Nghién ctru khoa hoc cong nghé

Nghién ciru danh gia dnh hwéng cia thoi gian luu nuéce dén hiéu qua
_xir ly chat thai sinh hoat bang cong ngh¢ dong phan huy
ket hgp loc mang ky khi qua cac kiéu bé phan trng khac nhau

Bui Hong Ha'", Nguy2n Thanh Tri*, Nguyén Thi Xuin Hong',
Nguyén Phude Dan®, Nguyén Huynh Duc Nha®

'Vién Nhiét doi Moi truong/Vién KH-CN quan sy;
’Trung tAm chau A nghién ctru vé nuéc — CARE Rescif/Dai hoc Bach khoa — PHQG TP. HCM;
3Ph(‘)ng kham da khoa — Truong Pai hoc Y khoa Pham Ngoc Thach TP.HCM.
“Email: buihonghavittep@yahoo.com ) )
Nhan bai: 31/10/2022; Hoan thién: 18/11/2022; Chap nhdn dang: 14/12/2022; Xuat ban: 20/12/2022.
DOI: https://doi.org/10.54939/1859-1043.j.mst.VITTEP.2022.159-166

TOM TAT

Nghién ciru nay danh gid kha ndng danh hieong cia thoi gian lwu nwée dén hiéu qua xit Iy chdt
thai sinh hoat bang céng nghé dong phdn hity két hop loc mang ky khi qua cdc kiéu bé phan irmg
khdc nhau: kiéu bé xdo trén hoan toan (CSTR-AnMBR) va kiéu bé dong chay ngwoc qua dém
bun (UASB-4nMBR). Trong diéu kién van hanh 2 mé hinh véi gia tri pH trung binh tir 6,8 — 7,4,
nhiét @6 nam trong khodng danh cho vi sinh vat wa nhiét, ti ¢ pha tron nuwoc thai sinh hoat va
chdt thai ran hitu co la 5 g/L. Thay déi théng sé thoi gian heu nwée gom: 72 gio, 48 gio, 36 gio
va 24 gio, twong g voi cdc tdi trong hitu co: 0,67 kgCOD/m®.ngay, 1,00 kgCOD/m?.ngay, 1,33
kgCOD/m?.ngay va 2,00 kgCOD/m? ngay. Két qua cho thdy kha nang xit Iy COD tai cdc HRT doi
voi mo hinh UASB-AnMBR co hiéu sudt cao hon 0,4% — 5,4%. Ngoai ra, ti I¢ sinh khi sinh hoc
tai cac HRT déi v6i mé hinh UASB-AnMBR cao hon mé hinh CSTR-AnMBR tir 0,02 - 0,03
Lb|ogas/gC0wa Iy Ti [¢ sinh khi métan twong ung trong khoang 0,01 — 0,02 Lb|ogas/gCOwa . Gia tri
dp suat chuyén mang ghi nhdn trong thi nghiém cho thay chu ky hoat déng ciia mang loc doi voi
bé UASB dai hon 3,5 lan so véi bé CSTR.

Twr khoa: Mang loc sinh hoc ky khi (AnMBR); D(:Sng phan hiy ky khi; Bé ky khi x40 tron hoan toan (CSTR); Bé dong
chay nguoc qua 16p dém bun (UASB); Chat thai ran hitu co; Nudc thai sinh hoat; San lwgng khi sinh hoc.

1. MO DAU

Trong nhitng ndm gan ddy, cac cong nghé xur Iy nuéc thai méi déu tap trung vao thu hoéi nang
lwong va tai s dung ngudn nude. Mang loc sinh hoc ky khi (AnMBR) duoc coi 1a mot su lua
chon hap dan trong viéc xir Iy nudc thai vi lgi thé vuot troi so voi phuong phap xir Iy ky khi
thong thuong va mang loc sinh hoc hiéu khi [1]. Phan 16n cac thi nghiém dong phan hity sir dung
mo hinh dang xao tron hoan toan (CSTR). Zeeman G, Kujawa K va cong sy nghién ciru quy mo
thi diém voi ngudn nude da tach gdm: nudc thai den va nude thai xam. Nude thai den va nudc
thai xam déu duoc xur 1y ky khi dé thu hdi khi CHy. Chat thai nha bép dugc thém vao dé xir 1y
nudc thai den, 1am ting gip doi luong khi sinh hoc [2], Luostarinen va cong sy xir 1y ky khi hon
hop nue den va chat thai nha bép tai nhiét do thap trong khoang 10 - 20 °C [3], nghién ciru déng
phan hity nudce thai den va chét thai thuc pham ¢ nhiét do 35 + 2 °C ctia Jun va cong su [4],...
hinh dang xao tron hoan toan c6 kha nang lam tang kha nang tiép xuc cua vi sinh vat va chit thal
tir 46 1am tang hidu qua phan huy ciia mo hinh. Nhugc diém ctia mé hinh nay 1a chét lugng nudc
dau ra khong cao, lwong bun mat di ¢ dau ra ciing cao (Iam giam ndng do bun trong bé phan
mg). Bén canh d6, con mot sd nghién ctru déng phan huy st dung dang bé UASB nhu thi
nghiém cua Gao va cong sy da nghién ctru ddng phan hity chat thai thue phim (FW) va nudc den
(BW) dé ting cuong san xuit mé tan bang cach sir dung bé phan ung phu bun ky khi (UASB) ¢
35 °C [5]. Dang bé UASB dem lai hiéu qua cao hon vé chit lugng nuéc dau ra, bun bj giir lai do
tac dung cua trong luc trong bé. Bai bao nay nghién ctru sy khac biét, cac wu diém cia 2 md hinh
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CSTR va UASB két hop AnMBR trong qué trinh xir Iy COD, thu hdi ning lugng sinh hoc va
van hanh mang loc trong moi truong ky khi.
2. THUC NGHIEM
2.1. Vit liéu nghién ciru
2.1.1. Nudc thai sinh hoat va chdt thai rin hitu co

Nuc‘&c thai sinh hoat 1éy tir dong ra cua ‘pé tu hoai cﬁq Trung dog‘m 294, quan Tan Binh, thanh
ph6 HO Chi Minh. Nudc thai c6 thanh phan va tinh chat dugc thé hién ¢ bang 1. Gia tri trong
bang 1 la gia tri trung binh cua nhiéu dot 1ay mau & cac thoi diém khac nhau.

Chit thai ran hitu co dwoc thu gom tai nha bép cia Trung doan 294, quan Tén Binh, thanh
pho Ho Chi Minh. Mau dugc loai bé thanh phan vo co, dugc xay nhuyen bang may xay va dugc
bao quan trong cac hop, moi hop 150 g dugc bao quan ¢ tu lanh. Chat thai ran hiru co dau vao c6
giatri @6 am la 86 + 2%.

Nudc thai sinh hoat va chat thai ran hitu co duoc pha tron véi nhau theo ti 1€ 5 g réc thai trén
1 L nudc thai. Hon hop nudc thai dau ra dugc phén tich va cé thanh phan tinh chat duwoc néu
trong bang 1.

Bing 1. Tinh chat mede thai sinh hoat va hon hop nwée thai sau pha trén.

yn Nudc thai sinh hoat Hon hop sau pha tron
STT - Chitidu gy o Gié tri (n = 10) Pon vi Gié tri (n = 8)
1 pH - 73+03 - 73+0,3
2 COD mg/L 185+ 37 mg/L 1996 + 57
3 N mg/L 84 + 12 mg/L 90 + 5
4 TP mg/L 9+1 mg/L 13+2
5 TSS mg/L 71+14 mg/L 552 + 39

Bun vi sinh nudi céyﬂban‘ dau la bun ky khi duoc lay tir’bé sinh hoc ky khi tai h¢ thong xur 1y
nudc thai tai Cong ty C6 phan Thyc pham Thién Huong S6 1 Lé Pt Tho, Khu pho 02, phuong
Tan Thoi Hiép, quén 12, thanh phé HO6 Chi Minh. Bun sau khi lay vé duge dua vao mé hinh thi
nghiém qua bom dau vao, van hanh & ché d¢ nudi ciy két hop bd sung men vi sinh ky khi. Nude
thai dugc dua vao theo tiing mé dén khi m6 hinh thi nghiém sinh khi sinh hoc véi luu lugng 6 on
dinh.

2.1.2. M6 hinh thi nghiém

_ Thi nghiém dugc thue hién bang 2 mo hinh: M6 hinh dong phan hay khuf}y tron hoan toan —
két hop mang ky khi quy mé PTN (CSTR-AnMBR quy m6 PTN) voi tong thé tich hiru ich 1a 30
lit va m6 hinh dong phan huy dong chay nguoc qua dém bun — két hop mang ky khi quy mé PTN
(UASB-ANMBR quy md PTN) v6i tong thé tich hitu ich la 15 lit. Mang loc dugc str dung cho 2
md hinh la cung vat li¢u, c6 cac thong sO nhu sau: thong luong mang 0,3 — 0,5 m*/m?.ngay; &p
suat loc toi da 490 mBar; ti 1€ thoi gian loc : thoi gian ria 1a 30 phut : 30 pht.
2.2. Phuong phap nghién ciu
2.2.1. Phuong phap nghién ciru thyc nghiém
a. M6 hinh CSTR-AnMBR quy m6 PTN

Hon hop nuée thai duge dua vao thung chira nude thai dau vao ciia m6 hinh. Tai thing chua,
nqéc thai duoc dao lién tuc nho rp@—to ’khuéy deé tranh hién tuong lang cén, héq hop gTuQC tron
déu trude khi bom vao déNu vao bé khuay tron k}( khi x40 tron hoan toan. Tai bé khuay tron ky
khi X40 tron hoe}n toan, hon hop tu chay sang bé mang UF. Tai day qua trinh phan huy ky khi
dugc ti€p tuc dién ra va dong tham duge hat ra khoi bé bang mang loc UF bang bom dinh luong
thong qua tin hi€u diéu khién ctia phao muc nudc. Qua trinh hut cia mang dugc kiém soat qua
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ddng hd do ap suit chuyén mang. D& dam bao ndng do bun tai 2 bé trong duong nhau, mdt bom
tuan hoan hoat dong lién tuc dé tudn hoan bun tir bé ky khi chira mang UF quay vé bé khudy tron
ky khi (luu lwong bun tudn hoan bang 100% so véi luu lwong dong vao). Khi sinh hoc sinh ra tir
bé ky khi chira mang UF s& duoc ndi tuan hoan bang may thoi khi chan khong théi vao soi mang
UF lam sach cac chat bam trén than sgi mang UF. Khi sinh hoc sinh ra tir 2 bé dugc dan qua thiét
bi do luu lugng khi tu dong va binh Mariotte.
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Hinh 1. So' d6 mé hinh CSTR-ANMBR quy md PTN.
b. M6 hinh UASB-AnMBR quy moé PTN
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Hinh 2. So @6 mé hinh UASB-AnMBR quy md PTN.
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Hon hgp nuée thai cho thi nghiém nay duoc chuén bi twong tw nhu thi nghiém trén. Tir thung
chtra, hon hop duge bom vao day bé UASB. Tai day, qua trinh phén huy ky khi cac hop chat hiu
co thanh khi sinh hoc va sinh khdi xay ra. Sau do, hon hop tu chay sang bé mang UF. Tai bé
mang UF, qué trinh phan huy ky khi dugc tiép tuc dién ra va dong thim qua mang loc UF dugc
hut ra khoi bé bang bom dinh luong thong qua tin hiéu dleq khién ctia phao myc nudce. Qua trinh
hat cua mang dugc kiém soat qua dong ho do ap suat chuyén mang. D€ dam bao nong do bun tai
2 bé tuong duong nha}l, rp@t bom tuan hoan hoat QOng lién tuc d@ tuan hoan bun ‘tfr bé ky khi
chira mang UF quay vé bé ky khi (luu luong bin tuan hoan vira nham duy tri cdn bang bun gitia
2 bé vira phai dam bdo van toc dang nudc cua bé UASB). Khi sinh hoc sinh ra tir 2 bé dugc dan
qua thiét bi do luu luong khi ty dong va binh Mariotte.

2.2.2. Théng s6 vin hanh

Thong s6 van hanh mé hinh phong thi nghiém duoc thé hién trong bang 2.

Bing 2. Théng sé van hanh hé thong AnMBR.

Thong s6 Ki hiéu DPon vi Gia tri
Thoi gian luu nudc HRT gio 72 | 48 | 36 | 24
Tai trong hiru co OLR | kgCOD/m’.ngay | 0,67 | 1,00 | 1,33 | 2,00
Nhiét d6 moi truong t °C 29,8-32,4
pH pH - 6,8-7,8
Thaoi gian luu buin SRT ngay 90

2.2.3. Cdc théng sé phan tich

Céc thong sb duoc dphan tich bao gdbm: pH va nhiét d6 dwoc do béng thiét bi do online, COD
(SMEWW 5220C 22" — 2012), ban mang (xac dinh bang dong hd do ap suit co hoc), khi sinh
hoc va khi metan duoc xac dinh bang cach do thé tich nudc bi chiém trong binh Mariotte.

3. KET QUA VA THAO LUAN

3.1. Sw bién thién pH

Su bién thién pH dau vao va pH dau ra trong qua trinh thi nghiém 6n dinh ¢ cac thoi gian luu
nudc khac nhau: 72 gio, 48 gio, 36 gio, 24 gio, dugc the hién trong hinh 3.

8.0

HRT 72 gio HRT 48 gio HRT 36 gio HRT 24 gio
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6.4 —-9—1pHv-UASB-AnMBH —-4—-pHr-UASB-AnMBR

15 91317212529 3 711151923271 5 9 1317212529 3 7 1115192327
Ngay thi nghiém
Hinh 3. Bién thién pH tai cic HRT khdc nhau.
Gia tri pH dau vao ctia md hinh CSTR-ApMBR cao nhét 1a 7,8 va thép nhét 1a 6,8’, co gia tri
trung binh 12 7,3 + 0,3 (n = 60), gia tri pH dau ra cia md hinh CSTR-AnMBR cao nhat la 7,8 va
thap nhat la 6,7, ¢6 gia tri trung binh 13 7,2 + 0,3 (n = 60). P6i véi mé hinh UASB-AnNMBR, gié
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tri pH dau vao cao nhat 1a 7,4 va thép nhét 13 6,9, c6 gia tri trung binh 14 7,2 £ 0,2 (n = 60), gia tri
pH dau ra cao nhat 1a 7,3 va thap nhét 1a 7,0, c6 gia tri trung binh 14 7,2 + 0,1 (n = 60). Tat ca cac
két qua do gia tri pH dau vao déu co gia tri nam trong khoang 6,8 — 7,8, day la khoang pH t6i wu
cho qua trinh ky khi [6]. Gia tri pH dau ra khong chénh léch nhiéu so v6i dau vao, diéu nay cho
thdy hé vi sinh vat ky khi trong cic bé phan tng dién ra can bang giita qua trinh 1én men (lam
giam pH) va qua trinh mé tan héa (l1am tang pH).
3.2. Sw bién thién nhiét do

Sy bién thién nhiét do bén trong bé phan tmg duoc ghi nhan dé theo ddi. Cac két qua do dugc
thé hién trong hinh 4.
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Ngay thi nghi¢m
Hinh 4. Bién thién nhiét do tai cdc HRT khéc nhau.

'CéC gia tri nhiét do bén trong bé phan tmg ctia mo hinh CSTR-AnMBR cao nhét 1a 34,2 va
thap nhat 1a 31,6, c6 gia tri trung pinh la 33,0 £+ 0,7 °C (n = 60). Df)i V(')"i mo hinh UASB-
AnMBR, gia trj nhi¢t d6 bén trong bé phan tmg cao nhat 1a 33,0 °C va thap nhat 1a 30,2 °C, c6 gia
tri trung binh la 31,5 + 0,8 °C (n = 60). Tat ca cac két qua do nhiét d§ trong bé phan tmg déu co
gia tri nam trong khoang 30 - 35 °C, day la khoang nhiét do t0i uu cua nhém vi sinh vat wa am
(Mesophilic) trong qua trinh ky khi [7].

3.3. S bién thién COD, d4nh gia hiéu qua xir Iy COD
Céc hé théng ddng phan hay duge van hanh ¢ cac thoi gian luu nu6e khac nhau: 72 gio, 48
gio, 36 gio va 24 gio. Su thay d6i COD trong céc thi nghiém dugc thé hién trong hinh 5.

HRT 72 gio HRT 48 gio HRT 36 gio HRT 24 gio

COD (mg/L)

1591317212529 3 71115192327 1 5 9 1317212529 3 7 1115192327

Ngay thi nghiém
—6— CODv-CSTR-AnMBR —8— CODr-CSTR-AnMBR
—-©—- CODv-UASB-AnMBR —-A—-CODr-UASB-AnMBR

Hinh 5. Hiéu qua xir Iy COD tai cac HRT khdc nhau.
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Nudc thai sinh hoat dugc pha trdn véi rac thai hitu co theo ti 1€ pha tron 5 g trén 1 lit nudc
thai, nong d6 COD cua nudc thai ting 1én rit 16n so v6i nude thai sinh hoat dau vao. Hon hop
nudc thai sau khi pha trdn c¢6 gia tri COD trung binh dat 2018 + 82 mg/L (n = 120). Cac gia tri
trung binh ctia thong s6 COD dau vao va COD dau ra duoc thé hién trong hinh 6.
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Hinh 6. Nong d¢ COD ddu vao va COD dau ra trung binh.

Bé AnMBR duogc van hanh véi viée ting dan tai trong hitu co thong qua viéc giam thoi gian
lru nude. Nong dd COD dau vao, COD dau ra ciia mé hinh nghién ctru tai cac thoi gian lwu nudce
khac nhau: 72 gio, 48 gio, 36 gio va 24 gio. Biéu do hinh 6 cho thay ndng do COD dau ra ctia
mo hinh UASB-AnMBR lu6én nhé hon mé hinh CSTR-AnMBR. Hiéu qua xt Iy COD dugc tinh
toan va thé hién trong hinh 7. Hiéu qua xir Iy COD cia md hinh UASB-AnMBR cao hon md
hinh CSTR-AnMBR tir 0,4% dén 5,4%, diéu nay dung véi ndng d6 COD dau ra ctia 2 mo hinh
dugc thé hién trong hinh 5. Ngoai ra, tai thoi gian luu nude 72 gid va 48 gio, hiéu qua xir 1y
COD dat trén 90%; tai thoi gian luu nudce 36 gid va 24 gid, hiéu qua xu ly COD dat trén 80%.
Két qua nay ciing pht hop véi nghién ctru ciia Wadera va cong su (tai thoi gian luu nuée 3 ngay,
dat hiéu qua xur 1y 85% trong bé AnMBR va 95% trong bé CSTR) [8].
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Hinh 7. Hiéu qua xir Iy COD cua 2 mé hinh tai cdc thoi gian luu nuwde khdac nhau.

3.4. Thu hdi niing lwong

Luu luong khi sinh hoc sinh ra twong tng véi cac thoi gian luu nuéc khac nhau ctia 2 mé
hinh thi nghiém duogc thé hién trong hinh 8. Nong d6 COD dau vao (twong tng véi tai trong hiru
co) cia md hinh anh huong truc tiép dén Iuu lugng khi sinh hoc sinh ra trong qua trinh phan hity
ky khi. Theo thoi gian luu nudc cang giam, tai trong hiru co cang tang, dan dén luu luong khi
sinh hoc sinh ra tang 1&€n. Bén canh d9, ti 1¢ khi sinh hoc trén khéi lugng COD xur 1y cho théy kha
ning thu hoi ning lugng tir ngudn chat hitu co trong dong thai. Theo hinh 8, ti 1& khi sinh hoc
trén khéi lugng COD xir Iy cia mé hinh UASB-AnMBR cao hon mé hinh CSTR-AnMBR vé khi
sinh hoc: tir 0,02 - 0,03 Ly sinh hoc/gCODxu iy va khi mé tan: tir 0,01 — 0,02 Ly sinn hoc/gCODxu 1§
Diéu niy con cho thiy kha ning thu hdi ning luong tir mo hinh UASB-AnMBR t6t hon so voi
mo hinh CSTR-AnMBR.

Céc gia tri trén cling twong ddng véi nghién ciru cia M. Minale va cong sy dat san luong khi
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mé tan tbi da 1a 110 mLCH,/gCODxir ly, twong duwong véi 0,11 L CH4/gCODxu ly [9]; nghién
ctu ctia Cheerawit R va cong sy dat san lugng khi mé tan toi da la 61.72 mLCH4/gCODy; yy
tuong duong vai 0,062 LCH4/gCODy, 1y [10].
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w

Ti 16 khi sinh hoc trén khéi lugng COD
xu ly (L/g)

Thoi gian lvu neée

BCSTR DUASB
Hinh 8. Ti [é khi sinh hoc trén khoi lwong COD xir Iy ciia 2 mé hinh
theo cdc thoi gian luu nuwdc khac nhau.
3.5. So sanh chu ky hoat dong ciia mang lgc
Mqémg loc UF duogc st dungNCho 2 mo hinh CqSTR—AnMBR va UASB-AnMBR, gia tri ap suét
chuyén mang dugc ghi nhan moi gio va dugc thé hién trong hinh 9.

60y CSTR UASB

Ap suét loc mang
(mBar

\
P P
\

[}

Thoi gian (ngay)

Hinh 9. So sanh chu ky hoat dong mang loc vng voi 2 mé hinh CSTR-AnNMBR va UASB-AnMBR.

D6i véi mé hinh CSTR-AnMBR, mdi chu ky hoat dong co do dai trung binh 2,8 + 0,2 ngay

(n = 6). Thoi diém két thic chu ky dugc xac dinh tai thoi diém ap suit chuyén mang dat gia tri

16n nhat (490 mBar). Dbi v6i mdé hinh UASB-AnMBR, mdi chu ky hoat dong c¢6 d6 dai trung

binh 14 9,8 + 0,3 ngay (n = 3). Thoi diém két thuc chu ky duoc xac dinh tai thoi diém ap suat

chuyén mang dat gia trji 16n nhat (490 mBar). Tir cac s6 liéu trén, ta thdy dugc chu ky hoat dong

ctia mang loc UF d6i v6i md hinh UASB-AnMBR dai hon 3,5 1an so v6i chu ky hoat dong ddi
v61 mo hinh CSTR-AnMBR.

4. KET LUAN

Qua cac két qua thé hién trong nghién ctru nay, voi cung thoi gian luu nude (cung tai trong
hitu co), hidu qua xtr Iy COD, kha ning thu hdi ning lwong va chu ky hoat dong cua mang loc
d6i v6i mo hinh UASB-AnMBR déu t6t hon so véi mé hinh CSTR-AnMBR. Hiéu qua xir Iy
COD cua 2 mo hinh tai 4 thoi gian luvu nudce khac nhau déu dat trén 80%, trong do, tai thoi gian
lwu nude 72 gid va 48 gio dat trén 90%. Kha niang thu hdi khi sinh hoc néi chung, mo hinh
UASB-AnMBR cao hon m6 hinh CSTR-AnMBR tir 0,02 — 0,03 Lini sinh hoe/9CODyq 1y, kha ndng
thu hoi khi mé tan noi rleng twong tng tir 0,01 — 0,02 Ly sinn hoc/gCODxu Iy Ngoai ra, chu ky hoat
dong ctia mang loc ddi voi mé hinh UASB-AnMBR dai hon 3,5 1an so véi chu ky hoat dong ctia
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mang loc d6i véi mo hinh CSTR-AnMRB. Nghién ctru ndy da cho thidy mot s6 wu diém cta dang
bé UASB so voi dang bé CSTR khi str dung ket hop cong nghé loc mang ky khi AnMBR.
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ABSTRACT

Assessment of the effect of hydraulic retention time on the efficiency of waste treatment
by co-digestion combined anaerobic membrane bioreactor through different reactor types

This study evaluates the influence of hydraulic retention time on the efficiency of
domestic waste treatment by co-digestion technology combined with anaerobic membrane
bioreactor through different types of reactors: continuous stirred tank reactor (CSTR-
AnMBR) and upflow anaerobic sludge blanket (UASB-AnMBR). In the operating conditions
of 2 models with average pH values from 6.8 to 7.4, the temperature is in the Mesophilic
range, and the mixing ratio of domestic wastewater and organic solid waste is 5g/L.
Change the water retention time parameters including 72 hours, 48 hours, 36 hours, and
24 hours, corresponding to organic loads: 0.67 kgCOD/m®.day, 1.00 kgCOD/m?.day, 1.33
kgCOD/m?.day and 2.00 kgCOD/m®.day. The results show that the COD treatment capacity
at HRTs for the UASB-AnMBR model has a higher efficiency of 0.4% - 5.4%. In addition,
the biogas production rate at the HRTs for the UASB-AnMBR model was higher than that
of the CSTR-AnMBR model from 0.02 t0 0.03 Lpiogas/9CODyemoval: The corresponding
methane generation rate is in the range of 0.01 - 0.02 Lyiogas/@CODremovar. The membrane
transfer pressure value recorded in the experiment shows that the operating cycle of the
membrane for the UASB tank is longer than 3.5 times than CSTR tank.

Keywords: Anaerobic membrane bioreactor (AnMBR); Anaerobic co-digestion; Organic solid waste; Domestic
wastewater; Biogas production.
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