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Abstract: The effect of initial pH (4. 0 ~ 10. 0) on
thermophilic fermentative hydrogen production from cassava
ethanol wastewater was investigated in batch experiments.
Results show maximum hydrogen product (383 mL) is
obtained at initial pH 6. 0 and the corresponding hydrogen
yield is 70 mL + g~'. The total amount of VFA /ethanol and
the proportion of acetic acid in the VFA increase with the
increase of pH. The distribution of aqueous products is always
dominated by butyrate. The heat-pretreatment at 90°C for 1h
cannot completely inhibit the activities of methanogenic
bacteria and homoacetogenic bacteria. Hydrogen consumption

at different degrees was observed at initial pH 6.0~10.0,and
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methane was detected at initial pH 9. 0 ~ 10. 0 during the
fermentative process. The degradation of substrates in cassava
ethanol wastewater and fermentative products further
demonstrate that the hydrogen is generated from the
production of butyrate, resulted from the carbohydrate

degradation.
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Tab.1 Characteristics of cassava ethanol wastewater

EC1 L Eiva e
o (TCOD) g.L! 50.5+0.4
©(SCOD) g. L1 27.5%0.4
o(TS) g.L! 47.9+0.4
0(VS) g.L! 39.4+0.7
0(TC) g.L7! 28.2+1.4
0(SC) g.L! 4.5%0.9
o(Pr) g.L7! 5.710.1
pH 4.1%0.1
t T =90

{0 (TS Ay BB A B R 0 (SO ERTEROR LS8 -

1.2 EMiTE

SEHG FRE RS TR B RS ) TR SRR R
PR (UASB) 27 7 B Hh i PR A8 S0k 35 U8 o H v 4 % 1
BV ER 0 (VSS) LBV AR 0 (TSS) LK pH 435
42 g+ L7170 g« L71,7.5. ik Hh R D S0
Biv5JeAE 90°C HIZKIEH A 1 h LAFI ] P B g A1 )
T
1.3 LIhgit

[E] BRSCEGAE 250 mL 19 1M 3% i P EA T 1) 0 3
HOIA 40 mL 283 v i AL B 15 P AT 140 mL 7
KK s FHZE 7K AL AR B 22 200 mL. i F A 2
i1 =ty RN o (0 W N e Y i R
ST IR A U 2 mol « L (R FRIA K »

5 2 mol « L™ (i &0 A AL B 3 IR 9 TR A W w0 B
pH 43514 4.0,5.0,6.0,7.0,8.0,9.0 F110. 0. FA%
AR BRI P AR AR B AR R AR I S 1T 3 O
BELVETARBRIR T, RA LB E R 60C 7K
E % %R 150 r« min ™' N ad A o AR R
TR FHAE AR o B R 4 # BB R
MRS T ARG SRy T 0 P 52 50 ) B
HERFE S A 505 3 K.
.4 S#AE

TEST M A RE S BT 78 3 500 1« min ™! F &0
10 min, i 0. 45 pm () 38403 U8, 28 08 80 Sk 2
0(SC), o (Pr), # K& A HLER (VFA) 1) it &t ¥k J&
©(VFA) (C,~Cs) M Z LA I pH. Horpr, 0 (SC) 2R H
R B R T A A R R PR AR T
M s 0 (VEA) F1 £ 1 FHAUAH €838 4 (CHPS8901D il
S g RE ) CPWAX52CB(30 m % 0. 25 mm X 0. 25
pm) 5 ARG 43 FASH 8385 {X (Shimadzu GC - 14B)
M52 . 38 R AR 4E5N Carbosive S 11 5 pH JT] 620 %I
pH T i A% A AT FRA FD I
1.5 BAZENH

K& IE 8 Gompertz 571 (5 (1))70) % 7= &,
WA T S 2 G

H(t) = Pexp{—exp R, e(A — )/P + 1]} (1)
L HCD & B & &, mL; P2 K7 &l it
mL; R, & K= A%, mL « h™'5 2 & &l e
BfE] b ff ] Origin 7. 5 R4 % 5256 £ 4 17 41 26
PERNE  SRAFAS[F BT 46 pH 2514 T Gompertz F 7 fy

2 HR5HR

2.1 ¥t pHMREAXBEF~SHZMN

Bl 1 3RR TARFERIG pH(4. 0~10. 0 514,
AR SEPHG PK e i DR AR R e ) SRR AR AR b
TR 60 h 5 s ANFZEE T il kB R &
AR V4G pH X R A s 5 IR 2
ZON4.0 EE 6.0 0, B SA S H 253 mL
Jng] 383 mL; Z J5 k4 mwiih pH (E, R A&
EHF MR E pH 10. 0 B, 2RSSR
195 mL.

XA R W46 pH H 45 170 T 19 ™ & 5 s R
Gompertz & IETHAERIRIUA 15 2 AR OC S 51
HN T3 2. 9146 pH AR B K™= S A [A] >4 pH
RFENT 6.0 B, e K7 Sl ol 0 2 R



1038 EIR AN = - D) 5 38 4%
pH 6.0 i, i KP4 R 24.0 mL « h' =406 Ho il pH Oy 9~10 404 F L 7E 4R K BEP= ALY

SRR AR A AL, FERI LG pH 6.0 1)
K35 70 mL « g s W kE pH e i =l fr (R 25 3L
PR REAR. Fan 867 ) FH 40 5 9 1 9 4ch 22 1) mie
T R K DR 48 5 B e A LA 28 g R, ke BRI
36 CHIF=S %K 68.6 mL « g '. 8kl £ 37°C &4
T R ik Ak B A 35 YR A T R R R T A
R AREANA 14.4 mL « g7 URTFREAR X AR E
RS K AAT AT AL B, 75 0 45 8 70 mL « g~ 7=
AR RHIZIR KL AW A G SR b5 9] 4R pH
[ TF i s 7 AU I B[R] 5 T Rk 3. w146 pH 4. 0 B,
WG A 27. 1 ho i AE pH 9. 0, ¥ J5 B 5] 45 75 %2
6.8 h. X AT RESE i THEF5 R BL A T UASB J b 2 »
FAF 7= e i) & B pH 238 FrpdE (pH = 7.0~
8.0). WA MABSAAEAE K i AU, IR AR ™
ARR PG pH ERPETE IR, T 2 B i &
PG 07 R ) 25 8 TR A W) pHL BE A DRk b A B2 30
P 7 SR TS P T iR 7 S i ) 4

400
=3
& 300
H
E—m’ 200
%\ 100 [ " —o—pHb5.0 —a—pHS.0
y —=pH6.0 ——pH9.0 —e—pH10.0
* s 1 I 1
0 20 40 60 80
IR /1

E1 #% pHEXNZER=SEHFM
Fig.1 Effect of initial pH on cumulative

hydrogen production

*2 AEBHEKEARENS pHEHTH
Gompertz £ E it ERE SHE
Tab.2 Modified Gompertz equation parameter values for

cassava ethanol wastewater at different initial pH

WG pH fZ pH P/mL Rn/(mL-h™1) A /b HCHRE R?

4.0 4.4 253 15.8 27.1 1.000
5.0 4.9 376 12.7 13.7 0.982
6.0 5.4 383 24.0 13.0 0.999
7.0 5.5 307 14.0 9.7 0.997
8.0 5.7 251 12.8 7.0 0.997
9.0 5.7 222 10.1 6.8 0.995
10.0 5.9 195 11.9 9.5 0.993
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