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Fo 47.5% 38 A, 75 F 5 #) A 188.8.182.109 mL/gTCOD s 7 77 I8 #4575 96 4L 345 SCOD 84 I i %
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Evaluation the Effects of Different Inoculation Sludge on Thermophilic
Anaerobic Fermentation for Cassava Alcohol Wastewater

BIAN Zhiming'*, ZHAO Mingxing'?, LIAO Jialin'*, RUAN Wenquan™?>
(1. School of Environment and Civil Engineering,Jiangnan University , Wuxi 214122, China;2. Jiangsu Key
Laboratory of Anaerobic Biotechnology, Jiangnan University , Wuxi 214122, China )

Abstract: The batch experiment was indicated in this study for the cassava alcohol wastewater
anaerobic fermentation with the four different inoculations under the temperature of 55 ‘C ,in order
to evaluate the fermentation characteristics of four different inoculation sludge. The results indicated
that the degradation rate of SCOD and biogas production rate in the group of thermophilic sludge,
mesophilic flocculent sludge and mesophilic mix sludge group was 72.1% ,72.2% ,47.5% ,and
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188.8,182,109 mL/gTCOD,yq,respectively. However,the SCOD degradation rate and biogas
generation rate in the group of mesophilic granular sludge was only 17.8% and 53.7mL/gTCOD 4q,
respectively, which due to the inhibited methanogens microorganism by the high concentration of
VFA during the fermentation process. The maximum enzyme activity of cellulose and hemicellulase
in mesophilic mix sludge group was 48.2 U and 51.3 U on the 9th day,respectively,while the
mesophilic granular sludge group had the lower enzyme activity of 5.5 U on the 3rd and 9.8 U on the
5th day,respectively. Thermophilic sludge group and mesophilic flocculent sludge had a maximum
enzyme activity of 10.6 U,18.7 U and 24.6 U ,28.7 U on the 5th day,respectively. After 15 days of
anaerobic fermentation , mesophilic mix sludge group obtained highest crude fiber degradation rate of
41.5% ,while the thermophilic sludge group,mesophilic mix sludge group and mesophilic flocculent
sludge group was 25.8% 16.1% and 29.4% ,respectively. The results showed that the mesophilic mix
sludge group had better performance in the degradation of the solid material in the cassava alcohol

wastewater.

Keywords: cassava alcohol wastewater,anaerobic fermentation,inoculation sludge,hydrolysis
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Table 1 Characteristics of cassava alcohol wastewater

I N TR
pH 35~37
S COD/(mg/L) 58 000~65 000

Ak COD/(mg/lL) 24 000~29 000
TS/(mg/L) 41 500~42 500
SS/(mg/L) 250 00~27 000

VFA/(mg/L) 500~700

B 100 5a [EE ¥ & 45 4 2 /g 22~26
B 100 52 BEY o F L4 R g 9~13
B 100 32 EE Y & AR R /g 8~12
100 52 &K 2% IR /g 6.6~7.8

. N/(mg/L) 800~900

2. P/(mg/L) 200~400

K2 4AMAREMTIRAMER
Table 2 Characteristics of four different inoculation

iR | RS R
5 R 4 1541
TS/ (mg/L) 62.9 80.3 101.2 46.8
VS/(mg/L) 349 53.1 82.2 34.9
pH 6.83 6.67 7.94 8.04

1.2 XBRERE

S SN e 3 AN EB 4 4 - 500 mL 3
N, AR R4S RME IR IR % K W i . SO i A &L
AR 450 mlL, S i BE R 55 °C, $2 R IR 35 41 % Ry
35 r/min, FEEE 4 AR FEFIG RS K, 2
A IR R 42 b — S R TS TR RN L B R 6 A%
WK, 25 8 7K b 72 2 450 mlL, 422 P i e vk
99 gVS/L,TCOD 3 12 000 mg/L,SCOD 4 6 000
me/L, LI E 3 AT, B E 2 4L, S
TRy 3 LR FIE . SN G I ) SN
B A 5 min FAAUHEE BT EA, RAK
Fe FE A R BERTRLY 15 d.
1.3 MEF*

TS/VS K FH K e s T 75 I G ), 27 2 R V47 2
R T2 1Y A3 ok A k5 g 7 R & Ik

SRV O 5 S SR 3 06O BRI Bl T 1420 SR
G306 BE 1 2 Ak 2R g AN 27 4 3Rl R A TR
1E 5 000 r/min 2.0 Smin Ji B EIEH, R SLLT 4
Z i (CMCase ) FlA SRME il 1 15 T 5 2 BROSCHR[13].
FilE 3% 72 X o1 mL MLEER 1 min BEARIEY =4 1 g i
JOME 5 S — 1> B ) 5L U SCOD 2 H #F i 48
0.45 wm O TECALUE I U8 5, )P o8 R 4 12 7
HAK S 7% 8GR FUE AR I 43 A7 75 16045 0 VFA SR
FH G 250 5

(21 = ol A

2.1 SCOD TR

AN[F 52565 2 SCOD Jig it Wk B my A8 4L WK 1, 4
N E e I 43 B o NI 1 = i 2 o =i N 1
BT IR B TS T 44, HiM 3 iR A
(1) SCOD ZRME . oy il 2RV Je 4 Fn iR A2 e s
Je 41 SCOD 7E IR F I AL 1 26 4 RAIEE 5 Kk 2l i
KAH, 73514 6 519.0 mg/L Hl 6 681.6 mg/L, Hil i
PG TR HAES 5 KikB i K1H 6 148.6 mg/L, i
ZURTGIRALLESS 1 KNGS 5 KB B A &5, 43 i)
M7 686.1 mg/L A1 7 182.2 mg/L, BE#H & BRI EFT,
4 211 SCOD &R AT AN [F) R BE 1) T B, 28 )R 45 R
iR ZR IR PR s Je 4l IR E B TE TR
41N iR 2R RS e 41 /Y SCOD it & vk B 43 ) ok
1 672.4 .4 927.7.3 148.704 .1 671.4 mg/L,, H 4 4
SCOD 1y B g 2% 4 5 o 72.1% 17.8% 47.5% F
72.2%., H AT UL i 2R TS YR AR R 2R R TE e
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T I 1 TR 0 J5 2 Ak Sl WIS PR /N G )
Jit, i A5 S 3k A vh 45 41 SCOD i T, i AN 4
TR R T A BE VR [RSOR R s> T X JE
RIS 1
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rh L R V5 e 2 TE R R R K, AU 53.7 mlY
gTCOD g, " E BLT5 YR 4L TH A= % K 109 mL/
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Fig. 1 Change of SCOD in four different sludge groups
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Fig. 2 Biogas production rate of four different sludge

groups
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Fig. 3 pH in four different groups
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Fig. 5 Dehydrogenase activity in four different groups
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Fig. 6 Cellulosic and hemicellulosic enzyme activity in
four different groups
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Fig. 7 Coenzyme F420 in four different groups
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Fig. 8 Crude cellulose degradation rate of four different
sludge groups
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CH _|_[n——a—+b—+37C CO»+cNH (1)
Tl e Ty MR

A AR (D) AR, 2R 453 (CH,005) R 4E R
(CsHgO,) FAE W (CsH10:06) B 316 77 B 952 BT ik 235 53
4 414.8 424.2 1 013.45 mL CH,/g dry,

3R 4 ARSI A FR A A BIL ) T R i
o AU b 227 4k 3R 21 2 0 R i 80 I
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Table 3 Removal rate of different organics in each

digested group

TR E % Eﬁfjﬂ
a 32.3 41.5 23.1 25.8
b 60.0 50.3 15.2 19.7
c 21.3 22.6 20.1 18.8
d 39.5 43.1 29.3 28.5
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Table 4 Methane potential attributable to the removal

performance of each digested organic compound

182 mL/gTCOD,q32) Ml 52 BC TS U8 4 H A B8 1Y)
YR LA A Z WG TSRS 9 RP A 4 R iy
FNLF Yt 2 W TG PEfe K, 432k 482 U A S51.3 U, Hp
TR AR 75 e 2 il % MR 22 TR SR 3 R AF 4 R R

2 4 S 5 N = o[ >

R CPUE R R LK SRR 4510 9.79 F1 5.5 U, 3) 2
S ' ' ' HE 1S d DL R BRSNS U TP ALY G o
Jig Bt 0.1 0.1 0.3 0.1

T ORI A R R ORISR 4 A I A K 2
Pt & W i oML 2T 4 % 2 50 0 R 25.8% \41.5%
16.1% .29.4% , 3% 3 W] rh it 2 e 75 Je 20 X AR 35 2 %
JE W T 4T A i o BAA R AP R RE T .

AN ) H2 T 355 08 X5 A 2 2, T2 IR 1 o i 25 RS
], 3 A BE A2 F 2 BT Ve 0 B2 0 R R 1) 25 S
S H L, BEERACT S W R e 2 8] R
ff AL, 5 B e T Aok A b A M VR B AR b AT
REHEATIR AR E

MMM

WAL PE A 4 FpOR [F] 42 RIS U 7E A BEOK B 2R
JB WA TP A A TR S BT RN LB AT] =2 R ) 22
S LIRSS D4 Ak mIRE ARG R
PIRE RS Ve . H IR OR S e AT R 2R IS R 4 4
AN B4 SCOD 4 B R 43 5 S 72.1% 47.5%
17.8% 72.2% , 1H =% 45 510 188.8,109.53.7,

SE k.
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