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Tém tit

Diéu kién pH 14 yéu t6 co ban anh hudng t6i qué trinh phan hity ky khi, nhung chua dwoc nghién ctru nhiéu
trong cac hé théng phan hiy ky khi hai pha v6i co chit 1a chit thai sinh hoat. Do d6, muc tiéu nghién ctru ndy
nham khao sat anh huéng cua diéu kién pH dén hé thong hai pha phan huty chét thai rén sinh hoat hitu co. Hé
thong gdm mot bé thuy phan va mot bé mé-tan. Chat thai rén hiru co thu thap tir ngudn chat thai rén sinh hoat
dugc thiy phan trong bé thity phan ¢ cac diéu kién pH khac nhau trong khoang 4,5 dén 6,0. Sau d6, thanh phan
dich thuy phéan dugc tach khoi chat nén va bom vao bé mé-tan. Cac bé phan tmg dugc duy tri ¢ nhiét ¢ am
(36-37°C). Két qua thu nhan & bé thity phan cho thiy pH trong khoang 4,5 — 6,5 khong anh huéng nhidu dén
qué trinh thiy phan. Chi 72-74% co cht chuyén hoa thanh céc thanh phan trong dich thity phan véi 62-63%
co chit ¢ dang hoa tan. Nguoc lai, pH 14 yéu t6 anh hudng rd rang dén qué trinh san sinh khi sinh hoc & bé
mé-tan. O diéu kién co chét c¢6 pH 6,5, sén luong va chét luong khi 6n dinh 1an luot 13 485 m3/kg—VS véi 71,6%
CHy. Cac gia tri nay lan luot cao hon 8% va 8,5% so véi cac két qua thu nhan dugc & diéu kién co chét pH4,5.
Nguyén nhan 1a do diéu kién pH thap lam trc ché hoat dong cua vi sinh.

Tir khod: chit thai rin hitu co; mé-tan; phan hiy ky khi; phan pha; thay phan.

EFFECTS OF PH CONDITIONS ON TWO-STAGE ANAEROBIC DIGESTION OF BIODEGRADABLE
ORGANIC SOLID WASTE

Abstract

The pH condition is the fundamental factor affecting the anaerobic digestion, but has not been studied much in
two-stage anaerobic digestion of municipal solid waste. Therefore, the objective of this study is to investigate
the effect of the pH on the two-stage anaerobic digestion system to deal with organic municipal solid waste.
The system contained one hydrolysis tank and one methane reactor. The organic solid waste from source of
municipal solid waste was hydrolyzed in the hydrolysis tank at different pH conditions in the range of 4.5-6.5.
The liquid hydrolysate component was then separated from the substrate and pumped into the methane reactor.
The reactors were maintained at a temperature of 36-37°C. The results obtained in the hydrolysis tank showed
that the pH in the range 4.5 — 6.5 did not significantly affect the hydrolysis process. Only 72-74% of the substrate
is converted to components in the liquid phase with 62-63% in the soluble form. In contrast, pH affected clearly
on biogas quality and quantity in the methane reactor. For substrate condition with pH 6.5, the yield and gas
quality were stable at 485 m®/kg-VS with 71.6% CHy, respectively. These values were 8% and 8.5% higher
than those obtained at pH 4.5. The reason is due to low pH conditions inhibit microbial activity.
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1. Gioi thiéu

Qua trinh phan huy ky khi (PHKK) ngay cang trd thanh mét xich quan trong trong cac hé thong
quan 1y chit thai bén viing, ddc biét 1a quan 1y chét thai rn sinh hoat [1]. Riéng chét thai rin sinh
hoat (CTRSH) hién dang phat sinh hon mét ti tin mdi nam trén toan thé gii va khong ngimg ting 1én
hang nam [2]. Thanh phan chu yéu (50-60%) cia CTRSH la chat hiru co c¢6 kha nang phan hay sinh
hoc (CTRHC) véi dic tinh c6 d6 4m cao [1, 2, 3]. Theo thdng ké & Viét Nam, thanh phdn CTRHC
cling chiém ti trong cao trong khoang 46-72% voi d6 am trong khoang 65-95% [4]. Viéc chon lap
thanh phén chat thai nay dang dan phai han ché do cac yéu t6 gy 6 nhidm méi truong nudc mit,
nude ngam va lam phat sinh khi nha kinh [1]. Ap dung cong nghe oxy héa nhiét do cao (d6t) hoic sir
dung qua trinh phan huy hiéu khi (composting) se tiéu t6n nhiéu ning luong [5]. Bén canh do6, dé dam
bao khong phat sinh 6 nhiém moi trudng thir cip ¢ cac dang cong nghé nay, yéu cau phai co thém
hé thdéng xtr 1y khi thai hodc xur Iy mui. Trong khi d6, thong qua qué trinh PHKK, thanh phan hitu co
dugc chuyén hoa thanh ning luong tai tao dudi dang bio-hythane (biogas) [1]. Vi vay, viéc Gmg dung
qua trinh PHKK trong xtr Iy CTRHC ngay cang duoc chu trong nghién ctru.

Qua trinh PHKK 1a chudi cac budc phan tmg sinh hoa tuan tuy bao gdm thity phan, 1én men axit,
axetat hoa, va sinh mé-tan [1]. Cac san pham cua budc chuyén hoa trude 1a co chit dau vao cho bude
chuyén hoéa tiép theo. Do d6, ca qua trinh s& hoat dong tot khi c6 sy can bang giita cac budc chuyén
hoa nay [5, 6, 7]. Hién nay, dang cong nghé phan huy ky khi dang dugc tng dung phd bién rong réi
nhét 1a cong ngh¢ PHKK don tang (Single-stage anaerobic digestion - SAD). O ddy, toan bg cac budc
phan tng sinh hoa dugc thyc hién trong cting mot bé phan tng [1, 6]. Pac diém cua loai hinh céng
nghé nay la thiét bi c6 cu tao don gian [6]. Tuy nhién, cac budc phan Gng dugc thuc hién boi cac
nhém vi sinh ¢6 cac diéu kién sinh tuéng khac nhau. Nhom 1én men axit 1a cac vi khuan tiy tién c6
thé hoat dong trong diéu kién c6 mit cuia Oxy va méi truong pH thip. Trong khi d6, vi khuan axetat
va sinh mé-tan lai 1a cac vi sinh ky khi nghiém ngét (méi truong khong cd Oxy), chi sinh truong véi
diéu kién pH >6,2 (t6i wu ¢ khoang pH 7,0-7,5) [7]. Vi vdy, su dao dong vé tai luong hay tinh chat
ctia co chat nén s& lam mat cAn bang hoat dong giita cic nhom vi sinh, két qua 1a hé thong khong thé
chuyén hoa co chit [1]. Do d6, ngudi ta dua ra ¥ tuong phan tach qua trinh thiy phan/ 1én men axit
va 1én men axetat/ sinh mé-tan dién ra & hai bé phan (g khac nhau (two-stage anaerobic digestion —
TAD). Theo d6, cong nghé TAD duogc cho la 6n dinh hon, cung cép nhiéu ché d6 van hanh hon, va
hiéu suét chuyén hoa nang luong cao hon [1, 7]. Begum va cs. [8] ching minh rang TAD hiéu qua
hon 21% trong viéc loai bd COD (nhu cau oxy hoéa hoa hoc) so vi SAD dbi véi co chit nudc i rac.
Pham Van va cs. [9] b4o cao ring SAD chi chuyén héa thanh cong 17,8-22,3% lugng carbon ban dau
thanh khi CHy, trong khi d6, TAD da chuyén hoa dugc 41,7% lugng carbon trong co cht thanh CH,4
khi thyc hién thi nghiém véi chét thai nong nghiép. Ganesh va cs. [10] cho thy rang TAD cho phép
chuyén hoa co chat tét hon SAD khi phan hity chat thai rau ct qua. Van va cs. [1] danh gia cac nghién
ctru gan ddy vé PHKK chat hitu co, di chi ra rang phan 16n cic nghién ctru thuc nghiém déu cho két
qua TAD cho hiéu suit sinh hoc cao hon SAD trong viéc xir Iy chat thai ran hitu co. Diéu kién pH
tac dong truc tiép dén hoat dong cua cac h¢ vi sinh, nén n6 duoc coi 1a thong s6 co ban quyét dinh sy
thanh cong trong van hanh cua cac hé thong PHKK [6, 11]. Do d6, anh huéng ciia pH dén hé thng
TAD d3 nhan dugc nhiéu quan tdm nghién ctru v6i nhidu co chat khac nhau nhu: chat thai nha bép
[12], c cai duong [13], chit thai thuc vat [14] va nude ri réc [8]. Tuy nhién, nhitg nghién ciru tuong
tu voi nguén co chit 1a CTRHC van con han ché thong tin. Hon nira, CTRHC thuong dugc bao céo
c6 d6 pH thép (3,9-6,2), do @6 viéc diéu chinh pH trong hé théng TAD la cin thiét [3].

Viéc tmg dung PHKK dé xir Iy CTRHC ddng thoi thu hdi nang luong & Viét nam gan day ciing
nhan duoc nhiéu quan tim khi ma coéng nghé composting chua thuc sy mang lai két qua nhu mong
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doi [4]. Tuy nhién, cac nghién ctru chu yéu tap trung vao qua trinh SAD v&i ché do van hanh theo mé,
cac nghién ctru vé hé théng PHKK phan pha con rat han ché & Viét Nam [6].

Do d6, nghién ciru nay nham bu6c dau danh gia anh huéng ciia pH dén hé théng TAD sir dung co
chat 1a thanh phan hitu co c6 kha nang phan hiy sinh hoc cia CTRSH. Trong d6, hiéu suét cua qua
trinh dugc danh gia thong qua san luong khi biogas thu dwoc va sy loai bo chét hitu co tinh theo COD.
2. Phwong phap nghién ciru
2.1. Phwong phap phdn tich hoéa ly

Thanh phan tong chat ran (TS) va chét ran dé bay hoi (VS) ctia co chét dugc tién hanh do luong
& diéu kién nhiét do lan luot & 105°C va 550°C [15]. Piéu kién pH duoc do ludng bang may do pH
(Total Meter - Bai Loan). Ham Iugng Carbon (C) cta co chét dugc do truc tiép bﬁng thiét b phén tich
cac-bon SSM-500 duya trén nguyén ly dot kho ¢ nhiét d6 900°C [16]; Ham luong nito (N) cia co chét
duoc chiét thanh dang tan trong dung dich theo phuong phap EPA 1687, va sau d6 duoc phén tich
bang thiét bi phéan tich ni to TN. Ca hai mé-dun SSM-500 va TN déu dugc trang bi trén may phan tich
TOC-Vceph (Shimadzu - Nhat Ban);

Nhu cau oxy héa hoa hoc (COD) tong va COD hoa tan (SCOD) cuia cac mau chat 1ong duoc do
bang may quang phd (DR890, HACH) bang phwong phap so mau, trong d6 SCOD duoc do sau khi
mau duoc loc qua mang loc ¢& 0,45 um.

Thanh phén khi sinh hoc duogc xac dinh béng may sdc ky khi (GC-2014, Shimadzu - Nhat Ban)
c6 trang bi detector do dan dién va cot nhdi (Shincarbon ST 60/80). Thanh phan khi dugc phén tich
hai ngay mot lan.

2.2. Ddc tinh co chadt

Ngudn co chét 1a thanh phan CTRHC dugc thu gom va phan loai tir nguon CTR sinh hoat. CTRHC
dugc dong nhét (cit nho ¢ 0,5 mm bang dao cit va kéo cat, sau d6 duoc tron déu) trude khi dem phan
tich cac dic tinh theo muc 2.1. Két qua dac tinh cta co chét duge thé hién trong Hinh 1, trong do ti 1€
C/N = 16,3 nam trong khoang ti 1¢ dinh dudng t6i uu thudng dugc béo cao trong cic nghién ctru gan
day. Do d0, viéc diéu chinh ti 1& dinh dudng d6i v6i ngudn co chat 1a khong can thiét. Co chét tiép tuc
dugc xay nho bang may nghién trudc khi thyuc hién qué trinh phan huy.

N M 0.76

C I 12.37

VS — 18.28

TS | 2139

0 5 10 15 20 25 30
Thanh phin theo khdi lugng w6t (%)

Hinh 1. Béc tinh cia CTRHC duoc st dung

Qua trinh thuy phan/ I1én men axit dugc thuc hién nho cac enzyme ngoai bao va vi sinh tuy tién,
nhirng vi sinh nay sin cé trong chit thai. Do d6, viéc bd sung vi sinh cho qué trinh thuy phén it dugc
dé cap. Xu va cs. [17] khao sat anh hudng ti 16 bun vi sinh trén co chit (inoculum to substrate ratio,
ISR) dén qua trinh thuy phan. Nghién ctru khuyén nghi rang voi ISR 7% VS thi dam bao cho qua trinh
thuy phan. Trong nghién hién, nhom tac gia sir dung ti 16 ISR cao hon mét 1a 1:9 (khéi luong uot,
tuong dwong 9-10% VS). Véi qua trinh sinh mé-tan, bun vi sinh dugc 1y tir bé phan tmg ky khi cta
tram xur Iy nude thai sinh hoat thanh phd vinh yén (theo cong nghé ky khi/hiéu khi AO), da duoc co
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dic va bao quan trong diéu kién lanh 4°C. Pic tinh ciia co chét (sau tron bun vi sinh): pH 5,2; TS =
27,1%; VS = 67,63%TS; C = 45,09%TS va N = 2,63%TS. O budc 1én men mé-tan, duoc thuc hién
theo qua trinh lién tyuc, co chit dugc bom vao bé mé-tan s& trong tac vi vi sinh ¢o sin trong bé phan
{mg. Do d6 khong can phai thuc hién qué trinh tron vi sinh v6i co chét trude khi duge bom vao bé
phan Gng mé tan.
2.3. M6 hinh thi nghiém va quy trinh khdo ciru

Hé théng phan hay ky khi hai pha bao gdbm mat bé thuy phan (HR), mot bé mé-tan (MR) va mot
thiét bi trung gian tach pha rén-long dugc dit giira hai bé phan tng trén. Trong khi bé HR 1a mot bé
khuéy tron lién tuc c6 két cAu hinh try, thé tich 5 L, dugc van hanh theo co ché dang mé, thi bé MR
12 mot bé dong chay nguoc, hinh try, c6 thé tich 2,4 L — dugc van hanh theo co ché lién tuc. Bé trung
gian ciing co két cAu hinh try, thé tich 5 L. So d6 hé théng duoc thé hién trong Hinh 2. Co chét sau
khi duoc tron véi vi sinh duoc dua vao bé HR. Piéu kién TS > 15% dan tdi su khqu tron tiéu ton
nhiéu ning luong (boi hé s6 nhdt cao) va qua trinh thily phan/axit hoa dién ra cham do bdo hoa san
pham thiy phan [1]. Nguoc lai, diéu kién TS thép thi s& tiéu tén nude cho qua trinh pha lodng. Do
d6, nghién ctru nay thiét 1ap diéu kién TS 12% ¢ bé HR. Nhiét d6 bé HR duoc duy tri ¢ diéu kién 4m
(35-37°C) bang may 6n nhiét. Diéu kién pH dugc duy tri trong sudt thoi gian thay phan/ 1én men axit
(5 ngay) bang dung dich NaOH 10M va may do pH. Sau khi thily phan, co chat duoc pha lodng voi
nude theo ti 16 1:3, dong thoi thanh phan khong thuy phan duoc tich ra khoi hé thong & bé trung gian.
Dich thity phan thu duoc tiép tuc dugc bom 1én bé MR véi thoi gian luu thay Iuc 16 ngay. Bé MR
dugc duy tri & diéu kién nhiét 4m boi 16p nude ndng bao xung quanh bé.

Bé Thuy phan Phan tich Bé Métan
(HR) ran — long (MR)

Co chit Nude thai

HRT =15.8 d;

TS 12%; HRT 5d; I
T=36°C

) T=36°C )
Nude ® Nudce

Hinh 2. So @ qué trinh phan hiyy hai pha

Vi sinh trong bé thity phan/axit 1a nhing vi sinh wa axit [7]. Tuy nhién, néu pH < 4,5 lai lam trc
ché hoat dong céc vi sinh trong bé HR, dan t6i yéu cau thoi gian thily phan kéo dai tan 15 ngay [1]. Do
d6 nghién ctru nay khao sat pH trong bé HR trong khoang 4,5-6,5. C6 tat ca 5 giai doan thir nghiém
tuong ng voi cac diéu kién pH 6 4,5, 5,0, 5,5, 6,0 va 6,5. Mbi giai doan thir nghiém duoc duy tri
trong thoi gian 12 ngay.

2.4. Phwong phap danh gia

Hiéu qua xtr Iy ctia hé thdng trude tién duoc danh gia dua trén su chuyén hoa co chat thanh khi
biogas thong qua thong sb san luong khi gas trén mot don vi co chit (Y m*/kg-VS).

Y = z(m3/1<g—vs) (1)
m

trong d6, V 1a thé tich khi thu dugc hing ngay duoc quy ddi ra didu kién chuan (20°C); m 1a khdi
luong co chat dua vao hé théng mbi ngay (g-VS).
Dbi voi riéng bé MR, hiéu qua ciia bé phan ing con dugc danh gia thong qua hidu suét loai bo

COD.
Cpp, — COD,

CeD
169

CODiogi by = 17 100(%) )




Dinh, P. V., va cs. / Tap chi Khoa hoc Cong ngh¢ Xay dung

3. Két qua va thio luin
3.1. Qua trinh thuy phdn

San pham thity phan bao gdm phan dich thity phan va phan co chat khong thiy phan. Phin co chét
khéng thity phan duoc tach riéng dé xac dinh khéi lugng kho. Két qua 1a thanh phan nay khong co sy
khéac biét dang ké ¢ cac diéu kién pH khac nhau, chiém 26% dén 28% khéi lugng kho ciia chat nén.
Nhu véy, 72-74% co chét chuyén hoa thanh cac thanh phan trong dich thiy phan. Két qua nay co6 thé
so sanh v&i nghién ciru cia Dinh va cs. [18], Wu va cs. [19] va Ganesh va cs. [10], 1an luot chi ra ring
ham luong chat khong thay phan trong bé HR 1a 25%, 30% va 24%. Diéu nay c6 thé duoc giai thich
bi CTRSH thudng chira mot ham lugng 16n cac chét xo (13,6 - 40%) [3], cac cht nay co cau trac
lignocellulose, ¢ toc do thity phan rat cham trong diéu kién thong thuong [10]. Ti 1é thily phan hoan
toan c6 thé dugc ning cao bang cach s dung cac phuong phap tién xir Iy nhu co 1y, hoa Iy va sinh
hoc [20].

Phén dich thuy phan thu duoc sau khi tach bo cac chét rin & cac diéu kién khac nhau vé pH khong
¢6 qua nhiéu sy khac biét. Pac tinh dich thiy phan c6 ndng do TCOD va SCOD lan luot 1a 24 g/l
va 15 g/l, twong duong véi san luong 0,74 g-SCOD/g-VS. Nhin chung, SCOD chiém 62,5% TCOD
ddng nghia voi viéc phan 16n cac co chit van & dang ¢ céu trac dai phén tir, kho thity phan du da
dugc nghién nho. Ning suat ctia cic san pham thity phan trong nghién ctru ndy c6 thé so sanh voi két
qua thu dugc boi Jiang va cs. [21]. Ho thuc hién qua trinh thily phan trong cting diéu kién vé nong do
chat ran v6i nghién ctru nay, HRT 5 ngay va pH 6, ho dugc dich véi san luong 0,76 g-SCOD/g-VS
(ndng do 84,2 g-COD/1). Thuy phan ¢ diéu kién ndng d6 chit rin cao hon (20-29%), Sans va cs. [22]
va Bolzonella va cs. [23] thu dugc san lugng dich thuy phan thap hon nhiéu véi gia tri lan luot 1a
0,07-0,16 g-SCOD/g-VS (HRT = 1,8-6 ngay) va 0,27 g-SCOD/g-VS (HRT = 4,5 ngay). Trong khi &
diéu kién ndng do chét ran thap hon (6,8-7,8%), Cheah va cs. [24] chi thu duoc san luong thuy phan
1,5-1,6 g-SCOD/g-VS & diéu kién pH 6 va HRT 3,5 ngay. Nhu vy rd rang hiéu qua qué trinh thay
phéan cang 16n khi diéu kién ndng do chat ran cang thip. Tuy nhién, viéc thiy phan & diéu kién chat
ran thap s& co thé tiéu ton thém luong nudc dang ké. Do d6, can can nhic loi ich chi phi cho diéu kién
cu thé.

3.2. Qud trinh chuyén héa mé-tan

Véi thoi gian luu HRT = 16 ngay thi tai lugng hitu co & bé mé-tan trong sudt cac giai doan thi
nghiém 1a 1,5 kg-COD.m~3.d~". Két qua chat lugng va san luong khi sinh hoc thu dugc trong cac diéu
kién van hanh véi pH dau vao khac nhau dugc thé hién trong Hinh 3. Nhin chung, chat luong va san
lwong khi biogas c6 xu huéng giam theo pH cua co chat. O diéu kién co chat c¢6 pH 6,5, san luong va
chit lugng khi 6n dinh lan luot 13 484,5+2,5 m3/kg-V'S véi 71,6£0,2% CHy. Céc gia tri ndy cao hon
8% va 8,5% so voi két qua thu nhan dugc ¢ diéu kién co chat pH 4,5.

—&— San lugng khi O %CH4

Ti I¢ khi Mé-tan (%)

pH4,5 pH5,0 ‘ pHS,5 pH 6,0 pH 6,5
50 ‘

San luong khi (m3/kg-VS)

0 2 4 6 810121416 182022242628 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
Thoi gian (ngay)

Hinh 3. Anh huong cua pH dén san lugng va chét luong khi sinh hoc
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MGdi khi thay d6i diéu kién pH, san lugng khi giam dang ké (Hinh 3). Két qua nay phan anh hién
tugng soc cua hé théng vi sinh khi dic tinh pH cua chat nén thay d6i dot ngdt. Tuy nhién, ngay sau
d6 thi san luong khi ting dan dén trang thai c4n bang (mét khoang 2 dén 4 ngay). Nhu vy, hé thong
vi sinh c¢6 kha nang thich nghi nhanh chéng ca khi co chét c6 diéu kién pH thap nhu 4,5. O giai doan
nay, moi truong co chit ddu vao gy bat loi cho sy sinh truéng ciia cac vi sinh sinh mé-tan, nhung
diéu kién pH trong bé phan trng van nam trong khoang t6i uu (7,0-7,5). Do dé, cac vi sinh vat ky khi
trong bé phan tmg van hoat dong tét. Didu nay dugc giai thich boi: trong bé mé-tan dong thoi xay ra
hai qué trinh gdm (1) sy chuyén hoa VFAs thanh mé-tan (chuyén héa axit) va (2) sy hinh thanh dém
amoni (NH4") [1]. Méi lién hé giira pH ctia co chat va pH trong bé phan tmg 1a méi trong quan tuyén
tinh duong véi gid tri P < 0,05. Theo d6, pH trong bé phan tmg hoan toan cé thé duoc du bao thong
qua pH cua co chit.

8.0

7.9
=
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£ 74 &gﬁo
573 e
z72 4

7.1
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pH co chat du vao
Hinh 4. Méi lién hé gitta pH co chét va pH trong bé phan tmg Mé-tan

Mbi lién hé giita pH chat nén va nong do6 CHy trong hdn hop khi biogas dugc thé hién trong
Hinh 5(a). Mbi lién hé nay 12 mot dudng tuyén tinh voi hé sé twong quan cao (R? = 0,9560). Tuy
nhién, néng d6 CH4 chi giam 8,5% khi pH giam tir 6,5 xuéng 4,5, nhu vay o diéu kién tai lugng
hién tai 1,5 kg-COD.m™>.d™" thi méi lién hé nay dwdong nhu khong manh mé. Hay noi cach khac,
& tai lugng thap ti 1¢ chuyén hoa giita cac con duong hinh thanh mé-tan hau nhu khong c6 sy bién
dong trudce sy thay doi ciia pH. O cac nghién ciru 6 tai luong 16n hon, su giao dong cua san luong
va chét lu(mg khi biogas theo diéu kién pH 1a rat rd rang. Latif va cs. [25] d4nh gia anh huong cta
pH dén bé phan g mé-tan trén nén co chat bun hoat tinh. Nhom tac gia cho thay san lugng mé-tan
cling c6 mbi twong quan thuan vai diéu kién pH. O diéu kién pH 5,3 va 6,2 san lu0’ng CH4 giam lan
lugt 27% va 18% so véi diéu kién trung tinh. Kumanowska va cs. [13] ciing cho thay san lwong CHy
(m®.kg-COD™") tuyén tinh véi didu kién pH co chit pH 4,5: 140,58+70,08, pH 5: 181,21+55,71, pH
5,5:218,32+51,01, pH 6: 256,47+28,78. O mot nghién ctru khéc Yao va cs. [26] nghién ctru sy anh
huong & mét khoang pH rong hon (pH 6,5-8,5). Ho chi ra rang tang pH tir 6,5 dén 7,5 lam ting san
lwong khi mé-tan, tuy nhién tiép tuc ting pH lai lam trc ché qua trinh sinh mé-tan, va ¢ diéu kién pH
7,5 cho ning sudt methane cao nhat. Nhu vy, pH trung tinh van 1a diéu kién tot nhat cho qua trinh
methane hoa. Tuy nhién, viéc diéu chinh pH sau bé 1én men axit tiéu thu mot luong kiém dang Kké.
Do d6, viéc diéu chinh pH chit nén can phai cin nhic véi timg truong cu thé dé co loi ich kinh té 1a
cao nhat.

Hiéu qua ciia qua trinh loai b6 TCOD & céc diéu kién pH khac nhau cua co chét dugc thé hién &
Hinh 5(b). Phan tich hdi quy cho thay, pH ctia co chat ¢6 mdi lién hé chit véi hidu qua loai bo COD,
tuy nhién & diéu kién tai lwong hién tai thi mic d6 anh huong 1a khong dang ké. Hiéu qua cao nhét 1a
98,5% ¢ diéu kién pH 6,0 va thap nhép 1a 97,9% & diéu kién pH 4,5. Dic biét & didu kién pH 6,5 va
6,0 hiu nhu khong c6 sy khac biét vé hiéu qua xu ly. O mot tai luong cao hon, Kumanowska va cs.
[13] bao c4o kha ning loai bd COD trong bé mé-tan trong diéu kién pH 4,5, pH 5,5 va pH 6,0 khac
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Hinh 5. Anh huéng ciia pH dén chit lugng khi gas (a) va kha ning loai bo COD (b)

nhau 6 rét, 1an lugt 13 46,43%, 89,24% va 97,60%. Nhu vay kha nang loai b6 COD trong bé mé-tan
& cac diéu kién pH khéac nhau ciing phu thudc vao diéu kién tai luong.

4. Két luin

Sau qué trinh thity phan, chi 72-74% co chét chuyén hoa thanh cac thanh phan trong dich thuy
phéan. Trong dé, chi 62-63% co chét & dang hoa tan, phan 16n lugng co chét trong dich thily phan van
& dang cu trac dai phan tir. Nhin tir cac thong sb trén thi pH trong khoang 4,5 — 6,5 khong anh huéng
nhiéu dén qua trinh thuy phén.

Két qua phén tich twong quan cho thdy rd rang pH 14 yéu t6 anh huéng dén qua trinh san sut
khi sinh hoc. San lugng va chét luwgng khi biogas dat gia tri cao nhét 1an luot 1a 485 m3/kg—VS va
71,8% v6i co chat pH 6,5. Viée giam pH cia co chat din dén trc ché qua trinh sinh mé-tan. Mbi khi
thay doi pH, san lugng khi giam déng ké, nhung n6 lai nhanh chéng ting dan dén gia tri 6n dinh sau
3 dén 4 ngay. Ching t6 hé vi sinh 1én men mé-tan ciing ¢6 kha nang thich nghi tot voi sy thay doi
ciia moi trudng. Qua trinh ¢6 hiéu suat thip nhat trong diéu kién co chat pH 4,5 vé6i san luong khi
449 m’/kg-VS va 66,2% CH,. Tuy nhién, ¢ tai lugng 1,5 kg-COD.m™>.d"!, anh huéng ciia pH dén
san luong/chat luong khi biogas 1a khong dang ké.
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