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Tém tit

Muc tiéu nghién ctru nay 1a khao sat anh huong tai lwong hitu co (OLR) cua chat nén dén hé thong phan hay
hai pha (TAD) chét thai rén sinh hoat hiru co. Hé théng TAD bao gdm mét bé thuy phan (HR) va mot bé Métan
(MR). Chéat thai rin hitu co dwoc thuy phan trong bé HR & diéu kién pH 6,5 véi thoi gian luu 5 ngay. Sau
d6, thanh phan dich thily phan duoc tich khoi chat nén va bom vao bé Métan (MR) véi céc tai lugng 1,6-9,5
kg-COD/(m? .ngd). Cac bé phan g dugc duy tri ¢ nhiét d6 am (36-37°C). O bé HR, dich thily phan thu dugc
¢6 san luong dat 1,26 g-COD/g-VS véi ti 16 SCOD/TCOD = 0,63. Thanh phan COD ctia VFAs (san lugng 0,4
g-VFAs/g-VS) chi chiém 74% so véi SCOD, chimg t6 26% co chét da b thity phan nhung chua thé chuyén
hoa thanh axit bay hoi ngén mach. O bé MR, su gia ting vé tai luong hiru co 1am giam hiéu suit cua qué trinh
chuyén hoa. Tai lugng 6,45 kg-COD/(m>.ngd) dwoc coi 1a diém t6i han vé tai lwong dé c6 hiéu suit hoat dong
cao. Tai day, hé thong dat dugc san lugng khi 358,6 Nml/g-COD véi 69,6% CH, va hiéu suit loai bo chat hitu
co tinh theo COD dat > 95%. Khi OLR vuot qua diém tai lugng nay thi c6 su suy giam nhanh chéng vé chat
luong khi, san luong khi va kha nang loai bo chét hitu co.

Tir khod: cht thai rin hitu co; métan; phan huy ky khi; phan pha; thity phan.

INVESTIGATION OF THE EFFECT OF ORGANIC LOADING RATES ON THE TWO-PHASE ANAERO-
BIC DIGESTION OF BIODEGRADABLE MUNICIPAL SOLID WASTE

Abstract

The objective of this study is to investigate the effect of organic loading rates (OLR) of the substrate on the two-
stage anaerobic digestion (TAD) of biodegradable municipal solid waste (BSW). The TAD system contained one
hydrolysis tank (HR) and one methane reactor (MR). The BSW was hydrolyzed in the HR at pH 6.5 condition
with a retention time of 5 days. The liquid hydrolysate component was then separated from the substrate and
pumped into the MR with an OLR in the range of 1.6-9.5 kg-COD/(m>.ngd). The reactors were maintained at a
temperature of 36-37°C. In the HR tank, the liquid hydrolysate had a yield of 1.26 g-COD/g-VS with the ratio
SCOD/TCOD = 0.63. The COD of VFAs (yield of 0.4 g-VFAs/g-VS) accounted for only 74% of total SCOD,
showing that 26% of the substrate was hydrolyzed but could not be converted to VFAs. In the MR tank, an
increase in organic load reduces the efficiency of the conversion process. A load of 6.45 kg-COD/(m?.ngd) is
considered the critical load point for high performance. Here, the system achieves a gas output of 358.6 Nml/g-
COD with 69.6% CH,4 and a COD removal efficiency of > 95%. When the OLR exceeds this point, there is a
sharp decline in biogas quality, biogas quantity, and COD removal.
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1. Dit van dé

Quan 1y chat thai rdn (CTR) dang cach da va dang 13 nhitng thach thirc 16n trong tién trinh phat
trién cua thé gidi ngay nay [1]. Dac biét 1a quan Iy CTR hitu co c6 kha nang phan huy sinh hoc. Chung
chiém mot ti trong rat 16n (khoang 50-60%) trong thanh phan chét thai va nhanh chéng bi phan hiy
khi bi thai bé ra méi trudng [2]. Do d6, chiing giy ra nhing hé luy 6 nhiém moi truong nghiém trong
boi cac tac dong truc tiép va gian tiép nhu: 6 nhiém nudc mat, 6 nhiém nude ngam, 6 nhidm mui, phat
thai khi nha kinh, tao nguén lay nhiém mam gdy bénh. Theo théng ké 2019, Viét nam tao ra 64.018
tan rac thai sinh hoat mdi ngay. Hau hét lugng rac thai nay duoc dem di chon 1ap va chi mét s it dugc
chén 14p theo quy trinh chén 14p hop vé sinh, gay ra cac van dé 6 nhiém méi trudng nghiém trong [3].
Nhan thay h¢ luy ctia cic van dé nay, Luat mdi truong méi duoc ban hanh nim 2022 da bét budc cac
dia phuong phai phén loai va xir 1y riéng thanh phan chét thai rin hitu co (CTRHC). Tuy nhién, do
thiéu nhimg nghién ciru vé phuong an xir Iy va xay dung ha ting, dén nay, viéc trién khai theo luat
dinh 1a khong kha thi. Trong khi d6, néu dugc thu gom va st dung diing cach, CTRHC c6 thé tré thanh
co chit cho viéc san xuét ning lugng tai tao thong qua qua trinh phan hity ky khi (PHKK) [1]. Do d6,
qua trinh PHKK co chit 1a CTRHC ngay cang duoc chu trong nghién ctru nghién ctru. Thue té, qua
trinh PHKK dang tré thanh mot mit xich quan trong khong thé thiéu trong hé thong quén 1y chat thai
bén virng hién dang dugc cic nude phat trién ap dung.

Qué trinh PHKK c6 thé dugc chia thanh ba budc co ban gdm: (i) Thily phan/ Lén men axit, (ii)
acetat hoa va (iii) sinh Métan. Trong d6, budc thi nhét va budc thi ba duoc thyuc hién bai cac nhém Vi
sinh vat c6 déc tinh sinh trudng rat khac nhau. Do d6, hién nay cac nghién cuu hau hét hudng dén viéc
phan tach hai budc phan tng nay trong cac bé phan tng riéng &, hay con goi 1a PHKK hai giai doan
(two-stage anaerobic digestion — TAD). Nho vao viéc phan tach nay ma qua trinh TAD dugc cho la sé
¢4 nhiéu vu diém vuot troi hon so véi cac dang cong ngh¢ truyén théng nhu: d6 6n dinh cao hon, cung
cap nhiéu ché d6 van hanh hon, va hiéu suit chuyén hoa ning luong cao hon [1, 4]. Tai luong hitu co
1a yéu t6 co ban danh gia hiéu qua ning lyc hoat dong ciia mot hé théng. C6 mot sé nhimg nghién ciru
da t6i vu diéu kién tai luong cho TAD trong viéc phan huy chat thai hitu co. Rodriguez-Pimentel va
cs. [5] sir dung dich nudc ri tir bé thuy phan t& CTRHC c6 pH 4.9 dé 1am co chit cho bé MR véi tai
lwong trong khoang 6.6-13 kg-COD/(m?.ngd). Ho cho thiy bé MR dat hiéu suit san lugng khi tot nhat
279 ml/g-VS tai OLR 9 kg-COD/(m> ngd). Boonsawang va cs. [6] st dung co chat 1a nudc thai diu
sinh hoc dé nghién ctru anh hudng cia cac thong s6 van hanh toi san lwong khi biogas. Ho cho thay
ring viéc ting tai luong (4+8 kg-COD/m’/ngd) c6 anh hudng tiéu cuc dén qua trinh hinh thanh khi
sinh hoc, san luong khi dat cao nhét véi tai lugng 6,1 kg-COD/(m3.ngd). Massanet-Nicolau va cs. [7]
sir dung chat nén co xanh dé kiém nghiém hé théng TAD & hai diéu kién tai luong 4,4 kg-VS/(m>.ngd)
va 2,6 kg-VS/(m? .ngd), két qua & diéu kién tai lugng thip hon cho ning suit khi sinh hoc va ti 1 loai
bo COD cao hon. Nhu vay viéc ti wu tai lugng dén hé théng TAD da duoc nghién ctru vai nhiéu dang
co chét. Tuy nhién, cac nghién ctru danh gia vé tai luong CTR sinh hoat hitu co dén TAD van con han
che.

Do d6, nghién ctru niy nhim budc dau danh gia danh huong cia tai lugng hitu co dén hé thong
PHKK hai giai doan sir dung co chit 1a CTRHC. Viéc danh gia hiéu suét céc giai doan thtr nghiém
véi cac tai lugng hitu co khac nhau dugc thyc hién thong qua higu sudt sinh Métan va su chuyén hoa
chat hitu co cia co chat.

2. Phwong phap nghién ciru
2.1. Phwong phap phdn tich hoa ly

Thanh phan tng chit ran (Total Solid - TS) dwogc do luong bang cach xac dinh khdi lugng kho
v6i nhiét d6 say & 105°C, trong khi d6 thanh phan chét ran d& bay hoi (Volatile Solid - VS) cua co
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chat dugc xac dinh dua trén khéi lugng kho bay hoi & 350°C [8]. Ham lugng Carbon (C) va nito (N)
ctia co chit duoc do truc tiép bang thiét bi phan tich cac-bon SSM-500 tich hop trén thiét bi phan tich
TOC-Vceph (Shimadzu - Nhat Ban) [9].

Phén tich nhu cau oxy héa hoa hoc (COD) va COD hoa tan (SCOD) duoc thuc hién theo nhitng mé
ta boi Pinh va Lé [10]. Diéu kién pH dugc do luong bang may do pH (Total Meter - Dai Loan). Thanh
phan axit béo d& bay hoi (Volatile fatty acids) VFA duoc xac dinh bang may sic ky khi (Shimadzu,
Nhat Ban) dugc trang bi diu do ion hoa ngon lira va cot mao quan.

Thanh phan khi sinh hoc dugc xac dinh bang méy sic ky khi (GC-2014, Shimadzu - Nhat Béan)
6 trang bi dau do dién dan va cot nhdi (Shincarbon ST 60/80). Piéu kién hoat dong co ban cua GC:
nhiét do dau phun & 250°C; khi mang 1a Heli véi dong 40 ml/phtt; nhiét do dau do 200°C; nhiét do
cot theo ché chuong trinh gia nhiét tir 40°C dén 200°C (véi téc d6 tang 10°C/phit).

2.2. Co chdt

Ngudn co chat CTRHC va qua trinh tién xtr Iy co chat dugc mé ta trong nghién ciru ciia Dinh va
Lé [10]. Két qua co chét ¢6 dic tinh: TS = 27,39%, VS = 66,72%TS, C = 45,16%TS, N = 2,77%TS.
Trong d6 ti 1& C/N = 16,3 nam trong khoang ti 1¢ dinh dudng téi wu thuong duge bao céo trong cic
nghién ctru gan day. Do d6, viéc diéu chinh ti 1¢ dinh dudng ddi véi ngudn co chat 1a khong can thiét.
Co chat dugc xay nho bang may nghién trudc khi thyc hién qua trinh phan hiy.

2.3. Mo hinh thi nghiém va quy trinh khdo cuu

Hé thdng phan hity ky khi phan pha bao gdm mét bé thiry phan (Hydrolysis reactor - HR) va mot
bé Métan (Methane reactor - MR). Bé HR 132 mot bé khuéiy tron lién tuc, duoc van hanh theo co ché
dang mé. Trong khi do, bé MR la mot bé dong chay ngugc dugc van hanh theo co ché lién tuc. Nguyén
1y hoat dong ciia hé thdng duge mo ta trong nghién ctru cua Pinh va Lé [10] va Hinh 1. Diéu kién
pH trong bé dugc duy tri & gia tri 6,5 trong sudt thoi gian thity phan (5 ngay) bang dung dich NaOH
10M va may do pH. Sau qua trinh thity phan, co chat dugc pha lodng véi nude, dong thoi thanh phan

Bé Thuy phan (HR) Tach rin Bé Métan (T-36°C)
TS 12%; HRT 5d; T=36°C .
Nude thai
Co chit Z Dich léng
Nude Nude
Hinh 1. So d6 qué trinh phan hiy hai pha
Béng 1. Cac giai doan thi nghiém
.. A A 1. . Tilg¢ phaloang sau Thoi gian luu HRT Tai lugng
Giai doan  Dicu kién thiy phan thity phan (ngay) kg-COD /(m3. ngd)
EX1 HRT = 5 ngay 1:3 15,80 1,6
EX2 pH=26,5 1:3 7,90 33
EX3 T° =36°C 1:3 3,95 6,5
EX4 TS=12% 1:2 5,26 6,3
EXS5 1:2 3,21 9.4
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khong thity phan duoc tach ra khoi hé thong. Dich thuy phan thu duge tiép tuc duoc bom 1én bé MR.
Bé MR duoc duy tri ¢ diéu kién nhiét 4m boi 16p nude néng bao xung quanh bé.

C6 tat ca 5 giai doan thir nghiém twong tng v&i cac diéu kién tai luong trong bé mé tan lan luot
la 1,63, 3,29, 6,45, 6,30 va 9,35 kg—COD/(m3 ngd). Mdi giai doan thir nghiém duoc duy tri trong thoi
gian 12 ngay, tdng c6 60 ngay chay mé hinh lién tuc (Bang 1).

2.4. Phuwong phap danh gia

O bé phan ung thity phan, hiéu suat thuy phan duoc danh gia thong qua chi sb nong do va san
luong téng COD va SCOD (g/g-VS). Con hiéu suat 1én men axit dwoc danh gia thong qua san luong
VFAs (g/g-VS) thu dugc.

O bé Métan, hiéu suét & cac diéu kién thuc nghiém khac nhau dugc do ludong thdng qua san lwong
khi (ml/g-VS) va chét luong khi (% CHy) thu dwoc. Ngoai ra hoat dong ctia bé phan g Métan ciing
¢6 thé duoc tinh toan dya trén qua trinh loai b6 COD trong dong co chit. Phuong phap tinh toan chi
tiét duoc mo ta trong nghién ctru cua Pinh va Lé [10].

3. Két qua va théo luan
3.1. O bé phan irng thity phan/ 1én men axit

San pham thily phan bao gdm phan dich thuy phan va phan co chat khong thity phan. Phan co cht
khong thily phan & diéu kién pH 6,5 chiém 26% khdi luong kho cua chat nén. Tuong tu, mot sd cac
nghién ctru trude day bao co qua trinh thiy phéan chit thai rau ¢ qua ¢ diéu kién nhiét 4m, pH 6,0 —
7,0 thi ham luong chat rin khong thity phan chiém 24% - 30% tong chat ran ban dau [11-13]. Két qua
nay 1a hoan toan phti hgp vé6i nhitng phén tich vé thanh phan hoa ciia CTRHC sinh hoat. Loai chét thai
nay chira mot ham lugng 16n cac chat xo (13,6% - 40%) co cau trac lignocellulose nén rat khé thuy
phan trong didu kién thong thuong [12, 14]. Nhu vy, mot lugng 16n co chit khong thé chuyén hoa
trong hé thdng ciing 1a nhuoc diém cua cac hé théng PHKK néi chung va TAD noéi riéng. Tuy nhién,
qué trinh thity phan thanh phan céc chét xo c6 thé dugc ddy nhanh néu sir dung cic phuong phap tién
xtr 1y [15]. Céc giai phap nay hoan toan c6 thé dugc tich hgp ngay trong bé thiy phan trong hé thng
TAD. Do d6, cong nghé TAD lai cho théy su linh dong trong van hanh.

Bang 2. Pic tinh dich thuy phén (diéu kién TS12%)

STT bic tinh Nong do San lugong
1 TCOD 102 g/L 1,26 g/g-VS
2 SCOD 64 g/L 0,79 g/g-VS
3 VFAs 32,4 g/L 0,40 g/g-VS

Phan dich thily phan thu duoc ¢ diéu kién TS 12% c6 ndng d6 SCOD 1a 102 g/1, twong duong véi
san lwong 0,8 g-SCOD/g-VS. Ning suit thuy phéan trong nghién ciru ndy co thé so sanh vé6i két qua
thu duoc boi Jiang va cs. [16]. Ho thuc hién qua trinh thuy phan trong cung diéu kién vé nong d6 chat
ran voi nghién ciru ndy va thu duge dich vé6i san lwong 0,76 g-SCOD/g-V'S (ndng d6 84,2 g-COD/I).
Hiéu suat qué trinh thily phan trudc tién c6 thé duge danh gia bang ti 1¢ gitra SCOD va TCOD, ti 18
nay khoang 63% chimg to co chét sau khi da loai bo phan chét so thi phan 16n van & dang cau triic hat
lo ling chua thé thity phan. Qué trinh thity phéan bi tic dong 16n boi cac thong s6 van hanh nhur thoi
gian luu hay diéu kién chat ran (TS) [1, 17, 18]. Trong d6, Viéc ting thoi gian luu HRT hodc giam
diéu kién chat ran déu c6 thé tang hi¢u suat thily phan nhung lai 1am gia ting thé tich bé phan tmg. Do
d6, viéc nang cao ti 1¢ thity phan trén thyc t& can can nhéc ki bai toan kinh té.
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Hiéu qué cta qua trinh chuyén héa axit duoc danh gia thong qua san luong axit hitu co thu dugc.
Téng nong d6 VFAs thu duoc trong dich thuy phan 13 32,4 g/L, twong dwong vdi san lugng 0,4 g-
VFA/g-VS.Ti 1¢ COD tir thanh phan VFAs chi chiém 74% so v6i SCOD, chimg to qua trinh axit hoa
1a qua trinh khong hoan toan. Thanh phan VFAs duoc thé hién trong Hinh 2, theo do, axit acetic va
axit propionic chiém chii dao (73%). Két qua nay c6 thé so sanh véi két qua thu duoc tir nghién ciru
cua Jiang [16], ho thu duoc san luong 0,316 g-VFA/g-VS. Ngoai diéu kién vé thoi gian luu va diéu
kién chét rin nhu da néu ¢ trén, pH ciing anh huong 16n dén san pham 1én men. Sy anh huéng nay
duoc trinh bay trong nghién ctru cia Dinh va Fujiwara [19].
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Hinh 2. Thanh phan VFAs thu duoc trong dich thity phan (TS12%)

3.2. O bé sinh Métan

Két qua chét lugng va san luong khi sinh hoc thu dugc trong céc giai doan thi nghiém vdi tai
lwong khac nhau dugc thé hién trong Hinh 3. O diéu kién tai lwgng cao nhét, hé théng dat hiéu suét
thap nhat v6i san lugng 322 Nml/g-COD va ti 1é Métan 62,7%. Trong khi d6, & diéu kién tai luong
thip nhét thi hé thong dat san lwong va chit lwong khi tot nhét 1an Iuot 1a 385 ml/g-COD va 71,6%
CHy. Nhu vay viéc giam tai lugng hiru co OLR trong khoang 9,3+16,3 kg-COD/m?/ngd dan t6i ting
19,6% san lugng khi va giam 14,2% nong do Métan. Mdi khi thay ddi diéu kién van hanh vé tai luong
(hodc ndng d6 co chit), co su suy giam dang ké vé san lugng khi gas. Sy dao dong nay cang rd nét khi
su thay d6i & cac diéu kién tai luong cao (Hinh 3). Két qua ndy phan anh hién tuong sbc ctia hé théng
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Hinh 3. Anh hudng cua tai lvong hitu co dén san luong va chét luong khi sinh hoc
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vi sinh boi sy thay d6i vé thoi gian tiép xuc (thodi gian luu) hodc ndng do co chit. Tuy nhién ngay sau
d6 trong khoang thoi gian tir 4 dén 6 ngay, san luong khi dan ting 1én dat trang thai cAn bang. Chimg
t6 hé thong vi sinh trong bé phan tmg mé-tan ¢ kha ning thich nghi véi sy thay déi vé tai lugng.

Sy anh hudng cua tai lwong dén qua trinh hinh thanh khi gas dugc thé hién 16 hon trong Hinh 4.
Phan tich théng ké cho thdy mdi tuong quan giita san luong khi biogas véi tai lugng hitu co OLR
1a mdi twong quan chit theo dang hdi quy tuyén tinh am (R? = 0,9257; gia tri P < 0,05). Anh huéng
ctia OLR t6i ndng do khi Métan c6 su khac biét so voi san lugng khi gas. Mdi twong quan tuyén tinh
chi thé hién trong khoang tai luong 1,63-6,45 kg-COD/(m>.ngd). C6 su dut gy xu hudng & diém tai
luong 6,45 kg-COD/(m> .ngd), khi tai lugng tiép tuc gia ting thi sy anh hudng tiéu cuc dén chét lugng
khi biogas cang manh hon. Vi tinh chat cong huong suy giam ca vé chit lugng va san luong khi
biogas, san lugng Métan thu dugc & diéu kién tai luong 9,53 kg—COD/(m3 .ngd) thép hon 33% so véi
& diéu kién tai luong 6,45 kg-COD/(m>.ngd). Do dé, c6 thé coi tai luong 6,45 kg-COD/(m>.ngd) 1a
diém giéi han hiéu qua thu hdi khi biogas cua hé thdng. Xét vé tong thé, anh hudng cua tai luong
OLR dén san luong CH4 van 1a mot duong cong bac hai. Két qua twong tu ciing duoc chi ra trong
mot sé nghién ctru gan ddy (tham khao Bang 3). Jiang va cs. [20] danh gia anh hudng cua tai luong
trong khoang 0,75-11 kg-VS/(m>.ngd) dén hé thong phan hity mot pha, san lwong Métan cao nhat dat
duoc & tai lwong 9 kg-VS/(m®.ngd). Boonsawang [6] nghién ciru anh huéng cia cc thong sé van
hanh téi san lugng khi biogas va ciing cho thiy rang viéc ting tai luong (4+8 kg-COD/m>/ngd) c6
anh hudng ti€u cuc dén qué trinh hinh thanh khi sinh hoc, san lugng khi dat cao nhat voi tai lugng 6,1
kg-COD/(m? ngd). Rodriguez-Pimentel [5] st dung dich nude ri tir bé thity phan CTRHC c¢6 pH 4.9
dé 1am co chit cho bé MR vdi tai lugng trong khoang 6.6-13 kg-COD/(m*.ngd). Ho cho thiy bé MR
dat hiéu sut san lugng khi tt nhat 279 ml/g-V'S tai OLR 9 kg-COD/(m* .ngd).
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Hinh 4. Méi lién hé giira tai lugng véi san lugng va chat lugng khi gas

Anh huéng cua tai luong dén kha ning loai bo COD trong bé Métan duoc thé hién trong Hinh
5. Hiéu suat khir COD cao nhét dat 98,6% véi tai lugng thap nhét ¢ giai doan EX1. Sy gia ting tai
luong tat nhién lam suy giam kha nang loai b6 COD. Tuy nhién, tai lugng 6,3 bé phan g van dat
duoc ti 18 loai b6 COD > 95%. Hiéu suét loai bo COD ¢6 xu hudng giam manh hon khi tai lugng vuot
6,3. 0 giai doan nay, COD sau bé mé tan co néng do TCOD < 500 mg/L. O tit ca cac giai doan ti 1¢
SCOD/TCOD = 0,39 — 0,62, diéu nay ching t6 ham lugng chit lo limg chiém ti trong 16n. Nguyén
nhan duoc cho 1a do su xao dong manh trong bé phan tmg gy 16i cudn bun ra khoi bé.
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Hinh 5. Anh huéng cua tai lugng hitu co dén chat lugng khi gas va kha nang loai bo COD

EX1
Tai lugng OLR
(kg-COD/m3/ngay)

EX2 EX3 EX4 EX5
Cac giai doan thi nghiém

Bang 3. Anh hudng cia tai lugng dén hoat dong cua hé théng TAD

STT Loai co chét CAu tao hé théng Két qua Tai liéu
1 Phan hitu co chit thai HR: Bé khudy tron lién tuc (36- Hé théng hoat dong hiéu qua nhit Nghién
rén D6 thi 37°C); voi tai luong lén té1 6,45 kg- cuu
MR: Bé loc ky khi dong chay ~COD/(m?ngd) véi san lwong khi  hién
ngugc (36-37°C). 358,6 ml/g-COD (69,6% CH,) tai
2 Hbn hop nudc thai sinh  HR: bé thu nu6c ri khong khudy — San luong khi tdt nhdt 279 ml/g-VStai  [5]
hoat va phdn hitu co  tron; ‘ OLR 9,0 kg-COD/(m>.ngd)
chat thai D6 thi MR: Bé loc bun ky khi dong
chay nguoc
3 Nudc thai ddusinhhoc  HR: Bé khudy tron lién tuc  San luong khi dat cao nhét véi tai  [6]
(30°C); luong 6,1 kg-COD/(m* .ngd)
MR: Bé khuay tron lién tuc
(30°C).
4 Co xanh HR: Bé khudy tron lién tuc tuc O diéu kién tai luong 2,6 kg- [7]
(35°C); MR: Bé khudy trén lien ~ VS/(m®.ngd) cho ning suat khi sinh
tuc (35°C). hoc cao hon 14,7% so véi ¢ tai luong
4.4 kg-VS/(m> ngd).
5 Chét thai thyc phadm HR: Bé khudy tron lién tuc (36-  Anh huéng OLR dén san lwong khi  [19]
37°C); sinh hoc lam mot ham bac hai.
MR: Bé loc ky khi dong chay
nguoc (36-37°C).
7 Chét thai tir qua trinh HR: Bé khudy tron lién tuc OLR tdi wu la 8 kg-VS/(m’.ngd), véi  [21]
san xuét thyc pham (55°C); san luong khi 420-490 1/kg-VS.
MR: Bé loc ky khi dong chay
ngugc (35°C).
8  Chit thai rau HR: bé thu nu6c ri khong khudy  véi san luong khi t&i vu dat 423 mL/g-  [22]

tron (37i’C);
MR: Bé khqu tron lién tuc
(37°C).

VS ¢ tai lugng kg-VS/(m? .ngd)

Ghi chii: HR - Bé thity phan; MR - Bé métan.

4. Két luin

Qué trinh thily phan 1a khong hoan toan, 26% khi lugng khé van & dang thd va bi loai bo béi qua
trinh loc vat 1y. Dich thay phan thu duoc c6 dic diém 1a ti 16 SCOD/TCOD = 0,63 chung t6 phan 16n
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co chat van ¢ dang co cdu triic polymer (kich thudc lo ling). San luong ciia qué trinh thity phan dat

1,26 g-COD/g-VS. Thanh phan VFAs trong dich thity phan 1a 0,4 g-VFAs/g-VS, trong d6 chu yéu la

C2, C3, n-C4 va n-C5. Ti 1& COD thanh phan VFAs chi chiém 74% so véi SCOD, chiing t6 qua trinh

axit hoa van chua hoan tit, 26% co chat da bi thiy phan nhung chwa thé chuyén hoa thanh axit dé

bay hoi.

Khi van hanh bé Métan & tai lugng 1,6 kg-COD/(m’.ngd), h¢ thong dat hi¢u qua tot nhat véi san
luong khi 483,5 Nml/g-COD trong do 71,6% la métan 71,6% va hi¢u sudt loai b6 COD lén t61 98,6%.
Su anh hudng cia tai lugng dén higu suat ciia hé thong 1a mbi trong quan tuyén tinh 4m trong khoang
1,6-6,45 kg—COD/(m3 .ngd). Khi tai lugng vuot 6,45 thi sy suy giam vé chét luong khi, san lugng khi
va kha nang loai bo COD la cang lon. O tai luong 9,5 thi san luong CH4 va hiéu suét loai b6 COD
lan luot 1a 202 Nml/g-COD va 91%. Céc gia tri nay lan luot thip hon 19% va 6% so véi diéu kién
tai luong 6,45 kg-COD/(m>.ngd). Nhu vay diém tai lugng 6,45 duoc coi 1a diém t6i han vé tai luong.
Dudi tai lugng nay hiéu suét loai bo COD dat > 95% va néng d6 SCOD déu ra < 500 mg/L.
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