VI SINH VAT HOC TRONG XU’ LY MOI TRUONG

CAC CHU TRINH CHUYEN HOA VAT CHAT
TRONG TU NHIEN VA VAI TRO CUA VI SINH VAT



VI SINH VAT TRONG VONG TUAN HOAN CACBON

DPéng hoa cacbon DPéng hoa cacbon
(ky khi) (hiéu khi)

Chat hwu co’
CH,O

Qua trinh Qua trinh
Ién men hé hap

) Qua trinh sinh methan
Axit hvu co
H,, metanol

‘ Oxy hoa methan




VI SINH VAT TRONG VONG TUAN HOAN NITO

Po6ng héa nitrat Nitrat hoa

(nhiéu loai SV) Nitrobacter

Nitrosomonas
Khtr nitrat

Pseudomonas
Alcaligenes

Nitohiru co <4l N+, < N, + N0

Co dinh nito’
(Azotobacter, Clostridium,
VK quang hop)

Chuyén nito’ Nitrit hoa
hiru co’ vé vo co Nitrosomonas

(nhiéu loai SV) Nitrococcus




VSV TRONG XU’ LY O NHIEM NITO

Nitrat héa — Phan nitrat (Nitrification — Denitrification)

A. Nitrat héa: gom 2 budc ké tiép nhau

1. Nitrit héa: NH,*+ 1,50, > NO,- + 2 H+ + H,0O
VK 6xy héa ammonium: Nitrosomonas, Nitrospira, Nitrosococcus,

Nitrosolobus, Nitrosovibrio

2. Nitrat héa: NOz_ + 0,5 02 —> NO3_

VK 6xy hoéa nitrit: Nitrospira, Nitrococcus
¢ VK 6xy hoa nitrit sinh trwdng nhanh hon VK 6xy héa ammonium, do vay buéc han ché toc do

cua toan bd qua trinh nitrat hoa la 6xy héa ammonium




VI SINH VAT TRONG XU’ LY O NHIEM NITO

> ¢ Qua trinh nitrat hoa bi anh hwdng cdia mét sd yéu td quan trong
sau:

- Nong dd ammonium/nitrit
- Nong do 6xy hoa tan (dé nitrat hda 1 mg NH3 can 4,6 mg O2)
- Nhiét do téi wu cho VK nitrat héa hoat dong la 28 — 30 °C

- pH t6i wu cho VK nitrat héa hoat déng 1a 7,5 — 8,5 (do phan &ng
nitrit hdéa sinh axit)

- Néng dé cacbon hiru co khéng qué cao (VK trong nhém nay sinh
trwdng tw dwdng)

- Nhay cdm véi mot sé doc td nhw cyanid, phenol hay kim loai néng



VSV TRONG XU’ LY O NHIEM NITO

Nitrat héa — Phan nitrat (Nitrification — Denitrification)

B. Phan nitrat:

¢ La qua trinh hé hap ky khi str dung NO; lam chat nhan dién tl cudi
cung.

¢ Qua trinh phan nitrat gém nhiéu bwéc do cac enzym dac hiéu
(reductases) xuc tac

NO; - NO, - NO - N,O - N,
¢ VSV kht nitrat thwerng 1a ky khi khéng bat budc, ¢ thé sinh truwéng

¢ hiéu khi khi khéng c6 nitrat
Cac chi thwdng gap: Pseudomonas (P. fluorescens, P. aeruginosa,

P. denitrificans) va Acaligenes.



VSV TRONG XU’ LY O NHIEM NITO

+ Qua trinh phan nitrat bj &nh hwéng clia mét sO yéu to quan trong sau:
- Nong dd nitrat (t6i wu khi ty 1€ COD/NO3 thap).

- Piéu kién ky khi (6xy la chat nhan dién t& canh tranh vai nitrat).

- Sw ;:é mat clia cac chat hiru co (Iam ngudn dién t& cho qua trinh khir
nitrat).

- Nhiét dé téi wu cho VK nitrat hda hoat dong la 28 — 30 °C (dai nhiét do cho
phép 5 — 50 °C).

- pH t6i wu cho VK khi¥ nitrat hoat déng Ia 7,0 (phan &ng khir nitrat 1am
kiem hoa mdéi trvong).

- VK khtr nitrat it nhay cam véi doc t6 hon so v&i VK nitrat hoa. Mét sb kim
loai ndng nhw molybden hay selen con c6 tac dung thic day qua trinh.



VSV TRONG XU’ LY O NHIEM NITO

Oxy héa ammonium ky khi (Anamox)

NH4+ + NOz_ o N2 + H20
¢ VK anamox sinh trwéng rat cham, thdi gian nhan déi té bao khoang 2 tuan.
¢ C4c chi da biét: Brocadia, Kuenenia, Anammoxoglobus, Scalindua.

¢St dung trong cac bé xt ly (bioreactor), lam tang tbc dd va giam

gia thanh cta qua trinh xtr ly ammonium trong nuw&c thai.

¢ M6t sb qubc gia da ap dung thanh cong: Birc, Ha lan, Nhat.

Nitrogen Cycle

Denitrification
CH.OH N,

Anammox®

Nitrification

anammaox reactor, KU Nijmegen



VSV TRONG XU’ LY O NHIEM PHOSPHO

+VSYV tao két tia phosphat thong qua moét s6 phan rng
lam kiém héa méi trwong
- Qua trinh khtr nitrat.

- Qua trinh khir sulfat.

¢ VSV c6 kha nang ting dong héa phosphat (VK poly-P)
- C6 thé tich Ity phospho v&i lwgng cao hon rat nhiéu so véi nhu cau
cua té bao (t&i 1 — 3% trong lwong kho cua té bao).
- Phospho dwoc tich Iy trong cac hat dw trir
(quan sat dwoc dwdi kinh hién vi sau phép nhudém Neisser)
- Cac loai VK poly P thwdng gap:

Acinetobacter, Nocardia, Arthrobacter, Rhodococcus.



VSV TRONG XU’ LY O NHIEM PHOSPHO

(x1000)

Fig. 2: PalyP granules coloured
blue-black wth MNeisser stain

Hé thong xtr ly dung bun hoat tinh: ,
Pha ky khi: Poly-phosphat dwoc thuy phan, cung cap nang lwong dé chuyén hoa
cacbon hiru co, tich luy nang lwvgng dwdi dang Poly-Hydroxyl-Butyrat (PHB).

Pha hiéu khi: VK st dung nang lwong gidi phéng tir PHB (hodc tir 6xy hoa
cacbon hi*ru co bén ngoai) deé tich luy phospho dwéi dang poly-phosphat.



VSV TRONG XU’ LY O NHIEM PHOSPHO

KY KHi HIEU KHi

Chét hiru co
Nguén thai —— | Poly-P | PHB+ 0, ——— Nang luong + sinh khéi
Acetat

'

PHB + nang lwvgng




VONG TUAN HOAN LUU HUYNH

S hiru co

x . Phéan hu
bong hoa / (protein) \ y

Thue vat Vi khuan
Vi khuan

/ Khtr sulfat
0, =——————""— .S
H& hép ky khi 2

\Oxy ho/

Vi khuan tw dwéng
Vi khuan quang hop

¢ Sulfur c6 méat twong dbi phd bién trong tw nhién, d&c biét 1a trong nwdc bién.
¢ Trong co thé sbng, sulfur 1a thanh phan cta axit amin, yéu t6 tro' giip cla nhiéu enzym quan trong.

¢ Trong nwéc thai ngudn sulfur chi yéu 1a cac hop chat S-hivu co'.



VSV TRONG VONG TUAN HOAN LUU HUYNH

Phan huy:

VSV hiéu khi: S-hiru co ——— SO,2-

VSV ky khi: S-hiru co ——— S0/ S2- / mercaptan
DPong héa:

VSV c6 kha ndng déng hoa nhiéu dang sulfur: S0/ S2-/ SO,2-
Ty 1& cacbon : sulfur thich hop cho VSV phat trién 1a 100:1

Oxy héa:
VK hiéu khi Thiobacillus thioparus: S2-+% 0, +2H"—> S0+ H,0
VK quang hop Chromatium: St dung S2- lam chét cho dién ti, 6xy hoa thanh S°
VK hiéu khi Thiobacillus thiooxidans: 2 S0+ 3 O, + 2 H,0 —» 2 H,SO,

Khtr sulfat:

Chét hivu co + SO,2- —> S2- + H,0 + CO,

VK khtr sulfat: Desulfovibrio, Desulfotomaculum, Desulfobacter v.v.



VSV TRONG VONG TUAN HOAN “S” VA CAC VAN DPE LIEN QUAN

Gay thoi & tang day cac thay vwe va rudng ngap nwéc do tao H,S (Desulfovibrio)
- Gay mui tai cac hé théng thoat nwéc thai

- Lam chét thay sinh trong cac dam nuéi

- Lam théi ré cay trong




VSV TRONG VONG TUAN HOAN “S” VA CAC VAN DPE LIEN QUAN

Gay 6 nhiém nguon nwéc & viung khai thac khoang san do pyrit bi dxy héa
Phan (rng kh&i dau: FeS, + O, + H,0 —» Fe2* + SO,2- + H*
Tao diéu kién cho VK Thiobacillus ferrooxidans phat trién:

Fe2* + O, + H,0 — Fe(OH)3J + H*

Két qua: Mdi tredng & vung khai md c6 dé pH rat thap (2 — 3) va nhiém kim loai nang cao.

7 ""6 T. ferrooxidans
1#_\{,

-fL &=

r -




Mot vai vi du veé vai tré cia VSV

trong cac qui trinh xt ly nwéc va phe thai



QUY TRINH XU LY DUNG BUN HOAT TiNH

Hé thong xtr ly nwée thai dung bun hoat tinh théng thwong

Quay vong bun hoat tinh

Bé hiéu khi: Tich Ity mét lwong 16n VSV c6 kha ndng oxy hoa chéat hiru co rat cao

trong th&i gian ngan (4 — 8 h).
Bé lang: Pé Iang céac hat lo Itbng (mang VSV).

M6t phan can lang dwoc hoi lwu, mot phan thai dé gilr ty 1& F/M 6n dinh.
Cac hat lo Itrng: Co kich thwée tr 1 — 1000 pum.

Mang VSV véi thanh phan rat da dang, gébm ca nhan so (Prokaryote) va

nhan chuan (Eukaryote).



VSV TRONG QUI TRINH XU’ LY DUNG BUN HOAT TiNH

Vi khuan:

¢ Cha yéu la Gram (-).

(¢

¢ Phan I&n khéng nuéi cdy dwoc trong phong thi nghiém.

¢ Dam nhiém chirc ndng phan hady chat hiru co, chuyén thanh sinh khai
va cac hop chat polymer ngoai bao lam co s& hinh thanh hat lo Iting.

¢ VSV hiéu khi phan bd & I&p ngoai cua hat lo’ Irng, & gilra 1a VSV ky khi.

Cac chi thuwdng gap:

Tén chi/ nhém % trén tdng soé chung phan lap dwoc

Commamonas — Pseudomonas 50

Flavobacterium — Cytophaga 13,5
Paracoccus 11,5
Alcaligenes 2,8
Coryneform 5,8
Bacillus 1,9
Aeromonas ()
Arthrobacter 1,9




VI SINH VAT TRONG QUI TRINH XU’ LY DUNG BUN HOAT TiNH

Nam soi:
¢ Thwong it gap trong bun hoat tinh
¢ Chi phat trién trong mét sé diéu kién dac biét nhw
- pH thap
- nwée thai co nhiéu doc td
- thiéu nguén nito

¢ Cac chi thwong gap: Penicillium, Geotrichum, Cephalosporium, Alternaria




VI SINH VAT TRONG QUI TRINH XU’ LY DUNG BUN HOAT TiNH

» Pong vat don bao:
¢ Lam giam BOD
¢ Lam giam cac hat lo’ ltrng

¢ DPong thoi 1am gidm lwong vi khuan cé loi va vi khuan
gay bénh

Trachelophyllum



XU LY VSV GAY BENH

Qui trinh x& ly dung bun hoat tinh kha hiru hiéu trong viéc loai cac VSV gay
bénh nho céc yéu to nhu:

Vat ly: - Nhiét 6, anh mat tr&i, tao hat lo Itrng

Sinh hoc: - Céc vi sinh vat co6 kha nang sinh chat khang khuén

- Cac dong vat don bao
Doi véi vi khuan:
¢80 — 99% sb VK gay bénh (E. coli va Samonella) c6 mat trong nwdc thai
dau vao bj loai bd.

¢ Cac yéu tb chi yéu trong viéc loai VK gay bénh:

- Bat hoat do céc loai VSV dbi khang.

- Lam thirc an cho cac déng vat don bao (Protozoa) va

ddng vat bac thap (Nematod).

- Bj gilr trong céc hat lo Itrng va lang xudng day.



XU LY VSV GAY BENH

> DOoi v&i virut:
Trén 90% virut trong nwde thai bi loai qua qui trinh bun hoat tinh.
Co ché loai bo chu yéu:

- Bat hoat do cac yeu to vat Iy va sinh hoc (50 — 75%).
- Bam dinh vao cac hat lo Itrng va lang xudng day (25 — 50%).

- Lam thire an cho cac déng vat don bao (Protozoa) va déng
vat bac thap (Nematod).

» Cac loai mam bénh khac nhw ky sinh trung, trirng giun san:
- Péu bj loai bd t&i > 90% thdng qua co ché lang bun.



XU LY MUI

Cac hop chat gdy mui chia yéu trong phé thai va nwéc thai

Allyl mercaptan

CH,=CH-CH,-SH

Amyl mercaptan

CH5—(CH,)s~CH,—~SH

Benzyl mercaptan CgH;CH,—SH
Dimethylsulfid CH;—S-CH;
Ethyl mercaptan CH;CH,-SH
Sulfur hydro H,S
Methyl mercaptan CH5;—SH

Propyl mercaptan

CH;~CH,~CH,~SH

Dioxid sulfur SO,
Thiocresol CH;-CgH,—SH
Thiophenol CeHs—SH

VSV thuc hién chirc nang khir mui:
- Thiobacillus: Oxy hoa lwu huynh
- Hyphomicrobium: O6xy hoa nhém methyl

- Chromatium, Chlorobium: 6xy hoa H,S

Khir mui bang phwong phap sinh hoc:

- S dung ddng 0 sinh hoc (composting) nhw
hé loc sinh hoc dé loai mui tdng hop.

- Dung ¢t sinh hoc ¢ nap vi khuan
Chlorobium dé loai khi H,S



XU LY BUN CAN
¢ BUn can thai ra tr cac hé théng x&r ly nwée thai rat 1on (tai My 10 — 14 triéu tAn bun khé /nam).
¢ Chi phi dé x& ly lwong bun cdn nay kha cao, ¢6 khi vwot ca chi phi cho phan x& ly nwéc thai.

¢ Dé xtr ly c6 hiéu qua, bun can phai dwoc tich luy, cd dac va xr ly so bd bang nhiét va hoa hoc.

¢ Céac phwong phap thwdng dung dé x& ly can bun:

1. Xt 1y ky, khi:
- Thuwe hién trong bé khi sinh hoc (biogas).
- Phwong phap it tiéu tén ndng lwong, gia thanh ré.
2. Xtr ly hiéu khi:
- Thue hién trong hé théng bé c6 phan cung cap éxy 6n dinh (1 mg/L).

- Tiéu tdn nang lwong va gia thanh cao.

3. Xtr ly bang phwong phap u sinh hoc (composting):
- Thue hién & ngoai tréi hodc trong budng xt ly.
- P& thoang khi tw nhién (bang cach tron thém gia thé nhw vé bao, 14 kho, vé lac)
hoac suc khi nhan tao.

- Dé thyc hién, gia thanh ré (d&c biét déi véi phwong an dé thoang tw nhién).



>

U SINH HOC (COMPOSTING)

Cac bwdéc cua qua trinh u sinh hoc:

Chuan bi:
- Loai bét nwée trong can bun
- B6 sung N theo ty I& thich hop dbi véi cacbon
- Lam nhd cac hat can bun néu can
Qua trinh u:
- Théng khi tw nhién hodc cung cap khi nhan tao
- Do tron déng 0
Két thuc:

- Loai bo plastic

- Danh gia chéat lwong
Diéu kién téi wu cho VSV hoat dong trong qua trinh t sinh hoc:

-D0o &m 60%

- Cacbon va Nito trén theo ty 1é 30:1

- Kich thwée cua cac hat trong can bun tr 2 — 20 mm

- Oxy dwoc cung cap thuwong xuyén & ndng d6 8%

- Ty trong cua can bun dat khoang 450 kg/m3



VSV TRONG U SINH HOC

PHA UA AM (20 — 40 °C)
Vi khuan, nAm soi chju nhiét
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Vi sinh vat wa nhiét: Vi khuan (Bacillus),
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GICPA PHA WA NHIET (60 — 80 °C)
- Vi khuan wa nhiét sinh bao t&r (Bacillus)

- Vi khuan 6xy hoa Iwu huynh va hydro (Hydrogenobacter)
- Vi khuan hiéu khi di dwéng khéng sinh bao t&r (Thermus)

\

PHA HA NHIET VA KET THUC
- Vi khuan tham gia vao vong tuan hoan vat chat
- Xa khuan va ndm soi wa 4m va chiu nhiét




MOT SO VAN BE GAP PHAI TRONG QUI TRINH BUN HOAT TiNH

Hién twong

Nguyén nhan

Hau qua

VSV phat trién revi rac

VSV khéng tao thanh tap doan, moc
don lé hoac chi tao hat lo Itrng kich
thwéc nho

Khéng giam dwoc dé duc cua
nwdc thai, khdng xay ra pha
lang

Tao mang nhay

Nhiéu VSV sinh mang nhay ngoai bao

Can tr& sw lang cla céac hat lo
ICng

Tao hat VSV tao thanh nhirng hat nho hinh Lwong bun nhd, khéng giam
tron, 1ang nhanh xubéng day dwoc do duc & dau ra

Vén cuc VSV dang soi phat trién manh, anh Lwong bun I&n, cac chéat can
hwdng dén qua trinh tao hat va lang x ly (C,N,P) khdng dworc loai
dong bun bo

Tao bot Do (1) cac chat hoat ddng bé mat khd | BPwa mét lwong I&n cac hat bun

phan huy va (2) s c6 mat cia cac loai
Nocardia sp. va (3) trong mot sb
treong hop la do sinh trwdng cla
Microthrix parvicella

lén bé mat, tran sang cac bé xir
ly tiép theo hodc tran ra ngoai
hé thdng xt ly

Phwong phap giai quyét:

- Han ché s sinh trwéng ctia VSV bét lgi bang cac bién phap Iy hoa

- Thuc day sw phat trién ctia VSV mong mudn (VSV tao hat bun — Floc formers)




QUY TRINH XU LY TRONG BE KY KHi (BIOGAS)

Cac wu diém cta qui trinh xtv ly ky, khi so vé&i xtr ly hiéu khi:

1

> W

(&)

6.
7.

. Khéng can tiép 6xy tor bén ngoai, gidm chi phi vé ndng lwong.

Lwong bun can (sinh khdi) tao ra thdp hon 3 — 20 lan.

Tao khi methan CH,, cé thé st dung lam ngudn nang lwong.

. Gidm yéu cau vé nang lwong cho toan bd qui trinh x Iy.

. C6 thé ap dung cho mét sé loai nwdc thai cong nghiép.

C6 thé thwc hién dwéi hinh thirc bioreactor véi van tdc nap chét thai & dau vao lon.

Hoat tinh cia VSV ky khi ctia qui trinh x(r ly cé thé dwoc duy tri trong thoi gian dai.

Mot s6 yéu diém cua xt ly ky khi:

1. Thoi gian x& Iy kéo dai.

2.

£

Nhay cdm v&i nhiéu doc td, do vay can sw theo ddi chat ché.

Pha kh&i dau cho sw phan huy cta VSV doi hdi thoi gian.



BE XU’ LY KY KHi (BIOGAS)
Qui trinh xtv ly doi Qui trinh xwr ly don

Pwong khi ra

~
|

Khoang chtra khi
Khoang ch{ra khi

—'- Loai vang
Dich trén —*‘ Loai dich trén

Bun c6 hoat tinh cao

Bun lang

\/

B Loai bun lang




CAC QUA TRINH SINH HOC TRONG BE KY KHi

Chét hiru co’
(& dang cao phan t)

Thuy phan

Cac don phan
(dwdng don, axit amin, axit béo mach ngan)

Lén men

Cac axit hiru co, rwrou, keton

Sinh acetat do VK acetic

Acetat, H,, CO,

Sinh methan

Methan CH,




VI SINH VAT TRONG BE KY KHi (BIOGAS)

Vi khuan thuy phan cac cao phan ti:

- VK sinh enzym ngoai bao (proteaza, cellulaza, ligninaza ...) thuy
phan cac cao phan t& (protein, celluloza, lignin v.v.).

- San pham tao ra la cac don phan (dwéong don, axit amin) dwoc st
dung lam nguén dinh dw&ng cho nhém VSV tiép theo.

Vi khuan Ién men sinh axit:

- Lén men dwong, axit amin, axit béo

- San pham tao ra la cac axit hiru co’ (acetic, lactic), rwou (ethanol,
methanol), keton (aceton), CO, va H,.



VI SINH VAT TRONG BE KY KHi (BIOGAS

Vi khuan sinh acetat:
- Chuyén hoa axit hivru co, rwou thanh acetat, H2 va CO2
- Nhém VK nay cé hoat tinh cao trong déu kién ham lwong H2 thép, tic 1a san phdm
H2 do chung sinh ra phai duwgc loai bé, khéng tich luy & trong mdi trvdng.
- Do vay chung thwdng séng cong sinh véi cac VSV ¢6 hoat tinh st dung H2 cao

VSV sinh methan (c6 khuan):

- H6 héap ky khi str dung CO2 hodc nhom methyl trong cac hop chat C1 va acetat [am
chat nhan dién tcr.

- Thwong séng cong inh véi VK sinh acetat & nhdm trén, gitp gilr cho ap suéat H2

thap & mrc thich hop cho VK sinh acetat phat trien.

- Trong bé phan huy ky khi 2/3 lwong CH4 dworc tao ra tir acetat, 1/3 con lai dwoc
tao ra tr H2 va CO2.




VSV SINH METHAN (METHANOGENS)

Phan trng sinh methan trén cac co’ chat khac nhau

Phan ng sinh methan

Nang lugng thu dugc
(kJ/ methan)

4H, + CO, » CH, + 2H,0

4 Format —» CH, + 3CO, + 2H,0

4 Isopropanol + CO, —» CH, + 4 Aceton + 2H,O
2 Etanol + CO, —» CH, + 2 Acetat

Metanol + H, - CH, + H,O

4 Metanol - 3CH, + CO, + 2H,0

4 Methylamin + 2H,0 —» 3CH, + CO, + 4NH,*

2 Dimethylamin + 2H,0 —» 3CH, + CO, + 2 NH,*
4 Trimethylamin + 6H,0 - 9 CH, + 3CO, + 4 NH,*
2 Dimethylsulfid + 2H,0 — 3CH, + CO, + H,S
Acetat —»> CH, + CO,

135,6
130,1
36,5
116,3
112,5
104,9
75,0
73,2
74,3
73,8
31,0




VSV SINH METHAN (METHANOGENS)

Cac nhém VSV sinh methan quan trong

1. Nhém sinh methan tir H, (hydrogenotrophic methanogens)

Methanobacterium
Methanobrevibacter
Methanococcus
Methanomicrobium

Methanogenium

2. Nhom sinh methan twr acetat

Methanosarcina
Methanothrix

VSV sinh methan tw phat sang huynh quang nho
Coenzym F,,, (thanh phan clda hé enzym sinh methan)




CAC YEU TO ANH HUONG PEN HOAT BDONG CUA BE KY KHi
Nhiét do:

- Bé ky khi nhiét dd thwdrng: sinh methan dién ra & nhiét do 25 —
40 °C, t6i wu & 30 °C.
- Bé ky khi nhiét & cao: sinh methan dién ra & 50 — 65 °C.

Thei gian lwu:

- Ca hai mirc nhiét do thworng va cao yéu cau thoi gian phan huy
tr 25 — 35 ngay (co thé thap hon tuy thudc ngudn co chat).

- Bé van hanh dwa trén VSV sinh trwdng bam dinh c6 thdi gian
phan huy ngan hon bé van hanh dwa trén VSV sinh trwéng tw do.



YEU TO ANH HUONG DEN CAC CUA BE KY HOAT BDONG KHi

Thanh phan hoa hoc ctia co chat nap ban dau:
- Sw ¢c6 mat cua cac hop chat lignin, n-paraffin sé doi hoi thdi gian
phan huy dai hon.

- C4c yeu to hod hoc cla co chat C, N, P, S phai duoc can bang
(ty 1€ C/N toi wu cho qua trinh sinh methan la 25 — 30 /1).

- M6t s cac yeu to vi lweng nhw sat, coban, molybden, nikel phai
duo’c dap rng (cac hguyén td nay co mat trong thanh phan enzym
cua qua trinh sinh tong hop methan).

Sw sinh triwo'ng cua VK khtr sulfat:

- VK khur sulfat co thé canh tranh véi sinh methan khi nong doé
acetat trong bé thap va ty |é TOC/SO4 > 1,3 (acetat, H2 va CO2 I3
ngl#or; dinh dwéng chung cho ca VSV sinh methan va VK kher
sulfat



CAC YEU TO ANH HUONG PEN HOAT BDONG CUA BE KY KHi

Cac doc to trec ché hoat déng ctia VSV sinh methan:

- NH; (phu thudc pH): trc ché & néng d6 > 1000 mg/L.

- Cac hop chéat cacbon bi clo hoa: trc ché & ndng d6 1 mg/L.

- Céac hop chat thom (benzen, toluen, phenol, PCP): trc ché & ndng dd ppm.

- Formaldehyd: trc ché & ndng dd 100 mg/L.

- Kim loai nang trc ché theo mirc dd khac nhau: Ni > Cu > Cd > Cr > Pb.

- Sulfid H,S : trc ché & ndng d6 150 —
200 mgl/L.

- Tannin trc ché bang béat hoat enzym

- M6t sb yéu td khac nhw d6 mén cao, ndng do axit beo mach dai cao ciing c6 tac dung e ché.

Hé théng bé déi giup han ché mét sé yéu té anh hwéng:

- Cach ly VK sinh axit va VSV sinh methan

- Tang do6 6n dinh va kha nang chéng chju ctia VSV sinh methan dbi véi cac doc td, dac biét 1a
NH, va H,S.

DPoi véi nwée thai cong nghiép:
- M6t sb cdng nghé xtr ly ky khi khac dwoc ap dung: cong nghé I&p bun xdp, mang loc ky khi,
khdi loc dich thé.



XU LY KY KHi AP DUNG CHO NUO'C THAI CONG NHIEP

Cdng nghé tao I&p bun xop ky khi

Khi ra

Dich tran

Tach khi

Nguén thai

Lép bun x6p bao géom céac hat lo Irng (1 —5 mm) mang VSV thudc cac nhém khac nhau:
- L&p ngoai: VK Ién men va sinh H,
- Lop gitra: VK sinh acetat (Acetogens)
- Trung tam: VSV sinh methan (Methanothrix, Methanobacterium, Methanosarcina)



XU LY KY KHi AP DUNG CHO NUY'OC THAI CONG NHIEP

Hé thong mang loc ky khi

Dich tran

Lép loc x-
Hoi lwu

Tach dong

Nguon thai

‘1—> Céng thoat

Mang loc ky khi bao gom:
- Gia thé (da, xi, nhwa) v&i khoang 50% thé tich tréng.
- VSV ky khi phat trién bam dinh trén gia thé va tao cac hat lo Iting bi gitr lai bén trong I&p mang.



XU LY KY KHi AP DUNG CHO NU’O'C THAI CONG NHIEP

Hé thong loc dich thé

Dich tran

Khéi loc
bang cat

Ho6i lwu

Nguén thai

Nguyén ly van hanh caa khéi loc cat:

- Cat hat (< 1 mm) tao bé mat cho VSV hinh thanh mang sinh hoc.

- Ngubn thai duwoc dwa vao véi van tde Ion dé cat khéng bi lang.

- Dich thai dwgc quay vong dé chay qua khdi loc.

- Ap dung v&i nwéc thai cé COD < 600 mg/L, thdi gian lwu ngan, tiét kiém dién tich.



Thank you very much



