham co khi va tuyét dei khong dé ngusi, siic vt
nam trong tang quay).

Kiém tra su 8n dinh vi nhi¢t do cua cic khép ndi thuy lyc khong qud
90°C.,

Kiém tra cde cira s6 cong tdc (phat dugc déng lai).
Vidan hanh bang rai i tinh SM — 102

Khoi dong moto va dé mdy chay khong tai trong vai phiit. Kiém tra lai
su on dinh cita mdy.

Kiém tra Itre hiit cla nam cham sir tinh (khodng cach hut) dé hiéu chinh
luc hat biang chidu cao hat,

Kiém tra chiéu quay cia déng co.

Van hanh bang idi ty tinh SM — 101
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Khéi dong moto va dé mdy chay khong tai trong vai phit, ki€m tra lai
su 6n dinh ctia mdy. '

Kiém tra lyc hdt clia nam cham tir tinh (khoang cdch huit vi viing nhiém
tir) d€ hi¢u chinh lyc hit bing cudng do dong dién hodc dién ap dua vio 16i
sat tir tinh,

7.4.2. Quy trinh G 1én men

a) So d6 quy trinh vao bé i

Chat hitu ¢g phan loai dugce tap két & nhi
tuy&n Iua cd kich thudic < 8 cm

v

Phan tich.

bd sung 46 dm

!

B3 sung phu gia

!

Béo tron bang xe Manitou

i |

Nap rac vao bé ¢ bang xe Manitou

!

CAam can nhiét

I

Péng clra bé

I

Nap chat hitu co vao ddy bé, san gat déu

Hinh 7.4 Quy trinh 1 1&n men
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b) S¢ d6 quy trinh van hanh bé i

150

Lap trinh eho khdi déng may

!

Bo nhiét 6. phan tich a6 &m. b sung dé &m

!

Theo ddi gua trinh chay trong giaf doan 1

'

Biéu chinh luu luong gié trang qua trinh 1&n men theo
tirng giai doan

'

HGt nude rac bé

'

Kigm tra két qud sau 21 ngay két thoe giai doan 4

'

Thu can nhiét, md cita bé, chuyén sang nha

-

Vé sinh bé, chudn bi cho bé sau

Hinh 7.5. Quy trinh vin hanh bé u




7.4.3. Cong nghé U I&én men

Po thi cac thanh phan tham gia vao qua trinh lén men

O Nudc bo sung: 10 tan

Chat hitu co + chat théi co kich thude < 8
cm + phu gia dua vao bé u 1én men: 105 tén

Hinh 7.6. Lén men hao khi

Xe Manitou van chuyén vao bé G 1én men 115 tdn tir bang tai CT 105

vao bé .

O Luong nude bay hoi: 40 @n

Chat hitu co + chat thii di xir 1§ chuyén sang nha G chin
bing xe anitou 75 tan cu ly 1a [50m

Hinft 7.7. Qua trinh bay hoi
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7.4.3.1. Quy trinh vao bé u
a) Phan loai, tap két chat hiru co

Chat hitu co da duge phan loai duge tdp két & nha tuyén lva cé kich
thude nho hon 8 cm.,

Chat hitu co cong cdc tap chit vo co duge phén loai & bang tai CT — 105
¢6 kich thude nhé hon 8 em. phai chi ¥ phit bat dé che mua, che gid to.

Chét hitu co da phan loai duge vun vao mot dong to, khi chit hi co roi
ra ngoai phai quét don, rira sach trdnh dé rudi mudi. Khong duge phun thudc
diét ruéi vao dong chit hitu co, chi phun xung quanh.

b) Phan tich do 4m va bd sung do 4m

Lay mau do am vao 14 gio hang ngay, phan tich dd 4m, sau  gid c6 két
qui d¢ tinh todn, do 4m cén thiét tir 45 — 50% tuy theo mua.

Mua he: 45%
Mua déng: 40%
Cong thire tinh lwong nudce bo sung
Q= (A X Genginacrvaor s 1= (Brr X Genat i o i be o)
A - do 4m déng t quy dinh thco mia he 45%, theo mua dong 40%;
B, - do am thuc 1€
(; — khdi lugng bé 0,
Q - lgng nude bé sung, m',
Vi du: P61 vai mua he
Dung tich bé t khi vao la 150 m*
Trong lugng bé G 105 tén
D¢ 4m cla rdc thong thudng vé mau he 14 35%
0 = (45% x 105 tan) - (35% x 105 tdn) = 47,25 tan — 36,75 tan = 10,5 tan
Luong nude bé sung lam tron 1a 10 tdn = 10 m’

Vi di: D61 vé mua dong
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Dung tich bé a khi vao a 150 m’

Trong lugng bé 11 : 105 tdn

Do 4m cla rac théng thudng cla rac vé mba dong la 30%

0 = (40% x 105 tén) - (30% x 105 tdn) = 42 tan — 31,58 tin = 10.42 tan
Luong nude bd sung lam tron 13 10 tan = 10 m*

Phan tich chi tiéu C va N 1y phong thi nghiém theo quy trinh cua phong
thi nghiém.

¢) Bé sung phu gia

Sau khi phun 4m, b6 sung phu gia véi s6 lugng nhu sau:

Vi sinh vat phan giai xenluloza: 12 kg
Ri dutmng: 10 kg
bam: 8 kg
Lan: 3 kg
EM; 30 {it

B& sung theo tée do xe dao tron.
d) Pao tron

Khi bé sung phu gia dao tron déu todn bo dong chét hitu coo bang xe
Manitou, chi ¥ khong tréo 1én déng u chét hiru ¢o. Phu gia dugc chia thanh
nhiéu mé bd sung vio déng U trong qud trinh déo tron.

Dio tron chia ra [im ba dong 0 nhd cho déu.
e} Nap ric vao bé i

Dilng xe Manitou nap ric vao bé 0 timg gau, khong d€ bénh xe d¢ 1én
ghi bé U bang bétong.

Nap rdc vio b& chia lam hai phi: tir phia trong bé ra phia ngoai bé.
Nap bén trdi bé mot giu, bén phai bé mot gdu d€ di do cao 2,7 m.
Khi gdn d6 ric. ha gdim xe & do cao thich hop so véi 16p trude tir [ cm

dén 1.2 em dé rdc roi tix tir, ¢S do xop.
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Nghiém cim dé gam vi tri qu4 cao gay €p chat vao bé.

Khi van chuyén khong dé rac roi vai, néu roi vij phai vé sinh ngay, cu
ly trung binh van chuyén nap rdc cho cic bé 11 [a 100 m.

f) Cam can nhiét

Khi nap ric ddy 2,7 m, vuor qua tam bé do dai 0,5 m thi tién hanh cim
can nhi¢t (cim dén ngap can dén phin 6ng phan tich oxi thi dimg lai).

Khi cam can nhiét theo s¢ d6 tam bé da ddnh dau thanh hai bé chq -
- Lay can nhiét tit cot dén trén thanh bé Q.
- Ki¢m tra day dan dien cam tng. néu dirt phai noi laj,

- Mo nap can nhiét kiém tra van chat cdc 6c bt chit day dién cam ing,
néu iong phai xiét chit, néu r ri phai Tam sach,

g) Pong cira bé i

Ve sinh ha coc phai sach 6.

Dung ding coc phai, tiep xic bé mat dinh vi cia hg coc phai.

Chon gé déng déu hai phia bé §, dong tir thip dén cao (t4m day xép bén
dudi, mdng & trén).

Khi déng cira bé cao tir | m tr& len dung xe Manitou nang va cong nhan
ddng cua. dén khi gé cao hét cira bé thi ngimg lai.

h) Nap chat hitu co vao déy bé, san gat déu

Xe Manitou ti€p tuc vio bé cho dén khi diy bé, chi y diéu khién tir (i,
dim bao dé x6p thong bé.

Cong nhan van hanh b€ san gat déu chit hitu co vao gée cdc bé cho
béng phing. Cong nhan ding cao cin [i di trén thanh bé san gat, cdm tréo
len bé dé chat hitu co khéng bi nén chat, déng thei gdy nguy hiém cho cong
nhan vin hinh bj sut ngd, mat an todn lao déng.

7.4.3.2. Quy trinh van hanh bé
a) Lap trinh cho khéi dong may

Quy trinh ctia may duoc hoat Iya chon theo mia nhim muc dich phat
huy hi¢u qua cua vi sinh vat dé phén gidi xenluloza va lugng oxi dé thuc hién
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t6t qud trinh sinh hoc:

Chathimco  + O,

—» H,0+CHONS
(ddtuyén lua)  (quat gid) |0 am, nhiet do. phu gia (composting)
Quat gi6 duoc cap khi i dong theo ba cha do:

- Ché do oxi.

- Ché do nhiet do.

- Ch¢ do thong bé.

Lap ngay vio bé, s6 be, thei gian chay timg giai doan, thj gian d bé.

OGiai doun 1
M Giai doan 2
Diiiai doan 3
OGiai doan 4

Hinh 7.8

Thot gian bé G 1én men chia thinh bén

gtat doan trong 21 ngay (tuy
theo mia):

- Giai doe_m. I'1a giai doan tap trung vi sinh vat ua dm 4.5 ngay.
- Giai doan 2 1a giaj doan tap trung vi sinh vat ua nhiét 6,5 ngay.
- Giai doan 3 13 giaj doan phan gia xenlulozaza 8 ngay.
- Giai doan 4 1a giai doan trigf tiéu céc vi sinh vat 2 ngay.
Tong thoi gian cdp khi [a: 200gio.

- Kiém tra thiét bj cdp khi:



* Do ciing cia day cuaroa, cira gi6 dé 100% cira vio.
* Mdy bom chan khéng, x4 nudc, thong khi.

* Céc ti€p diém dién cim chat.

- Khét dong mdy:

¥ Kiém tra cdc ché do ditng cudng bifc.

* Kiém tra cdc ché do chay cudng bic.

* Kigm tra cic che do chay tv dong.

- Theo dai trong vong 30 phiit xem s¢ li¢u do thi ghi oxi va nhiét do véi
théi gian S phiit mot lin bdo,

b} Po nhiét do, phan tich d6 am, b sung d6 4m

* Do nhiet do: s6 14n do quy dinh dé déi chimg trén bang chi thi phong
trung tam diéu khién:

- Giai doan 1: 1 14n sau | ngay may chay.
- Giai doan 2: 3 4n cdch nhauy 4 ngay.
- Giai doan 3: 2 1an cdch nhau 2 ngay.

. Giai doan 4: 1 lin céch nhau ngay thi 21.

* Phan tich do 4m &€ tinh todn bé sung do am, khi do dm thap hon 35%,
phai b sung kiém tra phan tich do am.

* Bé sung do dm

Van hanh mdy bom téng ¢6 cong suat 3m'/h, m& khoa bom vao cde bé
cin bo sung d6 am.

Tinh thoi gian bom b6 sung do 4m theo 2 dén 4 bé d& d6 phun tap trung
viio bé, '

Néu cin phun ra xa ngoai bé thi diéu chinh g6c¢ nghiéng dau phun tren
thianh bé.

Tong thai gian b sung do 4m giai doan 2 14 3 1n, giai doan 3 1 1 tdn,
tuy thudc theo mia luong bom s@ thay déi (mia hé bom nhiéu hon). Theo
kinh nghiém 10m’ nude + nude ric cho ba glai doan.
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¢) Theo déi qua trinh chay cho timg giai doan
< Céc cong viéc tai bé O
* Kiém tra do sut ciia bé U theo chiéu cao cha bé 1.

* Kiém tra cdc dudng dén khi, chi y cit nude & bé thu nude rdc o6 su
co phai xlr Iy ngay.

* Ki€m tra b6 thu nuée rac hdt nude rdc bing xe FAZ 53 vé bé b sung
d¢ am, két hop 3 ha/ 11dn hit cia xe.

* Kiém tra d¢ thodng khi cia bé thong qua lugng khi bay hot, dp suat
clia bé qua cot nude bé.,

* Kiém tra clra bé néu ho thi déng lai.

= Ciic 56 liéu nhat ky bé ( theo biéu mau va thdi gian).

* Nhigt do theo gidi han ().

* Oxi theo gidi han ().

* Thoi gian quat chay.

« Xurly:

* Néu nhiét do dao dong khong ding quy luat phai kiém tra can nhiét,
dudng tin hi¢u, thi€t bi xr Iy tin hi¢u & bang diéu khi¢n nha cdp khi.

* Néu dén bdo 151 (trén man hinh) vé mdy bom oxi phai thong rita mdy
bom oxi bang mdy nén khi | pha.

* Thai gian quat chay dén bdo (hiéu 1énh trén chi canh bdo) kiém tra
day cuaroa, cia nap, cdc role, dién dp, néu dién dp day nhd hon 345V thi
dimg bé, do dong dién tieu thu bang ampe kim dé xdc dinh tii trong tim
nguyén nhéan khic phuc, ‘

d) Piéu chinh hru Iugng cap gi6

- Qua timg giai doan, diéu chinh lugng khi cdp vio bé i theo dudng dic
tinh clia quat cap khi theo cong thic:

N=PxQ
N - cOng sudl quat gié (dién nang dong co dién), N = const,
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P - dp suat:

@ - luu luong.

Giai doan 1: khi cap vao 100% ((;ira 1) van diéu tiet khj.
Giai doan 2: khi Cip vao 85% (clia 2) van diéu tiét khi
Giai doan 3: khi cap vao 709% (cua 3) van diéu tist khi,
Giai doan 4: khi CAp vio 55% (clra 4) van diéu 1i&t khi.

Khi chit httu co di phan huy thi b€ & bj nén chat phdi giam luu lugng
£i6 (Q) dé tang dp luc (P). Didu nay théng qua cot nudc do cOt dp gin trén
dudng dan gi6 cap vio bé i,

e) Hiit nuée ric

- Kiém tra thudng xuyén ho tu nudc rde khi ddy phai hat, kich thude ha
lalm x 1,2m x[.2m.

- Khi hiit dé Lai 0,3m so véi ddy hé dé can bang khi trong bé.

- Hit chdy 15 + 20 phidt ai dé kiém (ra, n€u ddy thi hit faj nudce rdc dua
vé bé xi¥ [y dé b sung do &m tiép theo.

f) Kiém tra két qua sau 21 ngay
* Kiém tra nhat ky, triy lidu chi- thi clia b€ & trung tam didu khidn:
- Nhigt deo.
- Oxi.
- Thoi gian quat chay,
- Chu ky bé theo ché do theng bé.
- 56 ldn khéi dong & cic giai doan.
* Phan tich do am: néu do #m qQud cao thi cho bé chay cudng birc do 4m
khong qud 309, . '
* Kiém tra hién trugng;
- D0 tut clia bé.
- Nam moc.

- M.
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g) Két hop cc yéu t6 trén tién hanh dimg hoat dong ciia bé

Thu can nhiét va day vé treo & cot nhi bé theo déing quy dinh (bao gém
can nhiét va day dan).

M6 cira bé bang xe Manitou dung ddu day dé nang gé vé noi quy dinh,
thoi gian 13 1/2 gio.

D& bé dua vé nha i chin chi y:
- Khong cho binh xe de 1én ghi bé 4.

- Con 1/3 bé thi dung gau gat dan ra ngodi trdnh ty vio thanh bé gay vi
tudng phia sau.

- Véan chuyén khong dé roi vai, néu roi vii phai fam v¢ sinh thu don,

7.4.4, Céng doan U chin

Rac sau d lén men

v

Loat bd vat thé o Xe xic Manitou

i -

Banh ddng 0 trong nha & chin )

s

Kiém tra, nhiét @5, 46 dm, O,
{ hai ngay/ 14n )

v

BE sung 46 4m (néu thiu }

v

Dao déng va bd sung 88 m
{balan)

v

Vé sinh sau gid lam viée

L

Hinh 7.9 50 d8 quy trinh 4 chin



Budng nude sach

FAN
a

BE 0 I&n ddu khi do bé

i

<

BE 0 duoc ddo trdn

s

kich thudc tuy v

a, b-

f - canh bén khéng qua 2 m

Hinh 7.10. M3t biing nha

i chin

.
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Sau khi cdc chét hitu co d3 duoc phan gial mot phdn qué trinh O Ién
men nhd cic quin thé vi sinh vat va nhiét, va 4m, ndm méc, xa khudn v.v.
ti€n hinh dd bé 0, dua vé& nha G chin, ‘muc dich 1a d€ ket thic qua trinh phén
gidi xenluloza nhd cic vi sinh vét ciia qud trinh 1én men. Trong qud trinh &
chin phai dam bao cdc nhu cau vé: nhi¢t d6, d6 am va O, dé€ qud trinh phan
giai cdc hop chét chét hitu co duoc tét.

B& tri lao dong trén mat biing cong nghé:

- Hai l4i xe va phu xe xic lat Manitou {(phu xe kiém loai bo vat ligu c6
kfch thuée co 1én).

- Mot lao dong b6 sung do Am.
7.4.4.1. Céng nghé t chin

Rdc dd qua khau 0 1én men, duoc dua vio nha 1 chin (nha I) dé két thac
qua trinh phan huy xenfuloza. Tai khu vuc nay cdc déng il duge thudng
Xuyén theo dgi: nhiét do, do 4m va O,, d€ tién hanh viéc hi¢u chinh cdc thong
86 trén cdc déng u duge ddo, tron theo hudng dan cta cdn bo ky thuat nha

mdy. Khi két thic qud trinh phan huy, rdc (compost) dude dua qua khau tinh
ché (nha B) bing xe xtic Manitou.

a) Tap két rac vao nha u chin

Xe xic Manitou van chuyén ric da xir 1y tir nha @ 1én men vé& nha i
chin. Néu d¢ am thap hon 35% thi tién hanh b6 sung do Am.

b} Danh dong u trong nha G chin

Xe Manitou thuc hién viéc dédnh déng hai bé i c6 kich thude: (13 x 4.5
2) m. Yeéu cdu vun gon ting bé danh phdn san nha tréng dé xe thao tic,
>am bién 0 ¢6 ddnh s6.
¢) Kiém tra nhiét d9, do 4m, oxi trong nha i chin
Kiém tra nhiet dé: yeu cau kiém tra nhiét do trong long dong 1, theo so
do sau

Dang thi€t bi do nhiét do cim xién c6 hucmg vao tam dong 4. Tuéan tha
theo didng quy dinh do nhiét do: 2 ngay /lan. -
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D6 am: ldy 8 diém nhu trén dé do nhiét do va 1dy miu phan tich do 4m
¢ trong phong thi nghiém,

Do oxi: 1dy 8 diém nhu trén do oxi phan tich biang thiét bi di dong.

d) B6 sung do Am

Cin cit vao két qud bé sung do am, khi dé &m xuong duéi 30% thi phai
b6 sung d6 dm dat 40% (luong nudce tinh theo cong thifc qui dinh). Thong
thudmng bo sung ba ldn trong ci qud trinh G chin: s& lrgng 6 m' /3 1dn bing
hong nudce ciu hod ¢6 dau day nho, duge trang bi & nha 1. Yéu ciu phun déu,
toi, khong qud cao anh hudng dén viéc sang tinh ché,

¢) Pao lat dong 0

Dung xe Manitou dé ddo lat dong U tao diéu kién ting cudng oxi tu
nhién, bay hoi am dong déu 3 ldn trong ci qua trinh; thoi gian dio th /bé, k&t
hop viéc phun am,

f) Vé sinh sau gio lam viéc

- Thu don 6ng nudce vé vi tri qui dinh.

- V& sinh nylon, cdc chat thai bi gi6é cudn trong nha G chin.

- V& sinh xung quanh chan déng u.

- Cdc chat tho ¢6 kich thude 16n, thuy tinh déu phai loai bo vé nai qui
dinh.

Cac cong vige trén, trong qua trinh thire hién duge ghi chép nhat ky (¢6
bidu mdu k&m theo) dé€ danh gid chdt luong bé i chudn bi chuyén sang cong
doan tinh ché.

Néu kiém tra nhiét do thap hon 35°, d6 &m khong qua 30%, oxi 21% &

ngay thet 18 v&i mila he va ngly thit 21 ¢ mia dong thi tién hanh cong doan
tinh ché tiép theo.

Trong trudng hgp chua dat yéu cdu cén tién hanh dio bé dé giam d6 am
va nhiét do.
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7.4.5. Cong doan tinh ché

Nap rac bing xe Manitou tif
nha | vao AT- 401

v

Bang t3i CT - 401

v

Tang quay CR - 401

v

CT402va CT - 403

v

Bang t3i tif tinh
SM - 401

v

Sang rung AY - 401

v

Thiét bi danh toi
ALA - 401

Mun
loai 1

Xycton CL- 401
Bap tai ALA- 402

CT- 405

Vat co kich thude
>15¢cm

-

MD - 401
CT-408

Muin loai 2

A4

Can dién tlr

;

MNhéap kho

Hinh 7.11. S0 dé quy trinh tinh ché&
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7.4.5.1. Cong nghé tinh ché

a) Van chuyén vao nha tinh ché (thist bi TV - 401)

- Phy xe [am coéng tdc loai b6 vat la 6 kich thude 16n khj Xe xic van
chuyén compost d6 vao phéu nap TV — 401 & nha tinh ché.

- Compost phdi duoc xiic diy gau dé tiet kiém chi phi ciing nhu cong
tdc bao qudn thiét bi (xe Manitou).

- Tuy theo d¢ déng déu cha compost va dién dp lu6i, ngudi diéu hanh
phan xudng quyét dinh tée d¢ nap clla thiét bj AT - 401,

- Ngudii cong nhan theo dai va hi¢u chinh dong compost dira vao phéu
nap bang dung cu chuyén dung. '

- Thoi gian van hanh tinh che mot bé U: 67 tan/ 11,06 tdn/h = 6,06h
fuong tng [ ca lam viéc (bao gém thoi gian kiém tra thiét bj tinh chg, vé sinh
cong nghiép).

b) Day chuyén bang bing tai CT — 401

- Compost sau khi duoe dua vao TV — 401 thong qua hai truc xodn cila
AT - 401 tao thanh ddng vat licu da duoc danh toi chuyen dong déng déu va
duoc bang tdi CT — 401van chuyén,

¢) Tuyen hya bing tang quay CR - 401
Compost sau khi dwoc dinh toi va duge van chuyén qua bang tai CT —
401 do va mi¢ng tang quay CR — 401.

Vi tac do quay 20 vong/ phit, tang quay CR — 401 1am nhiém tich cac
van li¢u compost ¢6 kich thudc nho hon 1,5 cm do vao bang tai CT 402 va
CT 403, cic van ligu ¢6 kich thude 16n hon 1.5em duge d6 vao bang tai CT -
405.

Trong h¢ théng ban tuyén ty trong: tuy theo do im clia compost cdn bo
k¥ thuat quyél dinh cho diéu chinh tan s§ rung cila ban tuyén

d) Thu héi kim loai bang bang tai tir tinh SM — 401

Compost c6 kich thude nhd hon 1,5¢m trude khi dugc dua vao phan loui

trong lugng duoc tdch tir thigt bi tach SM — 401 dé nang cao chat lugng mun
hitu co.
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Miin thd sau khi duge tach tir duge van chuyén vao ban rung AV — 401
béng bang tai CT -403

e) Dan déu bing ban rung AV — 401

Main thd ¢6 kich thude nhd hon 1.5cm sau khi duoge tdch kim loai,
dugc d6 vao ban rung AV- 401 cd tin s6 rung 6n dinh lam nhiém vu dan déu
vat liéu trude khi d6 vao thiét bi ddnh toi ALA — 401.

f) Panh toi bing thiét bi ALA.— 401

Man compost sau khi duge dinh toi va din déu trén ban rung dugc dé
vao thiét bi ddnh toi ALA — 401, tai ddy mot 14n nita man compost duge dap
v nho bdi cic canh xodn trong thiét bi ALA - 401,

g) Tuyén ty trong
Buogc tdch lam hai chite nang:

- Phan loal theo khéi lwgng bang xyclon CL — 401 va thiét bi dap tai
ALA - 402.

- Téch cdc vat ¢d trong lugng 16n bang MD — 401.

Vit liéu min compost sau khi dugc danh toi bing ALA — 401 dugc do
vao hé thong ban rung (¢6 céc tan s rung khic nhau) MD- 401, tai day cic
vat ¢6 ty trong 16n hon 0,5 tan/m" duge tach ra dua vao bang tai-CT — 406
con céc vat nhe ¢6 ty trong nhd hon 0,5 tin/m’® dugc d6 vao bang tai CT —
404 thong qua hé théng xyclon va dap tai ALA — 402. '

h) Thu héi san phim

Miin thu héi trong qud trinh tinh ché bao gébm hai loai mun loai 1:
C6 ty trong < 0,5t4n/m’,
C6 ty trong > 0,5tdn/m".

Puoc nhap vio kho bao quan thong qua can dé xdac dinh khdi luong,
mot phan diing ch€ bien déng bao edc loai: 2kg, 10kg va loai 50kg.

7.4.5.2. Quy trinh van hanh
a) Van hanh thiét bi nha tinh ché theo ché do bang tay

- Bat niit lam viéc vé ché do van hinh bang tay.

165



- Bat ¢di bdo dong dé thong bao thiét bi chudn bi van hanh.

- Van hanh timg thigt bi trong day chuyén, thiét bi cusi day chuyén
(CT - 404) trudc, ti€p theo la céc thiét bj ditng sau né va cudi ciing 13 thiét bi
dau vao (hai truc xodn AT — 401).

- Khi két thic ca lam viéc thit wr tat mdy duoc thuc hién tr thiét bi dau
vao (AT ~ 401); ti€p theo ta cdc thiét bi ding trude né vi cudi cung 1a cac
bang tai CT — 404 (luu ¥ chi tdt mdy khi khéng con vat liéu trong nd).

Vdn hanh thiét bi nap liéu hai truc xodn AT — 401

- D€ mdy chay khong tii trong vai phut va quan sdt su hoat dong cha
may.

- Kiém tra nhiét d6 ctia cdc 6 bi gilta truc giam té¢ va truc Xoan.

- Cdc clra 56 cong tic phdi duge déng chat trude khi mdy van hanh cé

Vdn hanh cdc bdng 1di CT - 401, 402, 403, 404, 405 va 406

- Khoi dong moto va dé mdy chay khéng tai trong vai phiit, kiém tra lai

su 6n dinh clia mdy.,
¥

- Kiém tra do cang va do léch tam cla bang tai. Neu bang tdi ching
phai tang bang vit chinh, néu bang tai chay léch tam phai hicu chinh bing
cach kéo cang vé phia d6i 1ap va hiéu chinh con lan xodn.

- Céc con lin phai dugc tiép xiic déu véi bang tai.
- Kiém tra role hé thong day an toan ( mau dé dat & vi tri Jam viéc).
Vdn hanh tang quay tuyén lwa CR — 401

- Van hanh mdy chay khong tai vai phiit va quan sdc su hoat dong may
{(khong c6 rung, va cham co khi va tuyet d6i khong dé ngudi hoic sdc vi
trong tang quay).

- Kiém tra sy 6n dinh va nhiet.do cla khép ndi thuy luc (khong qui
90°C).

- Kiém tra cdc clra 56 cong tdc (déng chit).
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Vin hanh bdng tdi hat 1w tinh SM — 401

- Khoi dong méto va dé may chay khong tai trong vai phut, kiém tra sy
én dinh ctia may.

- Kiém tra luc hit chia nam cham tir tinh (khoang cach hiit) dé hiéu
chinh lyc hiit bing chiéu cao hut.

- Kiém tra chiéu quay dong ca.
Vin hanh ban tuyén 1y trong MD — 401

- Khéi déng moto v dé mdy chay khong tai trong vai phat, kiém tra sy
4n dinh cia mdy. '

- Kiém tra dé rung cua dong co ban tuyén c¢6 phil hop véi ban sing
khong.

- Kiém tra cdc ong caosu cha 6ng hit khi v&i ban tuyén ty trong phai
dam bao kin chat.

- Kiém tra d¢ nghiéng clia ban tuyén ty trong.
Vidn hanh ban rung AV — 401

- Khéi déng moto va dé may chay khong tai trong vai phit, kiém tra su
6n dinh clia thiét bi.

- Kiém tra do rung clia dong co nap rung dam bao din déu vat ligu.
Van hanh thiét bi hit khi VE — 407

- Khéi dong moto va dé mdy chay khong tai trong vai phiit, kiém tra su
on dinh cia may.

- Kiém tra budng hiit xyclon dam bao hit duge cdc vat ¢é ty trong nho
hon 0,5tdn/ m’ (bing cdch dua vat liéu vao trong budng hit).

Vdn hanh thiét bi xody danh toi ALA — 401 va ALA — 402

- Khai dong moto va dé mdy chay khéng tai trong vai phit, kiém tra sy
én dinh ctia thiét bi. .
b) Van hanh thiét bi nha tinh ché theo ché dé tu dong
Tuén thu cic bude sau:

- Bit niit lam viéc vé ch& do tu dong.
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- An nit khéi dong Start cdi bo tr dong 3 14n.

- Céc thiét bj l4n luot van hanh ty dong theo thit ty nhu che do bing tay.

- Khi ket thic ca lam viéc, thao e ti mdy duge thuc hién nhd niit 4n
Stop, céc thiét bi sé tw dong dimg theo tha ty ngugc lai ctia qua trinh khoi
dong ( luu y: cdc thigt bi ditng 14n luot & cde thoi diém khdc nhau khi khéng
con vit lieu).

Khi phdt hi¢n chat nd, gay chdy (lyu dan, kip min, binh Xit ...) nim
trong cdc thiét bj dang van hanh (mdy nap AT - 401, biang tai, tang quay va
ban tuyén ty trong) yéu cdu ditng mdy ngay bang day an toan (mau do) va
bdo cho lanh dao x§ nghiep biet dé giai quyet.

Xe xiic 14t Manitou khi nap rdc vao thiét bi AT - 401 phai tuan tha quy
dinh (trdnh in G, qu4 tai),

Khi ngitng may nghi gitra ca hodc hét ca 1am viéc phai tit cdu dao tong
v khod t1 diéu khién.

Cong téc vé sinh thist b1 va khu vue 1am viec phai duoc thuc hién ngay
khi ket thiic ca 1am viéc theo quy dinh v¢ sinh cong nghiép,

Kiém tra sir lién két cdc bulong chan médy cia hé theng,

Ki€m tra sigt chat buléng cia cic cdnh xodn.

Kiém tra diéu chinh céc.bing tii caosu.

Kiém tra bom m& & cdc vi tri quy dinh.

Kiém tra ddu boi tron & cdc hop giam téc thong qua mat kiém tra, néu
thi€u phai b6 sung, cdc vi tri chay ddu phdi siét chat, bdo cdo véi bo phan k¥
thuat khi ¢6 sur cé.

Kiém tra siét chit lai cac truc chi dong con lan cang cna bang tii caosu
va diéu chinh khi cén thiét.

Kiém tra siét chat cic g01 dd dinh vi 2 ddu tang quay phan loai CR -
401 va cdc banh xe chuyén tii tang quay CR - 401,

Ve sinh h¢ théng cdc dudng ong hit clia xyclon CL — 40 tal cdc cira
quan sat theo quy dinh ctia nha mdy.
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7.5. CONG NGHE XU LY PHAN Xi MAY
7.5.1. Thanh phin phan bun trudc khi x(r ly

Phan bun la phe€ thai do con ngudi thai ra trong qud trinh sinh hoat
gy 0 nhiém mai truong, gay bénh dich ta, 1y, thvong han, gan, giun san
...trong co thé con ngudi. Sau khi thu gom & cdc do thi phai duge tp trung
vé xir Iy, kiém dinh chat lugng trude khi thii ra ngoai hoac dua vao xir Iy rdc
lam phan compost theo phuong phép théi khi cudng bire.

Thanh phan phéan biin nhu sau:
~ Nuée 65 - 85%
Cic chat kho 15-35%
Trong dé C:4%
N:0.96 %
PO, : 040 %
K,0:0,82 %
Pb: 0,012 mg/l
Cd : 0,008 mg/l
Mudi 8-18% bao gém:
Muéi silic
Mudi natri (NaCl)
Kali sunfat (K,S0,)
Natri sunfat (Na,S0,)
Protein
Glucoza
Céc loai vi sinh vat gay bénh E. coli, colifom, tring giun.
Céc loai vi sinh vat khac.
Cdc tri $6 nhiém khuan BOD, COD, H,S, NH,, SO, déu 16n hon tiéu
chudn Viét Nam 3937, 5945- 1995 khong cho phép thai ra ngoii.
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Xi nghiép Ché bi¢n Phé thai Ciu Dién da phan tich miu: miu bin 1
da qua xr ly y&ém khi thoi gian 13 3 ngly, miu bun 2 sau khi xir Iy bun hoat
hod bing cdc vi sinh vat.

Néu dem sir dung ngay gay dnh hudng dén moi trudng va tdc hai
dén sie khoé con ngudi. Theo ket qua digu tra clia Trudng Dai hoc Y Ha Noi
tai har xd cua huyén Kim Bang, Ha Nam thi trong 200 ho véi 739 em hoc
sinh chi €6 0,2 — 1 2% em ¢6 thé luc khd, thé luc kém vi rdt kém 16 57,1 -
63,5%, s6 em nhiém giun da ta 86,4%, giun t6¢ 14 76.2%. S6 ngudi nhiém
tring dudng sinh duc cao tdi 34,7 - 52.6%. Nguyén nhan chinh dugc xéc
dinh 13 do tap qudn chan nuoi khong hop ¥ va sit dung phan chudng. phan
bun khong khoa hoc. Tai cdc viing tréng rau Mai Dich, Tir Liem, Ha NI mat
do tring giun dita 12 27.4/100 g dat, tring giun téc: 3,2/100 g dat (Trin Khéc
Tht, 1996)...

Con theo diéu tra cia Vién Thé nhudng nong hod (1993 — 1994) tal
mot viing trong rau thi néng dan sir dung chil yéu 1a phan bin tuoi véi lidu
tugng khoang 7 —12 tdn/ha. Do vay trong 11 nude muong mang Khu trong rau
¢0 161 360 E.coli (nudc giéng cong cong 14 20) cdn trong dit c6 bon phan bin
s0 E. coli 1én dén 2.10°. Chinh vi the, khi diéu tra stic khoé ngudi tréng rau
thuong xuyén c6 sir dung phan biin tuoi thay c6 60% s6 ngudi cé tiep xiic véi
phan bun tr 19 — 20 nam. 26,7% ti€p xic trén 20 nam, do vay 53.5% s&
ngudi di€u tra ¢6 triéu ching thi€u mau (nit 62,5%, nam 37,5%), 60% s&
nguot bi bénh ngoai da (nam 27,8%. nit 72,2%). Chinh vi vay Tha tuéng
Chinh phu da phai ra chi thi 200/TTg vé “cidm diing phan bun tuoi bén cay
hodc nudi cd trén song lach, 2o hé cong cong™.

7.5.2. Céng nghé xir ly phan bin xi may

Tiép nhan X4 vao bé lang Hut vao bé Suc khi Hut khi thai
phéan suC khudy
Ling Kiém dich H,0, Hut H,O B& sung vi Nao vét
khi trong sinh vat can
X by yém Bua vao xt ly
khi réc Hinh 7.12. Quy trinh xit Iy ban
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Nha x(r
Iy rac
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Hinh 7.13. 50 d6 hé théng xit Iy phan nguoi ;

1- b lAng: 23m?; 2- 616 hat phan IAZ —83 (4m?): 2- bd suc khi:30m?; 4- cta nap cla bé:
5- may khudy (7kW); 6- dng théng khi; 7- bé chira khi; 8- éng huat khi; 9- may bom hdt khi (2 .8kW);
10- binh loc khi 1 gua dung dich sit; 11- binh ioc khi 2 bang dung dich thudc tim 2%;
12- khéng khi xa ra ngoai; 13- may nén khi (I,SKW); 14- 3ng dan khi trong bé; 15- van khoa nude:
18- may bam nudc trong (2.8kW): 17- 8ng d8y nudic vao rac xd Iy
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Diing c4c ché€ pham sinh hoc:

- Dung dich EM; , EM Bokashi + vi sinh vat phan gidi xenluloza két
nop suc khi.

- Tién hanh theo phuong phép so sdnh d6i chimg ket qua xur ky véi
TCVN vé nuéc thai.

Trong qud trinh xr ly:

- L&y mdu truge khi xir 1y: phéan uch cdc chi tieu nhu : BOD;, ¢ ‘oliform,
Feacal coliforn

- Ldy mau sau khi xir 1y: phan tich cdc chi tieu nhu . BOD., coliform,
Feacal coliform ... & céc thiri diém khéc nhau,

7.5.3. Cac thdng s& can kiém soat

a) Xirly bé bang mot may nén khi 829 lit/ phut

BOD.. mgil
3500 -
3000

_H‘\\\\\:
2500 \\\\\\
2000 \\\\\\
1500

1000 \\\\““‘“ﬂxxaxhhhh
500 :

0 T T T T T T T T T T T T T L |

t 2 3 4 5 6 7 8 9 10 11 12
Thdi-gian, ngay

"
Hinh 7.14. D6 thi quan hé théi gian suc khi va tri 36 BOD,
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BOD,mg/
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Hinh.7.15. D6 thi tuong quan giita lugng khéng khi clp va tri sé BOD,

b) Xtk Iy bé biing hai mdy nén khi 829 lit/ phit c6 cdi tao hé thong cdp khi
BOD;, mgil
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1500

1000

500

0

v

T T T ¥ T Li T Li T L] T L] 1 ¥ Ll

12 3 4 5 8 7 8 9 10 11 12 13 14 15 16

Théi gian, ngay

Hinh 7.16. D6 thi quan hé thei gian suc khi va trj s6 BOD,
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BCD;, mgh
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Hinh 7.17. D4 thj quan hé giva hrong khéng khi cip va trj s6 BOD;,

Coliform, MPN/100OmI
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—
Hinh 7.18. D6 thi quan hé gitta théi gian suc khi vi cic vi sinh vit
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SS , mgf!
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________ Mé xit ly thir 2

Hinh 7,19

o Tl bi€u d6 & hinh 7.14 va 7.16 cho thiy mai quan hé gitta thoi gian
suc khi va BOD,.

Khi thoi gian ¢ip khi cang nhiéu BOD, giam cing manh.

So sdnh giita hai mdy cdp khi biéu dé hinh 7.14 v hinh 7.16, ta thay
lugng khi cdp vao cang lén BOD, gidm cang manh, thdi gian suc rit ngan lai.

* Tir biéu d6 hinh 7.15 va hinh 7.17 cho thdy méi quan hé gifta luong
khi va BOD,.

Khi lugng khi cdp vao 16n trong ciing mot thdi diém thi luong BOD,
giam manh.

* Tir bi€u d6 & hinh 7.18 cho thiy trong qud trinh suc khi, s& luong
coliform va Feacal coliform gidm dang ké tir 18.200 MPN/100mml xuéng con
1.500MPN/100mml. tir [ 2000MPN/00mmi xudng con 1200MPN/100mml.

o Tir bi¢u d6 & hinh 7.19 cho thay ham lugng SS thay doi tir 5500mg/I
xuong con 440mg/l (ddi véi mé tha 2). Xudng con 862mg/l (dSi v6i mé thi
I} va tir biu d6 nay ciing cho thay riing qud trinh phan giai chal hivu coo
trong phan bun cuia hai mé twong tur nhau.



* Hi¢u qua ctia céc vi sinh vat: EM thi cdp, EM + Bokashi sau khj hét
giai doan suc khf {72h):

- D6i v6i mé thit nhat: BOD; giam tir [400mmg/l xuéng con 820mmg/i
sau 3 ngdy d¢ ling yém khi, xudng con 440mmg/l sau 7 ngdy dé€ ling yeém
khi,

- Dot véi mé thir 2 BOD; giam tir 750 mmg/l xuéng con 490mmg/l sau
3 ngdy d¢ lang y&m ki, xudng cdn 470mmg/l sau 7 ngay dé lang yeém khj,
sau 10 ngdy b6 sung thém 100EM thg cdp dé ling yém khi 7 ngiy BOD,
giam xudng tir 470mmg/! Xxudng con | I0mmg/t. biéu nay chiing 14 ring t5¢
do hoat dong cia cdc vi sinh vat yém khi rdt manh,

Nhan xét két qud:

I- Phuong phdp xir Iy phin bin mdy bang phuong phdp cap khi va cic
chung loai vi sinh vat la hoan toan pha hop & ché cdc do nhiém khuin giam
manh nhu BOD; va cdc vi sinh vat gay bénh khic cling giam manh.

2- Cdc ngudn vi sinh vat dua vao hoat dong manh trong diéy Kién yém
kbf (dung djch EM,, EM + Bokashi) vi vi sinh vét phan gidi xenluloza hoat
dong manh trong didu kién ¢6 oxi.

3- V& moi trudmg dam bao Xung quanh khu vuc xir 1y hoan toin khong
¢6 mui.

4- DO nhiém bdn bi triet tiey manh, cdc loai vi sinh vat gay bénh khic
giam manh,.

Bdng 7.1. Mot s két qué phan tich miu nudgc

STT Chi tiéu phan tich Ban vi tinh Két qua o
1 S8 mg/) 5550
2 BOD, . mg/| 3000
3 COD ' mg/l 6800
4 DO mg/
-5 Pb ~ mg/
6 Hg mgh 0,00052 .
7 Cd mgh 0,025
8 Coliform MPN/100m| 18200
9 Feacal cofiform MPN/100mI
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Chuong 8

CAC THIET BI CHUYEN DUNG
XU LY RAC LAM PHAN THEO PHUGNG PHAP
THOI KHI CUGNG BUC

8.1. HE THONG BANG TAlI PHAN LOAI THO
-Heé théng bang tai nhat.
-H¢ théng bang tai phan loai.
-Hé théng bang tai phan phéi.
-Hé thong may nghién.
8.1.1. Nguyén ly cau tao va lam viéc

a) Nguyén ly ciu tao

"
Hinh 8.1. Hé thing bing tai phin loai thé:

1- dbng cd gidm téc; 2- qua 16 chil dong;
3- con Jan 43 bang; 4- qua 16 bi ddng;
5- phéu dua rac vao may nghién;  6- budng nghién;
7- cfa phan phdi rac; 8- bang tai dao

177



b) Nguyén Iy lam vige

- Rdc duoce so ioc trude khi dua vao bang t4 nhat (loai bé vat kich cg
ldn).

- Rdc duoc dua vao bang tdi va duge phan loai do nguat cong nhan thuc
hién ditng déu haj bén bang tai nhat.

- Sau khi phan loai chi con hoan roan [a rac hitu co ticp tuc duoc dua
qua mdy nghién bam nho.

- Rdc duge bam nho dugc dua qua he théng bang chuyén trung gian van
chuyén vé bang phan phoi.

- H¢ théng bang phan phoi c6 nhiem vu diéy (&t rac vao cdc bé chira do
nguot cong nhan thue hién.

8.1.2. Théng sé ky thuat
Cong sudt cic bang tii duoc tinh theo cong thite sau;
N=a.b.v k.60
trong da: a- bé ngang bang tai;
b~ d6 day cia rdc;
v- t6c d6 ciia bang tai, m/phiit;
k- h¢ théng nap, gidy;
N- nang suit cta bang téi cho I giy lam viéc:
60- hé quy ddi ra gid.
a) Bang tai nhat

- Chiéu dai: 26m
- Chiéu rong: Im .
- Bé day: 0.lm

- T6c d6 ciia bang nhat 6m/phiit
. Cong suat ciia bang: 60x0,Im x Im x 6m/phiit x 0,7=25,2m*h
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b) May nghién

Céng sudt dong co: N=15kW

¢) Bang tai trung gian

- Chiéu dai: 9m

- Chiéu rong:  0,5m

- Bé day: 0,1m

- Do nghiéng:  15°

- Téc d6 ciia bing: 14m/phiit

- Cong suat bing: 60x0,5mx0.05x0,8x 14=16.8m‘/h

d) Bang tai phan phéi

- Chiéu dai: [8m

-Chiéurdéng:  0,5m

- B¢ day: 0.1m

- T8¢ do clia bang nhat: 1 8m/phiit

- Cong suat bang: 60x0,5mx0,05mx0,8x14=16,8m’/h
8.1.3. Chdam séc bao dudng

a) Cham séc¢ hang ngay

- Kiém tra xiét chat cdc vi tri chan d€ méto, hép giam t6¢,con ldn cang
xich chuyén dong, méi néi cac bang tai..

- V¢ sinh mat sang bang tai sau ca lam viéc,

- Kiém tra ddu, hop gidm tc,bom mé vio cic vi tri cdn boi ma.

b) Bao duéng dinh ky

- Thay m& bao dudng dong co dién.

- Thay dau hop giam téc.

- Ki€m tra thay m& cdc con lan cang.

- Bi¢u chinh do cang clia bang tai qua cdc con lan chi dong va bi dong.
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- Slra chira céc truc qua 16,mit sang.

- Kiém tra va bio duding thay thé nhéng xich.

- Kiém tra sira chita céc i dao ciia mdy nghién.
8.2. HE THONG QUAT GI6
8.2.1. Nguyén Iy ciu tao va lam viéc

a) Nguyén Iy cau tao

3
6
2
1
Hinh 8.2, Hé théng quat gié:

1- b& may: 2- quat cao ap;
3- canh gié hidng tam; 4. dng dén gié ra;
8- cifa hot; B- ddng cd kéo quat

b} Nguyén Iy lam viéc

- Khi ¢6 tin hiu phan héi tir can nhiét vao hé théng didu khién, dong co
kéo quat gié bat dau lam vige,gié duge thdi truc tiep qua ong din gié
4.Luong gi6 dan vao bé i duge didu chink bing cira hiit 5, quat gi6 ngimg
lam viéc khi tin hiéu phan héi tiy can nhiét truyén vé bang dléu khién din
truc iép ra déng co. ~
8.2.2. Théng s6 ki thuat

Déng co

- Cong sudt: N=5,5kW
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- T6e d§ vong quay: v=2900vong/phiit

Quat cao dp
- Luu lugng gié: 0=2000m’/h
- Cot 4p (4p suat): P=380-450mm H,O

8.2.3. Chim séc¢ bao dudng
a) Cham soc hang ngay
- Kiém tra xiét chat cdc buléng dinh vi, quat gid.
- Kiém tra d6 céch diéen. |
b) Cham séc dinh ky

Chiam séc theo quy dinh clia Nha nude vé béo dudng dong co quat gié
da ban hanh.

8.3, BANG PIEU KHIEN
8.3.1. Nguyén ly ciu tao va lam viéc

a) Nguyén Iy ciu tao

Hinh 8.3. Bang didu khién ;
/ 1- céng tac ty ddng didu khién quat gi6;
é @,—"""’ 2- céng tic bat mé;
3- déng héd do s6 lan khdi dong;
[i 4- 4dng hé do s6 I4n quat chay;
5- dbng hé do thai gian; '
6- déng hd bao nhidt dd bé

6

Q
° 00|

b) Nguyén Iy lam viéc

Bang diéu khién quat gid 12 mot hé thong dién phikc tap, moi hoat dong
clia quat gié déu duge thong tin va kiém sodt trong bang di€u khién. Tix day,
cde dit liéu s€ duge xU 1y qua hé théng mdy vi tinh. Hé thong may vi tinh thu
nho dat trong bang diéu khién.
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8.3.2. Chim soc bao dudng
- Thuong xuyén thong dién vao trong bang diéu khién,

- Néu bing diéu khién khong sir dung cédc cong tac bat mé phai dat & vi
tri tat nhung van phai thong déu.

- Bio dudng dinh ky: ding may sy kho cdc linh kién trong biang diéu
khién.

8.4. BE 0
a) Cau tao

e Kich thude:  Chiéu dai: 9,5m
Chiéu rong: 6,5m
Chiéu cao: 2.5

* He thong ranh din khi gém:4 ranh doc theo chiéu dai ciia bé va phan
b cdch déu theo chidu rong ciia bé.

- Chiéu dai cia ranh 13: 8m

- Chiéu rong ctia rinh:  0,4m

- Chiéu sau cia ranh:  0,25m

Trén be mat cha ranh dén gi6 duoce dat cic tim ghi bo vé,
b) Ché d6 cham séc bio dudng

Thuﬁmg xuyén vé¢ sinh thong thodng ranh sau méi lan sit dung.cic ghi
phdi duge ndn va dat ding vao vi tri theo thi tr dénh s6. Thudng hop ghi
dung qua lav nhung vin cdn sir dung duge phai dem son lai bang son chéng
ri va gia ¢6 bing cdch han.

‘ Hinh 5.4. Cdu tao b€ 4
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8.5. MAY PHAN LOAI
8.5.1. Nguyén ly ciu tao va lam viéc

a) Nguyén ly ciu tao

5 ! AN

Hink 8.5 So 406 may phin loai man:

13

1- phéu nap ligu; 2- bang tai dua min:

3- déng co gidm toc; 4- kich truyén ddng;

8- nhéng kéo bang tai: 8- buéng phan loai;

7- dudng din gié vao; 8- ddng cd bang tai thu mun san phim:
9- xe cdi ti€n chira san phdm; 10- bang tai van chuyén san pham;

11- quat gid,; 12- ddng co quat gié

13- clta thu min quén
b) Nguyén Iy lam viéc

My phan loai min dugc thiét k€ dya trén nguyén Iy phan loat hat theo
trong luong bang khong khi cudng bic: hén hgp min chuyén déng theo mot
hudng khi thay d6i huéng chuyén dong gap khong khi, cdc phé thai rén c6
trong lugng 16n roi gan, hat min ¢6 trong lugng nhe roi xa.

8.5.2. Thong sé ky thuat
a) Thiing nap min ty chdy dungich 0,5m’
b) Bang tai caosu (500x 70x 3400mm)
C6 t6c do chuyén dong 15 —35m/phuit

¢) Hai qua 16 chuyén dong kéo bang tai
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d) Con lan diéu chinh do cang bangtai ¢ 180,dai:500mm
e) Dong co giam t6c  N=1,5kW: n=1450 vong/phut

) Quat gié:
Luu luong : Q = 2800m’/h
Ap suit; P = 160mmH,0

g) Ong dén gi6, dung kinh § 200

h) Budng phan loai c6 3 budng téng chiéu dai 2,4m. rong 0,78m |, cao
0,78m

1) Buéng man quén: dung tich 0,2m’

k) Bang tai thu mun: v =15-35m/phiit
8.5.3. Chdm soc bao dudng
a) Cham séc hang ngay

- Kiém tra xiét chit cdc bu léng'dinh vi moto quat gié cia bang tai. ..

- Kiém tra d cdch dién cia céc ciu dao.

- Kiém tra ddu ctia dong co gidm t6c, mé boi tron.

- V¢ sinh bang tdi, bubng phan loai, mat san bang, ti diéu khién dien...
b) Bao dudng dinh ky

- Phén dién céc méto bao dudng theo quy che bao dudng dong co dién, -
lam sach cde md vit, céc tiep diém tiép xc ciia h¢ théng dién.

- Kiém tra bom mé thay thé cc vong bi ,26i d& con lan true qua lo.
- Diéu chinh d6 cang clia bang tai.
- Béo dudng quat gié 6ng dan gié.

- Ki€m tra bao dudng thay ddu dong co giam t6c va céc hé théng xich
* chuyén déng.
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Chuong 9

CONG NGHE CHE BIEN PHAN BON HUU CO
(COMPOST) TU RAC THAI SINH HOAT PO THI

Trong phén niy, chiing toi chi di sau vao bién phap xir Iy ph€ thai sinh
hoat d6 thi 1am phan bén hitu co compost.
9.1. KHA| NIEM VE PHAN BON

Phén bon la mot nguén thirc an dinh dudng trong dit d€ cung cip cho
cay trong.

Phin bén duoc chia tam hai loai :
- Phan hiu co : Do qud trinh sinh hoc di sinh ra phéin bén.,

- Phan bén vo co : La san pham ciia qud trinh hod 1y tic dung cha cdc
cac hop chit hod hoc v&i nhau.

Thanh phdn cia phdan bén

Dé dat dugc chat lugng phan bén cao ddp tng cho ciy tréng phdt trién
1ot nang sudt cao.

Thanh phan phan bén bao gém cdc nguyén 16 sau :

- Nguyén t6 da luong gém : dam ( N - nitg), 1an ( P ), kali ( K ) dé la ba
nguyén 16 quan trong nhdt cin thiét cho cay trong.

- Nguyén t& trung luong : luu huynh ( S ), magie ( Mg ), canxi { Ca ),
dugce cay trong hap thu kha lon. ™

- Nguyeén t6 vi lvong: sat (Fe), manggan (Mn), k&m (Zn), ddng (Cu),
molipden (Mo), clo (CI), bo (B), bay nguyén t6 nay cay trong su dung vdi
mot luong rat nho nhung lai ¢ dnh hudng dén chdt luong cua cay trong.
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Trong thitc an cha cay tréng cé t4t c4 92 nguyén t6 tur nhién, nhung chi
¢6 13 nguyén 8 khodng clia phan bon bao gom : 3 nguyén (G da luong, 3
nguyén to trung lugng, 7 nguyén 5 vi luong.

9. 2. PHAN LOAI PHAN BON
Hi€n nay, cic loai phan bén duge siv dung O nudc ta bao gém cdc loai sau
a) Phan N, P, K .

Bao gém thanh phin cia N, P, K (nito. phospho, kali). Téng cic chit
dinh dudng cita N + P + K hit hiéu tir 18% e 1én bao gom : dam (N), lan
(P,0.}, kali (K.O).

b} Phan N, P, K + trung, vi luong

- Phin N, P, K bao gém cdc thanh phin N, P, K phot trén véi cac hop
chét trung, vi tuong nhu : Mg, Ca, Bo, Mo, Cu, Zn..

¢) Phan N, P, K + hitu cu

N, P, K dugc phai trén vé6i nén hivu co dam bio ty 1¢ hitu co 16n
hon 13% va nito 2,5%.

d) Phan bén la: Buge hap thu qua 14.
¢) Phan visinh

Mat do vi sinh vat hoat dong clia m&i chiing loai trén nén chét mang
khodng thanh tring 1 x 10" vi sinh / g (ml) trong thei gian bao quan 6 thing
ké tir ngdy xuit xudng.

Céc loai phan bon trén déu duoc Nha nude quan 1y theo tiéu chudn nganh.

9.3. XAC BINH CONG THUC CHE BIEN PHAN BON HUU CO
a) Tiéu chuan phan hiva co™
- Ty I¢ chdt hitu co hon 13% cacbon tdng s6

Chét hitu co = C x 1,72 theo danh muc phan bén Viét Nam ban hanh
kem theo quyct dinh s6 2616- 1997/ Qb - NN - KHCN ngity 14 thang (0
nam 1997,

- Nita ( N} ~ 2,5% (nito hip thu).
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b) Phan hitu co + N, P, K

Xdc dinh ty 1¢ hitu co, N, P, K vil cic nguyen t6 trung, vi luong, céc kim
loai nang cia min hitu co sau xi Iy bao gém cdc thong s6 sau -

- Do am.

- pH.

- Chit hitu co téng s6.
- Nito tdng s4.

- Lan tong $6.

- Lan dé niéu.

- Kali tong sa.

- Kali dé tieu.

Cic kim loai nang bao gom : chi ( Pb). cadmi ( Cd ). k€m ( Zn ) doi
chi€u v6i tieu chudn Viet Nam.

Lua chon cic cong thic d¢ phéi tron ché bién phan hitu co ¢o ty e N. P,
K phit hop,

Bdng 9.1. Ham lwgng cic nguyen té dinh duing co ban dé ché bien
phin bén hitu co (%)

Thanh phan OM (Chat hiu ca) N P,0, K0
Phan rac * 13,27 0,57 0,44 1,03
Phéan ure’ 46
Phan SSD 16
Phan DAP 18 46
Apatit loai ! 3,91 24

* Ghi chir: K&t qui phan tich mim hirg o da qua xit 1y cda nha mdy trude khi phdj

trdn thinh phan bén.

Bdng 9.2. T¥ 1€ ham luong N, P, K ¢6 trong phan hiru co sinh hoc

Dai tugng cay N A PO, K,O
Rau sach 2 2 z2
Hoa, cay canh 2 2 3
Che 3 2 4
Cay luong thue 3 2 3 |
Cay &n qua 25 2 3 ]
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9.4. CONG THUC CHE BIEN PHAN HUU CO SINH HOC CHO CAC
LOAI CAY TRONG

- Cén c vao ty lé ham luong N, P, K (tinh theo %) cho cdc loai cay
trong (vi du rau sach ty @€N:P:K=2:2:2) ,

- Can cif vao ham lugng cdc nguyeén (6 dinh dudng (tinh theo %) dé che
bi€n (nhu mun ric, phan ure, phan SSP, phan DAP, apatit ),

Vidy :ure 6 46% 1a N, phan SSP I 16%, phan DAP 189 P,O; 46%

Lap cong thic phéi tron tinh theo ty l¢ 1.000kg trong lugng dé phoi
trén. lugng nguyén chit N P K | hitu co c6 trong [ tan phan.

- Cong thirc 1
Thanh phan phan hitu co sinh hoc (HCSH) gém : phan rdc, N tir ure,
PO tir SSP (super 1an don) va K tiy KCI.

Bdng 9.3. Thanh phan va luong nguyén chat trong 1 t4n phan hitu co sinh hoe (HCSH )kg)

—

Thanh phan trong 1 tan phan | Lugng nguyén |

cay N:P:K Phan %

Ure Ps KCl N |P0O;| KO
rac

Rau sach 2:2:2 33 102 19 846 20 20 20 11,2

Hoa,cdy |, oa | 43 102 | 36 [ 829 [ 20 20 | 30 | 110
canh
Che 324 | 56 | 103 | 53 | 788 | 30 | 20 | 40 | 105
Céfh'lfng 3223 | 55 | 103 | 36 | 806 | 30 | 20 J 30 ’ 10,7

Cayanud [ 2523 | 44 | 103 | 36 | 817 | 25 | 20 | 30 | 109 |

- Céng thirc 2

Thanh phin phan hitu co sinh hoc bao gom : phan ric, N tir ure, P,O, tr
SSP ( super tan don ) va apatit loai 2 véi ty I& 1: 2 ( tinh theo nguyén chat ) K
tr KCl.
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Bdng 9.4. Thanh phan va luong nguyén chét trong 1 tin phan HCSH (kg)

Thanh phan trong 1 tén phan Lugng nguyén chat/1 tan
Psitwgng | Ty e HCSH phan oM.
cé N:P:K Pha k
Y Ure | Ps | Apatit e L e %
rac
Rau sach 2:2:2 33 3 45 870 20 20 20 1.7
Hoa, cay
R 2:2:3 33 35 45 852 20 20 30 1,5
canh
Ché 3:2:4 55 35 456 811 30 20 40 11,0
Cay luong
3:2:3 55 . 35 45 829 30 20 30 11.2
thic ;
Céy an 25:2: 44 34 45 841 25 20 30 11.4
qua 3
- Cong thirc 3

Thanh phan phan hitu co sinh hoc géom : phin rdc, N tir ure va DAP.
P,O; tr DAP va apatit loai 2 véi ty 1€ 1 - 2 (tinh theo nguyén chat), K tir KCI,

Bdng 9.5. Thanh phin va lugng nguyén chat

trongl tan phian HCSH {kg)

. N " - | Lugng nguyén
D6 tuiong V18 Thanh phan trong 1 tan phan HCSH chatA tn phan OM.
2 . - s 0,
| NPK A e | DAP | apatit | kel Prgi“ N PO, | KO |
Rausach | 2:2:2 28 12 44 22 894 20 20 20 | 121
Hoa,cay | 5.3 | 28 | 12 | 44 | 42 | 874 | 20 | 20 | 30 | 118
canh
Che 3:2:4 50 12 45 63 830 30 2Q 40 11,2
Cay
ludng 3:2:3 50 12 45 43 850 30 20 30 {1115
thifc L
Cay an 25:2:3 1 39 12 45 42 862 25 20 30 | 118
qua

Bao bi dugc déng géi theo miu md, tiéu chudn bao bi da duoc ding ky

chat luong san phdm, duge phé duyét cha co quan quan 1Y cic cap, theo quy

cach bao 2kg, 10kg, 50kg.
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9.5. QUY TRINH PANG KY VA KIEM TRA CHAT LUONG HANG
HOA CUA NHA SAN XUAT

Cac nha sdn xuat phai chdp hanh cdc bude sau trong céng tac quan ly
phan bén.

a) Cong tac khao nghiém danh gia hiéu luc cia cdc loai phan bon
trén cac loai cay trong

Lam don xin khdo nghiém nop dén So Nong nghiép va Phat trién Néng
thom.

Néi dung don :
- Quy trinh cong nghé, quy mé clia co s& san xuat,
- Ban phan tich chét Iuong phan bén.

- Cung tng phan bon dé khio nghiem qua 2 nam trén 4 vy cho cic [oai
cdy trong.

- Cép kinh phi khao nghiém ky hop déng véi cic co quan do nginh
néng nghiép quy dinh.

b) Té chirc nghiém thu

Tién hanh bdo vé truSe hoi déng cia nganh néng nghi¢p bao gdm cic
ndi dung sau:

- Higu tye cia phan bon vé nang sudt.

- Hi¢u lyc cda phan bén dén chit luong san pham.

- Anh hudng ctia phan bén dén moi trudng dat va con ngudi.
- Tinh kinh t&

Can cif vao cdc két qua trén hoi déng nghiem thu ciia nganh nong
nghi¢p cong nhan va cho phép luu hanh phan bén.

¢) Cong b6 chit lugng, phé duyét cong bo chat luong
Nha san xudt phai cong bé cdc tiéu chudn sau :
- Nguyén li¢u dé ché bien.
- Thanh phdn cdc chit dinh dudng.
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- Noi san xudt.
- Han sir dung,
- Cich bao quan.

- Céch sir dung ( hudng dan dir dung cho céc loal cy trong vé s6 luogng
va thdi diém bén phan cho cay trong ).

- 56 lugng bao bi déng géi.

- Dang ky logo va bin quyén s& hitu o tue,

Céc tiéu chuan trén duge cong b3 giri dén S Nong nghiép va Phat trién
Nong thon dia phuong hoac Cuc Khuyén nong, Khuyén lam — Bo Néng

nghiép va Phdt trien Nong thén (tuy theo su phan c¢ap cua nganh nong
nghiép).

Hang nam phii tr kiém dinh dé xic dinh cht luong phan bon, phai chiu
su kiem sodt clia co quan nha nuéc theo dinh k.

Ngoai ra con phai tuan tha ding phdp 1énh chat fuong hang hod, giaj
quyét cdc khi€u kién cta ngudi tiéu ding theo phap lénh chat fvong hiang
hod.

9.6. KET QUA KHAO NGHIEM HIEU LUC PHAN HUU €O TREN
‘CAY TRONG

9.6.1. Anh hudng cta mun rac va phan hitu cd d5i véi Ia maa

Két qua nay do Trung tdm nghién citu vi g dung cdc ché phdm noéng
hod Vién Thé nhudng, Bo Nong nghiép va Phit trién Néng thon thuc hién.

- Dia diém: Hop tdc xd Van Noi, Dong Anh, Hx Noi. Dt thuée loai bac
mau {rén phi sa ¢6 ngheo dam, lan, kali ca tdng s va dé ticu.

Bang 9.6. Tinh«chat dat thi nghiém

PH x¢ Tdéng $8,% D& tiéu, mg/100 mg dé‘t“
oM N P.0; K,0 P,0; KO |
4,95 1,27 0.05 0,03 0,07 9,14 76 |
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- Giong lia: CR203.

Khao nghiém higu luc min rdc, phan hiu co duge tién hanh trén ha
nén phan bén, Két qud khao nghiém duge chi ra & bang 9.6, 9.7 cho thay bén
mun rdc, phan hitu co d3 inh hutng dén céc yéu 16 cau thanh nang suit [da
mua trén ci hai nén phan bén, tuy nhién mic d% anh hudng khic nhay:

- Trén nén phan bén1: s bong tir 306,0 bong tang dén 308,5 bong,
307.6 bong va 309,7 bong /m?: s6 hat chac tir 78,9 hat tang dén 82,4 hat, 83,5
hat va 84 hat /bong tuong ing véi bén 540 kg phéan LSII, 540 kg min rdc va
540 kg phan hitu co,

- Trén nén phan bén 2: 6 béng tir 292,2 bong tang dén 302,0 béng va
304.8 bong; s6 hat chic tir 71,2 hat tang dén 81,2 hat va 81,7 hat tuong ng
vl bén 540 kg min réc va 540 kg phan hit co.

- Trén nén phan bén 1 nang sudt lda tr 48,12 1a tang dén 50,85 ta,
49,40 ta vk 52 85 ta, boi thu nang suat |3 2,73 ta (5,67%), 1,28 ta (2,66%) va
4,73 ta tuong itng véi bén LSII, min rdc vi phan hiu co. Lii do bén 1kg dat
0.87 kg théc hodc quy ra tién 13 1740 dong.

Bdng 9.7. Anh huong cia phan hiu co vé nang suat lia mia

Laj,
kg théc kg
phan

LaN,
déng /kg phan

9.6.2. Anh huédng clia mun rac.va phan hitu co d6i véi lua xuan

- Dia diém: Hop tdc x3 Yen Noi, Tir Liem, Ha Noi. Pit thi nghiem 13
phu sa sdng Héng.

- Tinh chat dat thi nghiem cho thay dit giau dinh dudng dac biét ham
luong lan dé tiéu cao,
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Bdng 9.8. Tinh chat dit thi nghiém

Téng s8, % Dé tidu, mg /100 mg

Trén nén phan bén |: g5 bong tir 301,7 bong ting den 308.5 bong,
306.2 bong va 321 .9 bong /m?; s6 hat chic rir 77,8 tang déen 79,8 har, 78, hat

vt 79,3 hat /bong tuong tng véi bén 540 kg phan hifu co.

Bdng 9.9. Anh hudng coa min rac va Phan hiru co dén sinh truong phat trién, cic Yéu

16 cau thanh nang sudt lda xuin

Béng /m? Hat chic Khéii Iugng 1000
/béng hat, g

L1 .

| 2 3085 106,9 98 | 2237 |

2184 |

We2 | 1096 | 7my |

Ghi ol

1. Nén 1: 8 tan phan chuéng, 80 kg N, 50 kg P,0;, 30 kg K,O.
2. Nén [ + 540 kg phan LSII,

3.Nén | + 540 kg min rac.

4.Nén 1 + 540 kg phan hifu coF

5. Nén 2: 8 tdn phan chuédng, 50 kg N. 30 kg P,O,, 20 kg K,O
6. Nén 2 + 540 kg miin r4c,

7. Nén 2 + 540 kg phan hitu co,
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9.6.3. Anh hudng cda phan hitu co dén cay ca chua

- Dia diém: Hop tdc xa Phd Dién, Tir Liém, Ha Néi. D4t phil sa trung
tinh song Hong cho giau dam, tan, kali t8ng s6, ham luvong lan dé tiéu kha cao.

Bdng 9.10. Tinh chat dat thi nghiém

PH ke Téng s6, % : Dé tidu, mg/100 mg dat
OM N PO K,O P,O, K0
8,85 2,790 0,171 0,119 1,118 34,48 10,03

- Gidng ca chua Phédp, mat d6 tréng 32000 ciy/ha.

Bdng 9.11. Anh huimg ciia mot s6 loai phan bon dén sinh trudgng, phit trién, cic yéu to

cau thanh nang suit ca chua

Cong thire’ Cao cdy, cm | S6 hoa /cay S8 qua /cay khai ludng qua,
g
Nén 1 81,94 3287 17,10 82,64
Nén 1 + LSl 82,5 34,56 18,22 84,58
Nén 1+ MR 82,35 34,98 17,96 - 83,75
Nén 1 + HC 84,97 38,23 19,18 83,10
Nén 2 79,25 28,64 14,82 79,52
Nén 2 + MR 8142 306,72 15,80 82,60
Nén 2 + HC 85,2 35,18 17,62 82,64
Ghi chii:

L. Nén 1: 5 tdn phan chudng. 150 kg N, 80 kg P0,, 50 kg K,0.
2.Nén | + 540 kg phar LSII

3.Nén 1 + 340 kg min ric.

4.Nén 1 + 540 kg phan hiu co,

5. Nén 2: 15 tin phan chudng, 100 kg N, 50 kg P,O,, 30 kg K,O.
6. Nén 2 + 540 kg min réc.

7. Nén 2 + 540 kg phan hitu cg,

a

Két qua khao nghiém duge trinh bay & bang 9.10, 9.11 cho thdy bén céc
loai phén khao nghiém di anh hudng téi sinh trudng, cic yéu t6 cau thanh
nang sudl cd chua. Nhin chung bén cdc loai phan khdo nghiém cé chiéu
hudng 1am ting s6 qua hon ta trong luong qua.
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- Trén nén phan bén 1: s6 qua /cdy tlt 17 qué tang dén 18,22, 17,96 qua
va 19,18 qué /cay, trong Iugng qua tir 82,64 ¢ ting dén 84,58 g, 83,75 g va
83,1 g tuong tng véi bén phan LSII, miin rdc va phén hiu co,

- Trén nén phin bén 2: s5 qua /cay tir 14,82 qua tang dén 15,80 va
17.62 qué, trong lugng qua tir 79,52 tang dén 82,6 va 82,64 g fuong Gng
V61 bon miin réc va phan hit co.

Anh hudng ctia min réc, phan hitu co dén nang suat ci chua dugc trinh
bay & bing 9.12.

Bdng 9.12. Anh huéng cia phan hiru co dén nang suit ca chua

T
Nang Bai thu L&i /kg phan
B S B B I e
tan tha
Nén1 | 2544 | T B
Nén 1 + LSI] 49,71 4,27 9.4 6.1 3660 |
Nén 1 + MR 48,42 2,98 6,6
Nén 1+ HC 50,94 5,50 12,1 7.9 4740
Nén 2 39,31 - .
Nén 2 + MR 41,23 1,92 8.7
Nén 2 + HC 46,06 6,75 17,2 9.6 5760
E LSD.05 3.1

Ghi ¢/ni: " Xem biang 9,11,
Gid ci chua duoe tinh 600 d fkg.

- Trén nén phan bén |1: nang sudt tir 45,44 tan tang dén 49,71 tan; 48,42
tan va 50,94 tan /ha, bdi thu nang sudt 12 4,27 tan (9,4%), 2,98 tdn (6,6%) vi
5,5 tdn /ha (12,1%) tuong ting v6i bén phan LSII, miin ric va phén hitu co.
Tuy nhién boi thu do bén min ric khong c6 ¥ nghia. Lai do bén phéan LSII vi
phan hitu co twong ting dat 6,1 kg qua va 7.9 kg qua /kg phan, néu tinh bing
tién dat 3660 déng va 4740 déng /kg phan. .

- Trén nén phan bén 2: ning suflt tir 39,31 tan ting dén 41,23 tan va
46,06 tan/ha, boi thu nang sudt [ 3,42 tdn (9,4%) vi 6,75 tin (17,2%) tuong
tmg v6i bon min ric va phan hitu co. Tuy nhién bdi thu do bén mim rdc
khéng c6 § nghia. Lai do bén phan hitu co dat 6,1 kg qua, néu tinh bing tién
dat 5760 dong /kg phan.
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9.6.4. Anh hudng ctia mun rac va Phan hitu co ddi vai cai bip
- Bia diém: Hop tac xa Tién Phong, Mé Linh, Vinh Phi.
- Gidng cai bip KK Cross, mat do 29000 cay /ha

Bdng 9.13. Anh hudng cla min ric, phan hig e dén sinh truing, cic ¥€u t6 cAu thanh
nang suat cii bap

l Céng thitc Khei Iugng cay, kg | Khéi luong bap kg

Nén 1 14,8 2,02 | 1,21

MntiiSi L 163 | aq5 1.31

R S T R R 128

Nentihives | sy [ g 133
N2 102

Nén 2 + MR 149 ] 1,87 1,12

Nén 2 + hiny g 181 __ 205 1,22

Ghi chii:

I Nén I: 15 in phin chudng. 200 kg N. 80 kg P,O., 60 kg K,0.
2.Nén | + 540 kg phan LSII.

3. Nén 1+ 540 kg min rac.

4. Nén t + 540 kg phan hitu co. .

5. Nén 2: 15 tdn phan chudng, 150 kg N, 50 kg PO, 40 kg K0,
6.Nén 2 + 540 kg mim réc. )

7. Nén 2 + 540 kg phan hitu co. -

K¢t qud khao nghiem dugc trinh bay & bang 9.13, 9.14 cho thiy bon cic
loai ph-an khdo nghiem di anh huong 16i sinh trudng, cac yéu 6 cau thanh
nang sudt cai bip, lam ting s6 14 trong luong cay, trong luong bip.

- Trén nén phan bén [: trong lugng cay tir 2,02 kg tang dén 2,15 kg,
2,15 kg va 2,25 kg /cay, trong luong bip tir 1,21 kg tang dén 1.31 kg, 1,28 kg
va 1,33 kg /bip trong ung véi bon LSI, min ric va phén hiru co,

- Trén nén phan bén 2: trong lugng cay tir 1,73 kg tang dén 1,87 kg va
2,05 kg /cay, trong luong bap tir 1,02 kg tang dén 1,12 kg va 1,22 kg /bap
tuong iing véi bén mim rdc va phan hitu co.
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Bdng 9.14. Anh hudng cia mun réc, phan hit co dén nang suat cai bap

,_ e .
- Niing Bai thu L&i /kg phan
Céng thirc suat, tin
/ha tan /ha % kg bap doéng
Nén 1 38,03 : o A
Nén 1 + LSl 41,72 3,69 9:6 53 2120
Nén 1 + MR 403 | 227 5.9
Nén 1 + HC 4264 4861 12,1 6,6 2640
Nén 2 387 | - i - -
Nén2+MR | 3440 | o253 |78
Nén 2 + HC 37.12 5,25 16,5 75 3000
_ Nenco+hRC |3
© LSD.05 | 403 ]
R

Ghichii: " Xem bing 9.13.

Anh huéng cta man réc, phan hit co d6i v6i nang sudt cai bip duoc
trinh bay & bang 9.14 cho thay:

- Trén nén phan bén |: nang sudt tr 38,03 tan tang dén 41,72 tan, 40,3
tan va 42,64 tadn/ha, bot thu nang suat 14 3.69 tan (9,6%), 2,27 tdn (5,9%) va
4,61 tdn /ha (12,1%) tuong dng véi bon LSIL, min rdc va phan hitu co. Tuy
nhién boi thu do bén min rde khong c6 ¥ nghia. Lii do bén phan LSIT va
phan hiru co (wong iing dat 5,3 kg qua vi 6.6 kg qud /kg phan. néu tinh bing
ti€n dat 2120 dong /kg phan. _

- Trén nén phan bén 2: nang suat tir 31,87 tan tang dén 34.40 tin va
37,12 tan /ha, boi thu nang sudt la 2,53 tdn (7.9 %) vit 5,25 tan (16,5 %),
tuong img véi bon min rdc v phan hitu co, Tuy nhién boi thu do bén mun
rac khong ¢6 y nghia. Lai do bén phan hitu co dat 7,1 kg quéa /kg phan, néu
tinh bang tién dat 3000 déng /kg phan.

9.6.5. Anh hudng cta mun rac va phan hiru ¢o dsi véi che

- Dia diém: tai Nong truong Cinif Long, Luong Son, Hoa Binh. Dat thi
nghiém thugc ddt xdm bac mau chua, ngheo kali ca t6ng s6, ngheo Kali va
lan dé tiéu,
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Bang 9.15. Tinh chat dat thi nghiém

PH Téng s (%) Dé tiéu mg /100 my dat
OM N P,0; K,O P,0; K,O
4,12 2,098 0,123 0,100 0,501 5,08 4,52

Anh hudng clia miin réc, phan hitu co dén nang sudt che duge trinh bay
0 bang 9.16 cho thay:

Bén phan LSII, min rdc, phan hitu co déu di lam tang nang suit che.
Nang sudt che tir 102,00 ta tang dén 115,37 ta, 113,58 ta va 120,54 ta / ha
tuong ing véi bén phan LSI. man ric, phan hiu co. Boi thu ning suét theo
thit ty phan hitu co (18,54 ta / ha) > phan LSI (13,37 ta /ha) > min rac
(11,58 ta /ha).  *

Bén 1 ta@n phan hitu co thay 6 tdn phan chuong ¢6 1am tang nang sual
che nhung trong pham vi sai s6.

Lai do bon them phan dat 1,91 kg, 1,65 kg, 2,65 kg biip che /kg phan,
nén tinh bang tién dat 4775 déng, 4125 dong v 6625 dong /kg phan tuong
ung v6i bén phan LSII, min réc va phan hitu co. Lai xép theo thit ty sau:
phén hitu co > phan LSII > mun ric.

Bdng 9.16. Anh hudng cha min rac, phan hiru co dén nang suat che

Céng thitc Naing sudt, B&i thu, Lai /kg phan,
' ta /ha “ta /ha % kg bup d
1 102,00 a - - - -
2 115,37 be 1337 | 1341 1,91 4775
3 113,58 bc 11,58 11,0 1,65 4125
4 120,54 ¢ 18,54 18,2 2,65 6625
5 109,60 ab 4,90 48

1.SD.05 8,70 .

Ghi chi:

L. Bai ching: 6 tdn phan chudng, 140 kg N, 70 kg P,O,, 70 kg K,0.
2. Doi ching: + 700 kg phan LSH.

3. Doi ching: + 700 kg “min réc”.

4. D6i chitng: + 700 kg phan hitu co.

5.1 tan phan bitu co + 140 kg N, 70 kg P,0, , 70 kg K,O.

Gid ché duoc tinh 2500 déng /kg.
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Bdang 9.17. Anh huéng cia min rac, phan hitu co dén thanh phan co gii che

Nhin chung hitu co va hit ¢d khodng ¢6 anh hitdng dén thanh phan co
8i6i che. Trong khi s6 biip /100 g thi thay d6 khong nhiéu thi s6 tom + 2.3 14
tang khd rd khi bén hifu co vi hifu co khoang, Dong thoi vai sy tang cha so
tom + 2,3 14, s6 biip ma, 14 roi giam khi bén phan LSIL man rdc va phan hiru
co.

Cdc chi tieu ¢ pham chat che dugc trinh bay & bang 9.18 cho thay:

- Ham lugng N, p,0, tong s6 & cac cong thic bon hitu co, hitg co
khodng ¢6 chién hudng thap hon cong thite doi ching,

- Ham lwong tanin, chat hoy tan lai ¢6 chiéu huéng nguoc lai. Cic cong
thic duge bdn cic dang hitu co, hite co khodng ¢6 ham luong tanin va chat
hoR tan cao hon so véi cong thic déi chimg,

y bén thém céc dang hitu co, hitu co khodng

da [am tang pham chat che ké o3 thinh phén co gidi ciing nhw him luong cic
chat ding dé danh gid pham chat che.

Bdng 9.18. Anh huiéng caa min ric, Phan hitu co dén mot s6 chi ticy pham chit che
Tanin, Chat hoa tan,
Yo %
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9.6.6. Két qua mé hinh trinh dién higu Ivc min rac va phén hiru
¢d cao cip )

9.6.6.1. Két qud mé hinh trinh dién higu luc cia phédn hitu co cao
cap voi lua
Maé hinh trinh dién hiéu luc phan hitu cg duoe tién hanh trén dién tich
13.320 m? véi 30 b gia dinh qa; Hop tic xa van Noi, Dong Anh, Ha Noi.
Trén méi manh ruong duoc chia doi, MmOt nua [a muc phan bén nhy déan durge
lay [am dgi chitng, mot nira bén phian hitu co v luong bén 540 kg /ha. K&t
qua thye hién mo hinh trinh diép dugc trinh bay & bing 9.19, 920, Cting nén
phan dam, lan, kali, bén them phan hitu co (cong thic 2) di lam tang ké ca s6
béng va s6 hat, hat chic /bong so véi doi ching (cong thic 1), Quan sdt hinh
thdi lda & giai doan thu hoach trén (4t ci cdc thira ruong trong dién tich mo
hinh, 14 lda dac biét [a 14 dong & cic cong thite dugc bén phan hitu co, o
Mmau vang xanh, trong khi [d lda ¢ cong thire dai ching mau vang nau. bo
bén cha 14 dong & giai doan cudi di giip [da tich luy chat kho vao hat lam
tdng s6 hat chic,
Bdng 9.19. Anh huong cia phan hiru co déi v sinh trudng,
cdc yéu t6 cau thanh nang suif lia

Bong /m? Hat chac Hat chic
/bang at,
Bliching_ | 3060 | 1030 | sse | 2te ]

Anh hudng cha phan hitu co ds VOi ning sudt la duge trinh bay &
bang 9.20. Cho nang sudt cao nhat 14 cong thire 2 tren nén phan bén nhur do;
ching dugc bén them 540 kg phan hitu co. Béi thu do bén thém 540 kg phan
hitu co 13 4,18 tatha (8,93%) so véi dsi ching, hiu suit phan dat 0,77 kg
théc/kg phan. So sdnh cong thic 3 va cong thire |, bét 1/3 phan dam, lan. kalj
va bon 540 kg phan hity co (cong thitc 3) cho nang sudt tuong duong véi doi
chimg (cong thie 1),

Khéi lugng 1000

Bdng 9.20. Anh huong ciia phan hitu cy doi vai nang suat lhia

Céng thirc | Nang suat,

ta ‘ha

Lai kg phan
kg /théc

Dsiching | 4420
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9.6.6.2. Két qud mé hinh trinh dién hiéu luc cta mun réc va phan
hitu co cao cép vdi cadi bdp

Mb hinh trinh dién hi¢u iuc phan hitu co duoc tign hanh trén dien tich™

10.240 m’ v6i 20 ho gia dinh tai Hgp tac xa Tién Phong, Mé Linh, Vinh Phu.

Trén mdéi méanh rudng duoe chia doi, mot nira 1a mic phan bén nhu dan duge

lay lam déi chiing, mot nira duge bén thém phan hitu co véi hergng bén 700

kg/ha. Két qua thuc hién mé hinh trinh dién dugc trinh bay ¢ bang 9.13, 9.14.

Cung nén phan dam, lan, kali, bén thém phén hitu co (cong thic 2) di lam
tang trong lugng cay, trong lugng bip.

Bdng 9.21. Két qui mo hinh trinh dién hiéu lyc ciia phan hiru co d6i v6i sinh trugng,
nang suit cai bap

Cong thic - Khdi lugng cay, kg Khéi lugng bép, kg
B46i chitng 1,98 1,20
Bén phan hiru ¢g 2,26 1,34
Bang 9.22
Céng thic Nang Boi thus, Lai’kg phan,
sudt, tan/ha | % kg bép déng
tan /ha
Déi chimg 35,04 - - -
Bén phan hitu co 39,42 4.38 12,56 | 6,25 2502

Bap cii duge bén phan hitu co di ting nang suit 1én 5 rét so véi doi
ching. Nang suat bap céi tang 4,38 tan /ha (12,5%). Bén thém | kg phan hitu
co thu dugc 6,25 kg bap cai, tuong tng tinh bang tién thu dugc 2502 déng.

9.7. KET LUAN VA DE NGHI

Qua két qua khao nghiém 1997 - 1998 hiéu luc cha phan hitu co cao cip
cua Xi nghiép Ché bién Phé thai Cdu Dién rit ra cdc két luan sau:

Phin hiu co co tic d'L_mg lam tang sinh truong. phét trién, tang nang
sudt cay trong nhu sau,

a) Poi véi lia mua

Phan hitu co dd 1am tang s6 bong /m’, s6 hat chéc /bong, tang nang suat
[da mua. Bon 540 kg phan hitu ca cho bdi thu 4,73 ta - 5,34 ta /ha (9,83 -
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12,95 %), thu duoc 0,87 kg - 0,99 kg théc kg phén, tinh bang tién thu droe
I'740 - 1980 déng /kg phan,

O mo hinh trinh dién, bén phan hitu co di cho boi thu nang suat 478 fa
fha (10,8%), thu duoc 0,88 kg thée /kg phan, tinh bing tién thu duoc 1760
dong /kg phan.

b) Péi vdi lda xuan

Phan hitu co da lam tang s& bong /m”, 56 hat chic /bong, tang nang suat
lda mba. Bén 540 kg phan hitu co cho boi thu 5,29 ty - »6.47 ta /ha (10,82 -
12,97 %), thu duoe 0,98 kg - 1,20 kg théc kg phan, tinh béang tién thy duge
1968 ddng - 2400 déng /kg phan

¢) Doi vii ca chua

Bon phan hitu co da am tang so qua /cay, trong luong qud, tang nang
SUat c& chua. Bon 700 kg phan hitt co cho béi thu 5,50 tan - > 6,75 win qua
ca chua /ha (12,1-1 7,2 %), thu duoc 7,9 kg - 9.5 kg qud ci chua /kg phan,
tinh béng tién thu dugc 4740 dong - 5760 dong /kg phan.

d) i v6i cai bip

Bon phan hitu co di lam lang trong luong cay, trong luong bip, tang
ndng suat bap cai. Bén 700 kg phan hity co cho boi thu 4,61 tan - > 5.25 tan
cai bap /ha (12,1- 16,5 %), thu duge 6,6 kg - 7.5 kg bap cai /kg phan, tinh
bing tién thu duoc 2640 - 3000 déng /kg phan.

O mo6 hinh trinh dién, bén phan hitu co da cho boi thu nang suit 4.38
tan bap cii /ha (12,5%), thu dugc 6,25 kg bip cdi kg phén, tinh bang tién thu
duoc 1502 déng /kg phan.

e} Péi vdi che

Bon phan hitu co da lam tang nang sudt, déng thdi 1am tang pham chat
ché. Bn 700 kg phan hitu co cho boi thu nang suat 18,54 ta /ha (18,2%), thu
dugc 2,65 kg biip ché /kg phan, néu tinh bang tién thu dugc 6625 dong /kg
phan,

Bon phan hitu co 1am ting phdm cht che: lam ting ti 1€ t6m + 2,3 14
dong thdi voi giam bip mi va 14 rof, lam tang ham hrong tanin, chat hod tan,



Chuong 10

NHUNG PHUONG PHAP TAN DUNG NHIET
VA TIEU HUY CHAT THAI LA CHAT DEO

Thoi gian gan day trong viéc tan dyng va xir 1§ chét thai 1x chat déo thi
phuong phip nhi¢t duoc dling nhiéu hon. Dic biét né duge phét trién va phé:
bi€n (rong cdc truong hop khi ma chdt déo trong thuc t& khong sir dung va
khong ¢6 the tan dung duoc bang cich ti ché thanh cc san phim hay dung
trong cic viec khdc. Cic phuong phdp ndy duge sir dung rong rdi dé xir 1y ric
thai thanh phé ma lugng thii cua né hing ndm tang lén mot cich qud nhanh.
C6 the ch¢ bién phé thai thanh nhitmg sin phim hit ich do sir dung phuong
phap xa ly nhiét. Ngay nay ngudi ta dd nghién clu ché tao ra cdc (hiét bi
dung dé xur 1y chat déo tinh.

Phuong phip xir Iy nhiét ¢6 thé chia ra hai nhém:

I) Phd huy bang nhiét chat polime dé nhan duge cdc san pham rén, tong
va khi;

2) D6t dé tao ra san pham khi va tro.

Phd huy bang nhiét c6 thé chia ra: tdch polime qua nhiét & nhiét do
khong cao 1am dé€ tao ra san phdm polime chinh phan tir thap v nhiét phan &
nhi¢t do cao dé duge san phdm 12 chat 1éng va chdt khi con lai mot lugng
nho chit ran. Mot s6 loai chit déo nhat dinh s& tao ra mot luong 16n chat don
phan ban dau 6 thé sir dung trong chu trinh kin.

10.1. PHAN HUY BANG NHIET VA NHIET PHAN

10.1.1. San xuat sap polietilen fir chit thai

Trong qua trinh phan huy chat thai bang nhiét & nhiét d6 dén 500°C
thi s€ tao ra mot luong 16n hydrocacbon trong day parafin ¢ khéi luogng phan
tie 500-8000 va nhi¢t do néng chay 80-120°C. Qud trinh phan huy thudng

203



Nhu vay sép thy dugc ¢6 mite do két tinh rat a0 va s€ tao ra do rén bé
mat cao. Tap hop cdc tinh chdt nay vgi nhiét do néng chdy tuang doi cao vi
do nhét néng chay thap s& cho phép diing sdp ndy dé lam gidy nén, cactong,
vai va d€ tao ra 16p phit méng trén cdc tam kim loai. '

Cdc chat sdp nay bén vimg trong méi trudng hod hoc: axeton,
metanol, cloroform, trong dung djch kiém, axit axetic v axit clohydric dam
ddc. Mitc d6 két tinh sdp phu thude vao khai luong phan t va tinh chat chat
thai ban diu. dao dong trong pham vi tir 40 den 70%. Su khéc nhau vé (inh
chat s& tao ra nhitng tinh chat dac biét cya loai sdp khi sir dung. Nhu vay ¢6
loat sdp dung d€ san xuat ra cac loai sdp chiu oxj hod, dung 1am muc n, 1am
cdp cong nghiép, dé san xudt ra gidy nén.

Cdc san phdm phan huy nhiét dé oxj hog bing oxi khong khi tao ra sip
chiu oxi hod duoc ding trong san xuit gidy photocopy. da nhan tao. Dudi
day 1a mot s8 dic tinh ety s&p oxi hod:

Bdng 10.1

 Thorgss _.E____vg;so% __Pvo2o0
| D nhdtnéng chay & nhiet do | 25-48 150-250 |

100

F—___140°C
L Nhiét d6 nhd giot < °C

D6 ran, mm

L 88 axit, mg

Ngoai ra , loai s@p chiu oxi ho4 con c6 kha nang phan tin dé tao ra
chdt nhii wwong dang nuse véi lwong chat can tin dén 309 khéi lwong.
Nhiing chit nhii tuong nhu vay duoc sir dung rong rij trong cong nghiép det
dé san xudt ra cdc loai san pham ci biét. Xir I bing nhii tuong [am cho vai
¢ dd bén viing cao, déng thoi am tang do bén cha vai,
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10.1.2, Nhiét phan chit thai 13 chat déo

Thoi gian gdn day, dac bi¢t khi ma van dé nang lugng dang duge chi ¥y
nhi¢u thi chat thai [a chdt déo duge xem nhu la nguyén liéu hod ddu rin.
biéu d6 lién quan t6i kha nang cdc hop chat cao phan tir & nhiét do cao hon
300"C s& bi phan huy phu thugc vao diéu kién phan tach va thanh phan cua
cdc chét thai polime ¢6 hydrocacbon khic nhau: nhién liéu khi, keroxin,
gazolin, ddu nhom. ..

Hang loat polime (polimetylmetacryl. polistirol va not 6 chat khdc) sé
phén téch ra cdc don phén ban ddu. Viéc tdi sinh metylmetacrylat tir chat
thai polime duge t6 chiic & pham vi cong nghiép. Viéc tich timg polime c6
dac tinh dac bi¢t bang nhiét phai tinh dén viéc chon ch€ do va thiét bj cua
qua trinh.

Nhig¢t phin cdc chit thai 1a cdc tdm polistirol. Qud trinh nay duoe
nghién cu trong khoang nhiét d¢ khd réng cing nhu trong 4p suat khi quyén
va trong chian khong. Nhiét phan & nhiét do thap chit thdi 13 cic tdm
polistirol & 4p suat trong maéi trudng nito khi nhigt 46 300°C s& cho phép tich
ra duge 62% stirol tir lugng chét bay hoi. Tang nhiét do nhiét phan dén 700-
800 °C ¢6 thé tang lugng ra cla stirol dén 75-85%. G Nhat Ban con ¢6 thé thu
dugc lugng stirol thodt ra cao hon néu nhu trong qué trinh nhiét phan chat
thai polistirol diing chat xdc tic & 16p s6i. Do két qua phan huy chat thai
polistiro] va 1am sach san pham tao ra s& duoc stirol nhu stirol ban dau va
ding d¢ thém vao né trong qu trinh san xuat polistirol.

Nghién ciu nhiét phan chat thai la cdc tdm chat déo cho thay ring khi
nhiét do 400-450 'C trong thoi gian 4-4,5 h thi s& tich ra duoc gan 90% sian
pham. Trong bang 10.2 1a két qua cha cdc thi nghiém nay.

Bdng 10.2
Nhiét dé nung cudi cling, 400 450 400 400 450
°C
Thdi gian nung néng 40 ~ 4.2 4.5 4,0 4,0
chung, h

Hiéu suat,% {khdilugng)
- 84&n phdm chét 1dng 89,3 89,7 90,1 89,3 92,0
- Chat can ran 7.2 7,0 67 7.3 5,0
- Chat khi, ké ¢4 tén that 3,5 3,3 3.2 - 34 3,0

]
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Phan tich sir phan doan chat [ong soi & trong gidi han 100-180 °C thay
rang san pham nhiét phan co ban gom c6 stirol, xilen, toluen, benzen va cic
hydrocacbon khic. Hiéu sudt chung ciia stirol khi tinh todn chat thaj ban diu
thi twong d6i nho (gdn 30%), Vi vay viee tich né ra vi tinh ¢it hang loat san
pham ¢6 tinh chat kinh & nhy cic san pham 1a chat 1ong dang lam nhién lieu,

Hudng khic |3 nhiét phan chat thaj polistirol cé khai nang la tdi ch& ng
clng véi cdc hén hop ¢6c dau mo tai cdc xi nghiép ché bicn coc. Qua nghien
clu thi thdy rang: xir Iy ¢6c dadu mé ¢6 them 109 (khéi lugng) chat thaj
polistirol trong 10 nhiét d¢ 1325°C sé cho phep thu dugc ¢de theo cde chi $O
co ban ( ham luong tro, mat do, lugng [iru huynhy, Trong thuc 1& thay ring
khi thém chat thaj khong doi hoi phai lam thay déi cong nghé mi sé cho
phép thuc hien phuong phdp tan dung chat thai polistirol tat cdc xi nghiép
cong nghi¢p dang hoat dong.

10.1.3. Nhiét phan chit thai poliolefin

Khéc véi nhiét phan polistirol, nhiét phan poliolefin xay ra véi hi¢u suat
chat don phan ban ddu rat nho, Viec tich polietilen bit day & nhiér dg khong
duge dudi 300°C | cdn tée do rd rét 13 khi nhi€t dé cao hon 360°C. Két qua
nghién ctu san phim nhiét phan thay ring phdn cét cat ngung tu, bay hoi &
nhiét do trong phong co bin 1a cdc hydrocacbon bio hoa wi khong bio hoa.
Nhi¢t d6 c6 dnh hudng dén thanh Phan sin phidm nhiet phan. Vi tang nhiét
do s€ tang va dat & cuc dai khi 820°C, hiéu suat cla benzen va etylen sé duoc
nang lén e tir, con luong phan chung cat C,-C, s& gidm xuéng ( hinh 10.1).

2
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Hinh 10.1. Su phyu thuéc thanh phan ciia sin phim nhiét phin vio nhigt d¢ nhiét phin cia
polietilen: 7- etylen- 2- propylen; 3- phin cit C +C, , 4-metan, 5- benzen
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Thanh phdn clia san phdm nhiét phan polistirol gén v6i thanh phén cia
polietilen (PE), nhumg qud trinh tdch polipropylen (PP) s& xdy ra nhanh hon
mot chit diéu d6 ¢6 lién quan téi néng lugng hoat tinh khic nhau ciia qué
trinth: 230 kJ/mol d6i v6i PP va 302 kl/mol d6i véi PE. Viéc 140 ra lugng 16n
san pham 1dng vi khi khi higu sudt cua cachbon it nhd 1a dac diém déi véi
nhiét phan poliolefin, Khi nung nong lén din dan va lién tuc logi ra khoi
vung phan ing cdc san phim bay hoi thi cdc poliolefin s& dugc tich ra hoin
toan ma khong tao ra phan du cacbonyl,

Nghién ctu qua trinh nhiét phan xic tic PE bang niken vi mot lugng
nho hydro khi nhiét do 450 °C va ap sudt 6,7 kPa vé6i hiéu suat 92% san pham
nhi¢t phan PE, con hén hop gazolin va keroxin, ciing trong diéu kién nhur vy
s€ tao ra 95,6% san pham trén; doj véi polipropylen 14 91,4%.

Theo kinh nghiém khai thdc thist bi thi nghiém-cong nghiép cé cong
sudt 3-5 tdn/ngay dém thi khi i ché chat thai PE s tai sinh dugc dav nhét
hid¢u sudt 94,7%.

10.1.4. Nhiét phan chat thai polivinylclorua

Polivinylclorua (PYC) ¢6 d6 én dinh nhiét nho nhit so véi cdc polime
khic. Nhié¢t phan chiing s& xay ra hai giai doan:

- Giai doan dau tién xdy ra khir manh & nhiét dé 250-350 °C, sau dé dén
thti k¥ on dinh qué trinh phan huy nhiét, Trong d6 ton hao vé khéi luong 1a
gan 60%

- Giai doan hai la giai doan phan tach mot phin hydrocacbon cia cao
phan tir polivinylclorua va bat ddu tir trén 400°C. Chat du thira sau khij nhiét
phan polivinylclorua & 425 °C chita chat ¢6 khéi lugng phan tr trung binh
700-800. San pham khi tao ra cla nhi¢t phin 13 hén hop phic tap cic
hydrocacbon biio hoa va khong bao hoa.

Tach polivinylclorva hai mirc nhw vdy trong thue t€ thudng ding qud
teinh  nhiét phan & ca hai mic nhiet do: & giai doan kht hydro clorua thi
hydro clorua tod ra yéu v chuyén né thanh axit clohydric (mdc do tai sinh
dén 94%); ¢ giai doan thit hai khi nhi¢t do cao hon s& x4y ra nhiét phan céc
san pham con lui, theo quy luat thi trong hén hgp véi cdc polime khac. Nhu
vay tir hén hgp polivinylelorua va polietilen ngoai axit clohydric con tach ra
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nhiét phan hén hop polivinylclorua, polistiren vA polietilen ngoai axit
clohydric con thu duoc gazolin véi s& octan cao,

10.1.5. Nhiét phan chat thai politetrafloetylen

Politetraffoetylen (PTEE) |3 Mot trong s céc polime hiu co &n dinh
nhiét nhat, nang luong hoat tinh phan huy cita n6 13 338kJ/mol. Phan huy mic
do o nhat bit ddu & nhiét d6 trén 450 °C. Nhiét phan PTFE & nhiét do 600-
800°C trong chan khong s& xay ra véi hi¢u suat don phan cao- tetrafloetylen

va tagora mot lugng nhod perflopropylen va tetraflometan (hinh 10.2,)

oo~

80

Thanb phan khj
nhiét phan, %

40

fz

600 700 800

’
Nhiét dd nhiét phan, °C
Hinh 10.2. Sy phu thude hidu sudt ciia tetrafloetylen (1) va peflopropylen (2) vao nhiét do
nhiét phdn ciia PTFE {ap sudt 133Pa)

Theo hinh 10.2 thi dé dat duge hiéu suat tetrafloetylen cuc dai thi qu4

trinh phan huy nhiet & tien hanh khi nhiét do c6 kha ndng t6i thieu va trong
chan khong. Tang 4p suai s& dédn dén giam hiéu suat don phan.

Do hieu suat tetrafloetylen khj nhiét phan cao nén ding phuong phdp
nay dé tan dung chat thai polime. Trong hang loat c4c patent dd dua ra
phuong phap nang hi¢u suat sin pham tetrafloetylen. Nhu vay khi nhiét phan
PTFE khi ¢6 hoi nuée nong s& cho phép dat duge hiéu sudt don phan la 98%
khi ty I1¢ hoi : san pham nhiét phan 13 60:1, Nhung do dé hoat tinh an man
cta hén hop khi hoi cao va [uu lugng hoi nude IGn nén gay tro ngai cho viée
st dung phuong phip nay.
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10.1.6. Nhiét phan chat thai polimetylmetacrylat

Polimetylmetacrylat (PMMA) 12 mét trong s6 polime ddu tién ma quan
sdt dugc viée tao ra don phan do ket qua clia qud trinh phan huy nhiét. Khi
nhiét d6 nhiét phan gin 400 °C thi hiéu sudt ctta metylmetacrylat gan 100%,
nhung do tang nhiét do nén luong don phan tao ra s@ giam xuéng va khi nhiét
d6 825°C thi hiéu suat [a 37%.

Chinh vi nho ¢6 hiéu suat cao, nén nhiét phan PMMA lan dau tién dugc
ding trong thuc t& dé thu dugc don phan tir chat thai polime. Biéu dé ciing
¢6 nghia lién quan dén vin dé trong qui trinh x{r 1y co hoc thuy tinh hitu co
s€ tao ra mét lugng 16n chat (hai. Thre hi¢n phan huy nhiét thuc hién & nhiét
do 380-400 °C vdi hieu suat don phan cao hon 95%. Trong so dé cong nghé,
chat thai dwoc vio phéu dé dap nho, phan loai chat thai bing cdch cho var
fiew di qua 16 nho. Hoi cia don phan duge ngung lai trong méy lanh, sau dé
don phin dua t3i Iam sach va tinh cat, con cdc chit du thira cha polime tach

1a 5€ thu gom va cho quay lai qu4 trinh.

10.1.7. Nhiét phan hén hop chat thai 1a chat déo

Téch chat thii polime ra thinh cic ciu i rieng biét thudng gip phai
nhimg khé khan nghiém trong, vi vay phai tién hanh qud trinh nhiét phan hén
hop polime déng thai.

Mot trong nhiing so d6 cong ngh¢ nhiét phan hén hop chat thaj pho
bi€n nhat hién nay I cdc chat thai polime & giai doan ddu nghién nho ra va
sdy kho d€ han ché& an mon thiét bi khi van chuyén. Nguyen lieu d3 dap nhé
qua phéu va vio bo phan vit tai cép liéu roi dén bo phan chita khi-néng duy
tri & nhiét do 300°C dé lam nong chay. Trong chét thai n€u ¢é PVC thi & giai
doan ndy s& xdy ra khir clo va réi hép thu nudc dé tao ra axit clohydric.

Chét néng chay duge cho vao binh chifa dé tich gom ¢6 hai phan: viing
kracking va ving ngung ty. Viing déu tién duy tri & nhiet do 400-500°C dé
phan huy nhiét chat polime. con tropg ving hai & thu duge cdc chat oligome
da duogc phan huy ¢6 do s6i cao v ti€p tuc cho nhiét phan lai. Céc chat khi
nhi€t phan s& duge lam nguoi trong thiét b lanh vi tich ra dudi dang cdc san
pham 12 chat Iong hay chat khi. Céc san phdm khi dua vio thiét bi trung hoa
d€ rira khoi cdc chat ¢an, lam nguoi va chia trong cdc binh khi. Maét phan
chat khi ndy trong trang thai nong s& duge dua vio 1o chuyén dung dé dat
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nong thiét bi phan ing. Cic san phim iong chita trong kho chita cho qua mdy
tich nude dung lam dau nhat, Dé nhiet phan chat thai cong nghiép 1 chal
déo theo s0 do thiet bi nghién ciy cé cong suat 200, 300 va 500 kg/h. Viée
Iwa chon thigt bi cho qud trinh nhiét phan c6 y nghTai rét quan trong vi né lien
quan tGi hiéu sudl coa this bi. Qud trinh ¢6 thé b§ i bing b quay, bing
chuyén hoic 15 tunen. Qud trinh nhiét phan bang 16p s$6i cla chat tij nhiét
phén tin cao 13 qud trinh ¢ trién vong nhiat, bgi vi chit ti; nhiét ¢é bé mit
tep xic véi v6i nguyen litu phan @ng phan bs déy khap thé tich phan tng.
Thudng ngudi ta dimg chat tai nhigt 1a cdt nhom oxit. BE cho qua trinh tang
nhanh ngudi ta sir dung chit xic tac 1a hop chdt mangan, vanadi, déng, clo va
cdc kim loai khic. C6 thé thue hién qud trinh nhiét phan bang o ditng, dudéi
tdc dong trong fuong timg chat thai dua vao nhiet phan s& chuyén dong tir
trén xudng dudi, Nhing san pham rin tir tren xuong sé duoc thu gom vio bé
phan lanh, ¢ day san pham l6ng duge nguag tu lai vii tich ra, con chat hoi
sau khi Tam sach s& cho vio binh chita khi. Phan on cic sin pham la chat
long nhiét phan duge ding lam nhien lieu vi né cé kha nang toa nhi¢t 61 42
MJ/kg. Thuan loi nhat 13 khong diing nguyén chit nhien liéu niy ma thudng
cho thém cdc nhien tiéu long va rdn vao. Ngoai don phan dé thy duge hing
foat cdce polime cdc sdan pham nhiét phan 13 cic nguyeén liéu phu cta hod day
d€ sdn xuat che hop chat thom. Tir cdc san pham khi clo tao ra trong nhiét
phan hon hop polime ¢6 chifa PVC ¢6 thé thy nhan duoc axit clohydric ¢6 d9
sach dén 99¢4; .

Nhién [iéu tich ra khi doi chdy sin phim khi vi chét ran du thira cg
thé dung dé dor nong ngay thiét bi nhict phan, Trong mét s6 tewdng hop sin
pham ran &6 chc phan dur thira riin chita polinivinylclorua thi ¢6 thé san xuit
vat licu cacbon, chiing ¢6 kha nang hap phu cao hon than hoat {inh. Khi
sunfit hod vat lieu nay sé tao nthua trao déi ion c6 hi€u suat cao. Ciing ¢6 thé
str dung chat du thira rén nhi¢t phan lam chat dém dé san Xuét ra san phiam
caosu k¥ thuat.

Tinh kinh ¢ ciia qu4 trinh nhi{:? phan twong d6i mau thudn, kha nang
cht y€u 1a tang cuong hi¢u sudt nhiet phan dé 16 uy hod cong suat thier bj,
cal tén cau trae thisy bt cong nghe va nang cao hidu sual sin pham dé dua
vilo itng dung thure &,
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10.1.8. Tiéu huy nhiét

Tiéu huy nhiét duge coi nhur 12 phuong phdp xir 1y chét thai di duoc sir
dung tir 1au & rdt nhiéu nude, tuy vé mat kinh t€ thi qua trinh nay con khiém
tén. Phuong phdp nay dau tién duoc diing dé xir Iy chat thai sinh hoat, nhung
lugng chit thai ngay mot tang trong d6 ¢6 chit thai déo nén gay trd ngai
nghiém trong vé k¥ thuat v can thiét phai nghién citu chi 1iét vé dac tinh dot
chdy cla cdc chat thdi déo nguyen chat. D6 1a nang luong dot chdy chat thai
déo tuong ddi 16n. C6 thé dung cdc chat thai nhu vay trong thanh phin dot
chdy chat thai thanh phé. Pa s6 cdc chit déo chdy véi tdc do cao vi vay doi
hoi mét lugng 16n khong khi. Vi du dudi day vé kha nang tao nhiét ciia mot
sO chat déo { MJ/kg ):

Polietilen 46.5
Polipropylen 46,2
Polistyrol 40,7
Polivinylclorua 19,0

Khi dot chit déo thi nhiét dé tang cao, mot 6 chat polime khi dét sé tao
ra chat khi déc: amoniac, nito oxit, hop chat xianit. hydro clorua... Vi thé doi
hoi phai ¢ thi€t bi phu trg dé 1am sach va xu 1y khi thai, & nhiét do cao va
toa ra chdt khi xam thyc sé xay ra &n mon manh cdc thiét bi nén can phai
thudng xuyén phai sira chifa,

" 13
l
1 {:‘}u 12
& s -.

J'I
_lel

Pl VAN AN

o=

Hinh 10.3. So d6 nguyén Iy cong nghé tiéu huy nhiét chat thai rin trong 16 46t hinh dng:
1- thu gom chat thai; 2- van hai chidu; 3- phu tai liéu; 4- phéu nap lidy; 5- mdi 1da; 6- 1o
quay; 7- thu gom xi; 8- bang tai; 9- budng chifa trudc khi d5t; 10- mdi dét; 11- thiét bj lam
ngudi; 12- quat gi6; 13- dng thai
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Do cdc nguyén nhan ndy nén cic chat thy; déo thudng chdy trong hén hop
v3i chét thai sinh hoat |, luong chat thai déo khong vuot qui 109, khoi lugng.
Nhimng nam gan day ngudi ta d3 nghién citu nhiing 15 46t ¢6 c4u mic khdc nhau
d€ dot chat thai trong dé ¢6 16 dét haj tdng d¢ dst hoan toan cha thai,

Bo phan chinh ciy thiet bi 1a 15 dat dam be?}ng thép, nhing thigt bi ¢é
cong sudt 500kg/h s& toa ra trén 6,3J/h nhiet, ¢é tan dung ngudi ta thudng sir
dung cdc thig bi chuyén dung. Céc chat kb thost ra tur budng trude khj det cé
nhiet do gan 900 'C. trong d¢ nhiét clia cdc chit khi tiéu hao dé tao hoi vd lam
ngudi den 250°C. Néi hoi c6 cong sudt hoi véi dp sugi 12-1.3 MPz, 4-5 tansh.

DE dot chat thaj 1a cac chdt déo néng chay NgUOi ta phai thiet ké ra cic
16 chuyen dung nhu hinh 10.4.

T1-thing néng chay

Cdc chat thai ¢ dang miu nho cho qua [uGi sang, phéan sin pham nhijeq
d6 cao chdy hoan toan thy duoe khi dét chdy sdi bot néi tren I6p chat thai,
con phin khic dus 16p chat thii. Do uong oxi frong cdc san pham nay
khong Ién 14m nen chat thai khéng chdy ma chi chay ra. Cic chat tha chay
ra ¢ dang giof vi dong chay 1rdj REUST vGi sdn phdm nhiét do cao chay hoan
toan. Cdc chat thdj néng chay duoe thy gom lai tao ra Igp chay sili bor, Cic
chat thai néng chay vit chdy & duéi I6p chat thai vi chdy sii bot s& tao ra muc
do néng chay chung. Khi cdc chit thaj nong chay ma sii bot thi s& thanh chat
OXi hod thit cap. Khi dat chdy hoan toan chat thy nong chdy & tao ra san
phim nhiét do cao va chijq ra 1am hai dong, mot dong & trén 16p chat thaj rin,
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con dong khic ¢ dugi [6p. Nang cao tinh kinh t& ma trude hét 1a tan dung
nhi¢t clia cic chdt khi dang khéi 12 muc dich cai tien qud trinh d6t chdy,

L]

tdi tao bing tij che hodc nhiét phan. Hién nay dot chdy chat thai rig [a mét

trong nhing céch ¢6 hi¢u qui dé bao V& moi truding.
10.1.9. Chén chat thai déo

Tuy hién nay vin dé nghién ctu cdc phuong phdp tan dung v ti¢u huy
cac chit thai ran duoc dat ra rat manh. nhung lugng chit thaj chon 14p thanh
bai hoac thanh hg cling con rat 16n, Nhu & Nhat Ban chi ¢6 4.6% chat thaj
cong nghiép duoe tdi sir dung trong khi d6 33,6% chon lip. G M¥ con s8
nay t6i 90%. Mac du hang loat cic nude di dua yéu cdu nghiem ngit vé
tieu huy so bo trude khi chon lp, boi vi phuong Phdp chon 14p 1 nguén o
nhiém rit nghiém trong ma truée hét 13 nude ngdm vi doi hoj mot dién tich
rat 16n, trong thic 1€ da s§ chie chat déo khéng phan huy trong thai gian daj.
O hang loat cic nudc phat trién cam chon lap chat thai. ngay ¢4 khi c6 thém
nhitng chat dac biet vao chat thai chon tap dé lam thodng dat. Mot trong
nhimg chat bé sung nhur vay do hiang BASF cia Cong hod Lien bang Diic
san xudt mang nhiin hicu ** Styromull™ dam bao cho dét thodng trong vong 10
nam. Néu trude kia chon tap thudng bing cic hé chon ldp binh thudng thi
ngay nay nhitng chat thaj cong nghiép khong tan dung dugc thi phai chon lap
& nhitng hé chon lap dac biét, theo the gian tinh todn khong dusi 25 nam.

Chon phuong phdp chén lap & cdc bai phu thudc vio trang thai chat
thai, d6 hoi tan ctia nude va loai nguy hiém ciia chat thai, Cic chit thai ran
mi chifa cdc chat nguy hiém loai bon thi phai dénh dau en so do mat biang
bl chon lap. Chon 1ap cdc chat rin va chat dang bui cé chifa chat doc hai loai
hai va ba khong hoa tan trong nude ¢ duge chon lap trong cdc ho siu vi dim
thit chac. Lép chat thai bén trén phai cdch mat dat it nhat 2 m. Nhimng chat
thai ¢6 chita céc chét do nguy hiém loai hai vi ba hoa tan duoc trong nuée
cling duge chon Iap bang ho sau nhung ddy vi thanh hs phdi c6 cdc 16p cich
bang dat sét that chic ¢6 chidy day | m. Chen lap luong chit thai khong [6n
ldm hod tan trong nude ma c6 chita cdc chat doc dac biet nguy hiém loai mot
duoc tién hanh bing cdc hé xay bang betong. Cic hé chon lap chat thai pha;
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dugc cich ly bang I6p dét sét chic cé bé day 2 m, sau d6 phi chat khong
tham nudc 13 nhya dudng hay vat lieu khic.

10.2. TAO RA CAC POLIME CO THOI GIAN LAM VIEC PIEU
CHINH BUGC

O cic nude cong nghiép phat trién vé chit deo, chat thai vat liéu polime
phan huy rat cham trong di€u kien 1y nhien 12 nguon ¢ nhiém mej truedng
nghiem trong. Cic chat déo ddc biét nguy hidm ding lam bao géi ... vé
nguyeén tac khong dugc thai vao he thong rdc thaj cong cong. Néu san xudl
vat hiéu buo g6i tang khodng 5%/nam thj lugng chat déo s& tang 1 | 1%/nam
nen lugng chat thai déo s& tang tén hang nam. Cic chuyén gia Nhat Ban
ding mdy tinh dé 1inh todn luong chat thai deéo tang theo thdi gian dé tim
bién phip giam ching xudng. DE giam thei gian leu giilt chat thai déo trong
thot gian gdn day DEUOI ta nghién cttu va sdn xuai ra nhiing loai polime cong
nghiép dic biét cé thoi gian sir dung didu chinh duge. Vi du nhu foaj polime
quang va polime phan huy bing sinh hoc dudi tic do cia anh sdng, nhiét,
khong khi va vi sinh ¢6 trong dat thi chiing s& phan huy dén san phdm phan
tu thap va déng nhat trong dit bao gém ¢ chu trinh sinh hoc khép kin. Kha
nang gitr duoc tinh chat yéu ciiu trong thoi gian su dung la tinh chat dac biét
cha cde polime nay, ngoai trir sau theyi ky st dung thi tinh chat hod ¥, sinh
hoc cha n6 s€ bicn doi va phan huy.

10.2.1. Nghién ciru cac polime phan huy quang - giai doan tao ra
chét déo khéng ¢6 chat thaj

Da 56 cdc polime di nghién citu trong thoi gian gin day déu ¢6 thé di¢u
chinh duoe thdi gian si dung la cdc polime quang do trong d6 ¢é chita cdc
nhém chite dic biet hay cdc hop chat ¢6 khi nang phan huy trong diéu kién
tw nhién dén polime phan tir thip hap thu cdc vi sinh vat trong khong khi va
trong dat. B¢ lam cho polime ¢6 kha nang phan huy duéi tic dong ciha 4nh
sdng thi ngudi ta thém vao cdc chat dac biét hodc dua vio thinh phan polime
nhém nhay véi 4nh sang. DE& ¢6 duge cdc polime sir dung trong thue €,
thuong phai thod man cic yéu ciu sau:

[) Bi¢n tinh polime khong dugc lam thay doi nhitng dic tinh sir dung

cla no:
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2) Chat thém vao polime khong duoge doc hai vi céc polime duge ding
trudc hét 1am bao géi:

3) Céc polime xir Iy bing cic phuong phip binh thutmg khong duge
phan huy; '

4) Cén thiét d¢ cho san phim sdn xut tir cdc polime nhu vay ¢4 thé duy
tri va khai thac thoi gian lau trong diéu kien khéng co ti€p xiic truc tiép véi
tia cuc tim;

5) Thot gian trude khi phan huy polime phaj duge bigt trude va duoce
chon trong pham vi rong;

6) Sén pham do polime phan huy ra khong duge doc hai:

Tir quan diém quang hod thi kha nang tae ra polime quang phan huy
phdi c6 nang luong phan ly méi lién két chinh C-C ciia da s6 polime la 350
kJ/mot, trong khi d6 nang luong tu nhién ciia tia cue tim trong gidi han 400-
600 kJ/mol. Song. ning luong nay ¢6 thé phd huy polime trong truding hop
néu polime hdp thyu dnh sing cé chiéu dai song 400-100 nanomet va nang
luong hap thu truyén cho cédc phin tir khic dé né mat kha ning bién hod hoi
hoc do phan huy.

Mot trong nhifng tién dé tao ra-polime tam vit li¢u bao gdi ¢6 thoi gian
st dung diéu chinh duge 13 chiing 6n dinh bén trong vi tri bao boc, vi du thuy
tinh lam cua s& hap thu bdc xa cuc tim ¢é kha ndng gdy ra pha huy. Do bén
ving clia vat liéu thuy tinh ¢é chiéu day 7 mm véi tdc dong cua dnh sdng Mat
troil cao hon gap 10 lan ngoai khong khi.

A

- Héap thu
[% )

280 320 400 480
“~
Chiéu dai séng, nm

Hinh 10.5. Quang phé hip thu anh sang & vang cuc tim vi viing nhin thiy;

1- 4nh sang polime nhay anh sang hap thu; 2- anh sang Mat trdi; 3- anh sang Mat trdi loc qua thuy tinh;
4- gidm ving birc xa Mat irdi gay nén phan huy polime bang quang hoc
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10.2.2. Polime phan huy quang cé chita cac nhém andehyt va xeton

Dua vao mach polime cic nhém cé chita cédc nhém chic cacbonyl 1
mot trong s6 cdc phuong phép nghién citu d€ tao ra cdc polime phan huy
quang. Cdc nhém nay dim bio hdp thu c6 hiéu qua polime tia cue tim cé
chiéu dai s6ng gan 335 nm va phan huy polime theo phan ing:

~CH,~CH-CH,~CH-CH,-CH~ -

,| |

R  0=C-CH, R

—*>~CH,-C=CH,+CH,-C-CH,- CH, - CH ~
| “ |
R O R

Toc do phd huy quang ty 1é véi nong do ciia nhém xeton trong polime.
Nhu viy thay d6i thanh phin chat ddng phan polime ¢6 thé diéu chinh duoc
thdi gian phan huy polime tir 3 d&n 200 ngay dém. Yéu (6 nay di dugc Hing
Van Leer Ecoplastics nghién citu (am thanh nhin hiéu hang hod ekolit trén
co sG polistirol. polietilen vi polipropylen.

Mot trong nhiing nguyén nhan mi vat lieu nhu vay dugc ing dung trong
thue & [a su khdc nhau rdt nhd vé tinh chit ca céc ekolit v t& hop clia
ching véi cde polime khong bién tinh. Cic hop chal cd chita nhém xeton ma
moi lien két co ban trong nd I tién k&t hos hoc, khong bi xam hai trong qud
trinh x(r 1¥ va khai thdc vat lieu. Kha nang sir dung chidng lam chat co dac dé
tron v6t polime khong bicn tinh theo ty l¢ khdc nhau, diéu chinh duge e do
vat liu phén huy quang I3 dicu thod min cia ekolit. Trong thuc 1€ cic
polime quang phan huy v khéng bi¢n tinh ¢6 cdc chi s§ €o-1y ban dau nhu
nhau. Toc do thay doi tinh chat bén vimg cia ckolit trong qua trinh 1o hod
quang hoc cao hon rat nhiéu, duge x4c dinh bang viéc giam khoi lugng phan
tur (d6 nhét diac trung) cua cic polime ndy. Dudi téc dung cua bic xa tia cuc
tim trong diéu kién nhén tao va diéu ki¢n ti nhién thi cdc vat licu phan huy
quang hoc bat ddu nit v (a0 ra cde méau nhd ¢6 kich thude khic nhau vi sau
d6 bién thanh bot.
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Cdc polime phan huy quang hoc trén co s& styrol khic vé t3c dd phi
huy quang cao da nghién ciu bing cdch dong triing hop véi cdc andehyd
khong bao hod khic nhau. Tinh ¢hat hod hoc clia andehyd ciing nhu néng do
cud né sé anh huong t6i t6c do phan huy quang hoc cic déng tring hop clng
nhu dong triing hop véi xeton.

Anh hudng clia tinh chat hog hoc duge xdc dinh khong nhimg bing sy
khdc nhau vé thanh phéin hod hoc ctia cdc dong tring hop andehyd ma con
bing su phan b khic nhau cac don phan trong cic dong triing hop. Vi vay doi
vOi cap styrol-bezalaxeton 1y = 0,34, con d6i véi cap styrol acrolein rr, = (1,03,

Bdng 10.3. Tinh chat co-ly ciia cic polime phan huy quang hoc va

to hop polistirel véi ekolit PC

T8 hgp ekalit vai
) lugng PC
Chi sd Polistirol | KONt —! Polietilen | Ekolit PE
PC 10% | 20% khéi
khéi lugng
Iugng
Chi 88 mé&m khi 2,0 1.8 2,5 2.8 0,27 0,43
néng chay, g/10
" phat
B bén vimg nhiét, 86 100 89 a0 - -
o o
Sic cang pha va 40 50 37 -36 11 13
| khi kéo cang, MPa
D6 dan tuong doi 14 2.4 1.3 1.3 700 600
khi dit gay, % !

Giam khdi lugng phan tir chat déng tring hop trong qua trinh phé huy
quang hoc ti€n hanh déng thoi v6i viec thu gom cic nhém chite cécbonyl va
nhém hydroxyl. Khi chigu, mau vang vio mang thi chiing $& tir tir gidn ra va -
dav gdy. Trong bing 10.4 13 su tﬁay ddi tinh chét clia mang déng tring hop
c6 chiéu day 100 pm sau khi iGo hoi nhan tao trong thdi gian 7 h.

Céc nhém cacbonyi ¢d thé d\ua truc ti€p vao mach polime cting nhu san
XUAl ra cdc polime c6 kha nang phan huy quang, mic di st 130 hod quang
céc polime nhu vay xay ra cham hon cic chat déng trung hop ¢6 chita cic
mét xich vinylxeton. Trong bing 10.5 [a nhimg s6 liéu veé ldo hod quang hoc
twnhién cdc mang bing déng triing hop etylen véi cacbon oxit ¢6 chiéy day
3 mm,
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Bdng 10.4

) Lugng styrol- bezalaxeton trong
chat tring hap,

% ( mol)

- SUc cang pha v khi kéo céng, MPa
- Mang khéng chigu xa 229 24,5 19.3
|- Mang c6 chidu xa 15,5 7.1 3,2
Sy gian tuong dai khi dm gay. %
- Mang khéng chigu xa 2.0 1,8 ‘ 1,3
[_-_f\@ng c6 chigu xa . 1.2 ‘J_ 0.6 0.3
Bdng 10.5

Lugng nhém CO cé trong chat
ddng tring hap, %(mol)
Thai gian trude khi cé dd gidn cla
mang, h

Nhu vay viec dira vio thanh phén chat dong trung hop nhém cachonyl &
dang keton, andehyd hodc tryc ti€p & dang cacbon oxit i cdch ¢6 hieu qua
140 ra polime phan huy bing quang hoc. Bién ddi tinh chat cac hop chat ¢6
chifa cacbonyl vi thay déi nong dé clia né ¢6 thé diéy chinh dugc thoi gian
lam viée cha cic polime nhu vay trong pham vi rong. Trong hang loat trudng
hop nhimg chat dong triing hop o6 thé sir dung 1am chit co dic thém vao
chit polime bién tinh.

Mot s6 polime ngung tu ¢é chita nhém CO cling ¢6 kha nang phan huy
bing quang hoc nhu polyete trén co sy O-axetylptmetyl, :

1.1 %

0.7

J 017

o 14y, 028
A% paq
20 40 80

Thai gian phai anh sang , h

Hinkh 10.6, Anh hudng ctia lugng mit xich xeton trong ekolit polistyrol tai toc d6 phin huy
bing quang hoc
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10.2.3. Polime pha huy bang quang hoc cé chira mudi kim loai
hoa tri bién dbi

Vi san xudt polime pha v& bing quang hoc ¢ chida nhém cacbonyl
trong mach polime ddi héi phai thay doi cong nghé 16ng hop polime, kha
ning cta nhiéu nha nghién citu dé hudng t6i fra chon cdc chat phu gia ¢6 thé
tao ra cdc polime phan huy cé hiéu qua, truée hét [a cde mudi kim loal c6
hod tri thay doi va cac hop chat t8 hop trén co 54 ching.
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Phu Iyc

PHULUC I: CAC QUY BiNH CijA PHAP LUAT VE
QUAN LY PHAN BON
Phan bén 13 mer hang hod dugce ph

nghia vu cho cdc nha san Xudt ciing nhy
dung.

dp luat quy dinh d

am bao quyén vi
rdam bdo quy

en loi cla ngusi tiey

S0'do hé thong quan ly phdan bén ciia Npg nide

Thil twong Chinh phda

Bd Khoa hoc va
Cong nghé

B Nong nghigp va
Phat trién Néng than

Cuc Khuyén néng, Yu Khoa
hoc va Céng nghé

3¢ Khoa hac va

UBND
Céng nghé

88 Néng nghiép va
Phat trién Néng than

tinh, thanh phe

Trung tdm Khuyén

néng dia phuong
Cac Trung tam Tiéu

chuan, Bo luiing,

Chi cuc Tigu chugn. Bo
ludng, Chat iang

Chét luong

Nha
5an xLat
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a) Thd tuéng Chinh phy

- Quyét dinh chign luge cho nganh cong nghiép san xuat phin bén vé
ddu tu, chat luong s6 lrong dé phuc vy nong nghiép.

- Quyét dinh ddu v cho nganh cong nghicp san xudt phan bén bang
nguon von nude ngoai hoic trong nudc.

- Quyét dinh vé vige xust nhap khau phan bén phuc vy néng nghiép ca
v€ s6 lugng va chat lugng gia ca.

- Quyét dinh vé Viée trg gid phan bén cho cic ving khé khin dé phat
trién kinh té.
b) B Khoa hoc va Cong nghé

- Quin 1y khoa hoc cOng nghe san xudt phan bén va ma; trudng cua cac
CO' 8O sdn xuat phan bén.

-~ Quan Iy chat lugng cdc loai phan bén vé - chit luong, do ludng, mau
ma bao bi bio h¢ quyén ctia nha sin XUal va ngudi tiey dung phan bén,

- Quyét dinh viéc sir dung phan bén anh hirong dén moi trudng tuy theo
mitc d6 ma dinh ch VIEC SAN XAt sir dung phan bén.
¢) Bo Nong nghiép va Phat trién Néng thén

- Quan ¥ nginh vé tiéu chuin phéan bén trong ¢4 nudc cho cie loai cay

trong.

- Quyét dinh cong nhan cho phép dua vio sir dung cdc loai phan bon

MOi sdn xudt hodic nhap khiu (khi da qua khao nghiép hieu luc phan ben tréq
céc loai cdy tréng).

- Huéng din nong dan (ngudi' sir dung) ing dung cdc loai phan bén tren
cdc cay tréng thong qua 8 chic khuyén nong, khuyén lam bing cdc hinh
thie tap huan, rong diém. tuyén triyén...

- Kiém tra chat hrong phan bon, cap gidy phép vé rnthép khau phan bén,
phe duyét cho phép lwu hinh cic [oai phan bén clia cdc co sé san Xudt trong

nudc,
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Uy ban nhan dan thanh pho, tink quén 1y phan bén treq ldnh thé.
Dé gitip viec cho UBND thanh

pho, tinh [a $& Khoa hoc va Cong nghe,
S& Nong nghiep va Phdt trién Nong t

hon.
Nha nude ¢é phan cdp quan |

¥ phan bén cho cic dia phuong theo ting
thoi gian wy thudc vio nhiem vu, n

hu cau sir dung phan bén.



PHU LUC II: HUONG DAN SU DUNG PHAN H{U
CO SINH HQC CHO MOT SO CAY TRONG CHINH

1) D8i véi lua va ngd

Loaiphan:tylé N:P,O;:K,0=3:2:3

OM % : 11,5 '

e Bon cho lia

a) Bén lot

- Triong hop khong 6 phdan chudng: bén 20 kg phan hitu co sinh hoc /
Isio Bac B (360m™) + 10 kg supe lan rai déu uen mit rudéng o fan blra cay
cudi.

- Truong hop 6 bon 1ot phan chudng 100 kg — 200 kgl | sao Béc Bg:
bon 10 kg phan hitu co sinh hoc + 5 kg supe lan rai déu trén mat rudng & lan
bira cay cudi.

b) Bén thic

- Bon 10kg phan his co sinh hoc + 3 kg phan dam uré + | kg kali / 1
sao Bac bo sau khi cay 15 — 20 ngdy ddi vdi ida xuan, 10- 15 ngay déi véi
lia mua.

* Bon cho ngo

a) Bén ot

- Trudng hop khong ¢6 phdn chudng: bén 20 kg phan hivu co sihh hoc /
Isdo Bic bo (360m°) + 10 kg super lan, theo héc trude khi dat bau hodc gieo hat

- Truimg hop ¢6 bén 16t phdn chuong 100 kg — 200 kg/ 1 sdo Bdc bo
bon 10 kg phén hitu co sinh hoc két hop v6i 10 kg supe lan dao déu véi phan
chuéng, bén theo héc trude khi dit biu hoic gieo hat.

b) Bon thiic ~

- Bon 10kg phan httu co sinh hoc + 4 kg phan dam uré + 3 kg kali / |
sao Bac bo tron déu bon cho timg cay sau dé két hop vun gée & giai doan ngo
7-814.
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2) Bdi véi rau
Loai phan :ty le N - PO, K,0=2:2:2
OM % ;12,1
Chii yéu 12 bén 161

- Truong hop khong c6 phdn chudng: boén 30 kg phan hitu co sinh hoc /
I'sao Bac bo (360m®) + 15 kg supe lan, tron va raj déu trén mat ludng, pht
mot [6p mong sau dé mai gieo hat.

Bon phan theo hée dio k§ trude khi tréng doi véi caj bap, stp lo, su hio.

Bon theo ranh, 1ap dat ky déi voi gieo hat dau dé va cdc loai dua.

- Truomy hop o bén 16t phan chiidng 100 kg -- 200 kg/ I sao Bac bo:
bon 20 kg phan hiu co sinh hoc ket hgp vdi 10 kg supe Jan,
3) Bai v&i cay an qua

Gom nhin, vai, cam. quyt, buoi,

Loui phan : ty le N : P,O, : K,0=25:2:3

OM%: 11,6
4) Théi ky kién thiét co ban

- Bontr 1" - 2 kg phan hitu co sinh hoc + 0,5 kg supe lan va 0,1 kg kali
cho | cay vao cudi thing 10 dau thing |1 (chii v ddnh rinh vong theo g6¢

¢ay theo hinh chicu ciia tan 14). Sau khi bén, [&p dat, trong truong hop khong
mura nén tusi am.

5) Thdi ky kinh doanh

- B6n 5 kg phan hitu co sinh hoc + 1 kg supe tan va 0.2 kg kali cho |
cdy, bon theo ranh xung quanh dugng kinh tin 14 ( cay 16n tudi c6 thé <
lugng phan bén tang lén ),

- Thot k§ bén thich hop 13 sau khi thu hoach va tia canh tao tan. Déi vai
vai thiéu |2 cusi thing 6 ddu thang 7; d6i véi nhan cusi thing 9; d6i v6i cam
quyt cudi thang | 1. Trong truong hop ¢6 phan chuéng, gidm luong phan di
maot nira.
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6} DGi véi che
Loai phan : ty ¢ N:P,O,:K.0=3:2:4
OM % : 11,2

- Bén 10 kg phan hitu co sinh hoc + 10 ke supe tan / 1 sio Bic bo d6i
vGi 6l che 1.2,

- B6n 20 kg phan hitu cor sing hoe + 15 kg supe lan / 1 sio Bic bé doi
v8i che tuoi 3 va 4, bén vio theyi ky cudi thing 11 ket hop véi don teo tn.
7) D6i véi hoa
Loai phan : ty le N ; PO K0=3:2:1
OM % 1112
8) Dai véi cac loai hoa thy hoach 1 1an nhu hoa cic, thurge dugc,
phang...

- Pricemg hop khiong ¢6 phan chudng : chit yéu 12 bén 40 kg phan hiru co
sinh hoc / 1530 Bae bo ( 360m? )+ 20 kg supe 1an cho | sio Bic bd, tron va
rai déu trén mat ludng, bén phan theo hae. dio dat ky roi mai trong

- Truomg hop o6 bon o phdn chuong: bén 20 kg phan hitu co sinh hoc
ket hop véi 10 kg supe tan cho [ sio bic bo.

Béi vai cdc loai hoa téi sinh nhy hoa hong: bén véi lugng 20 kg phan
hitu co sinh hoc + 10 kg super lan cho | sio bic bo sau mét lan don dau,
9) B6i vdi cay canh

Loai phan : ty le N : PO, : K.0=2:2:3

OM % : 11,8

Tron déu véi dit pha sa theo ty [¢ : 1 phan phan hitu ¢ sinh hoc vai 7
dén 10 phin dat sau d6 cho vio chéu roi tréng.
LY

10) D6i véi cay ca chua
o Cach thir nhdt

Luong phan bon cho | ha ¢i chua |a - phian mun hitu co 5 tan, 150N,
90P,0; . 50 K,0.
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Cdch bén nhir say -

- B6n I6t : 5 phan min hitu co + 30N, 60P,0, , 50 K,0.

- Bén thiic ;

* Cay héi xanh : 25N

* Nu hoa ro :30N, 15 P,0, .-4() K,O

*Quard : 30N, I5P,0,.30K,0

* Sau khi thu qua dot 1, s& bén not lugng phan con lai : 35N, 30 K,0
e Cich thit hai |

Luong bon 5 tdn miin va be sung phan khoédng 100kg N + 90 kg PO, +
150 kg K0,

Cich bon nhu sau -

- Bén 161 : toan bd mun hitu co, toan bd P,O. |, 30% K,0. 30% N tron
déu, rii déu trén mat luéng, dao déu véi dat trude khj trong. S6 con laj s& bén
nhu sau :

* Bon thiic I4n | : sau khi ci chua hgj phuc bén 1/4K,0 + 1/4 N hoa véi
nude twdi.

* Bén thiic 14n 2 : sau mot [dn tir 10- 12 ngay bén 1/4K,0 + 1/4 N , VA0
g0c¢ ket hop vun va nuée tudi,

* Bon thiic 14n 3 : sau ldn 2 tr 10- 12 ngay bon 1/4K,0 + 1/4 N hoa
nude tudi. .

* Bdn thic 1an 4 : sau lan 3 tir 10- |2 ngay bén 1/4K,0 + 1/4 N hoa
nuGe tudi.
11) BGi vai cay bap cai

* Cich thi nhat

b

Luong phin bén cho 1 ha bap cai 1a : phan min hit co § tan, 235N,
90P,0; , 75 K,O.
Cdch bon nhu sau -

- B6n 16t : 5 phan mun hitu co + 40N, 90P,0; , 25 K, 0.
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- Bon thic :

* Cay héi xanh : 40N

*Choild nhd - 45N

*Trai ldrong - 40N, 35 K,0

¥ Chudn bi cudn bip : 40N

* Cuon bap-( két thiic bén truée khi Ihu hoach 20 ngay) : 35N, 15 K,0
* Cdch thir hai

Luong bon 5-tan mun va b sung phan khodng 150kg N + 90 kg P,O, +
120 kg K.,0.

Ciéch bén nhu sau -

- Bon 16t : Toan boé min hity €O, toan bo P 05, 1/3K, O, 1/4N tron déu,
rai déu trén mat ludng, dio déu véi dat truge khi tréng. S6 con lai s& bon nhu
Sall

* Bon thic [an 1 : sau khi caj bap hoi phuc bén 1/3 K;O + 1/4 N hoa
vai nude (i, :

* Bon thic I4n 2 : sau trong tir 30- 35 ngay bon 1/3K,0 + [/4 N , hoa
nuoe tudi,

* Bon thic M4n 3 : say trong tir 55- 60 ( cay traj 14 bang ) ngay bén 1/4
N hoa nuéc twéi.
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