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Bio-hydrogen Production from Different Pretreated Sludge by Pseudomonas sp.

GL1 and Changes in the Liquid Phases

XIE Bo» GUO Liangs LI Xiao-ming, YANG Qi» ZHANG Yu> YANG Yong-lin, ZENG Guang-ming, LIU Jing-jin,
YANG Zhi-qiang

( College of Environmental Science and Engineerings Hunan University, Changsha 410008, China)

Abstract: Batch tests of anaerobic fermentative hydrogen production by Pseudomonas sp. GL1 were investigated using sterilization, microwave
and ultrasonication pretreated sludge as substrate. The profiles of soluble COD; protein; carbohydrate and pH value during the fermentation
process were monitored. The results showed that only hydrogen and carbon dioxide were produced and methane was not observed during the
process. A maximal hydrogen yield (30.07 mL*g™") and bio-hydrogen content (81.45%) were obtained from the sterilization pretreated
sludge run. The shortest lag time for hydrogen production was in ultrasonication pretreated sludge run (3 h), while the longest one was in
sterilization pretreated sludge run (15 h), and the medial one was in microwave pretreated sludge run (12 h). It was found that the changes of
sludge substrates (soluble COD, proteins carbohydrate and pH value) were various with different pretreated sludge during the fermentation
process, especially in the sterilization sludge run, which implied that the pretreatment method could affect substrate utilization by Pseudomonas
sp. GLI.

Key words: bio-hydrogen production; pretreatment; sludge; anaerobic fermentation; substrate; lag time
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Table 1 Characters of raw sludge

pH TCOD/mg* L~ SCOD/mg*L~!

TS/g* 1!

VS/geL~! A/ mge 17! S /mge 7!

7.0~7.4 8284 ~ 12182 42 ~ 336

12.0~14.7

7.2~9.2 0~ 60 0~13.9

T 8 RAR R I I A v = A TR S AR AR R F o 1
HER 3R KRR ERY O 1 mL A P
AEUSRFE, AUARRE B R A 35 0 (e FE 1
6890N {7 i¥% 73 #1743, TCOD Al #5 )3 52 . A 10mL ¥
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S (A AR FL A5 P 4, A 28 h) .
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Fig.2 Scanning electron microscopy (SME) of
Pseudomonas sp. GL1 ( x 4 000)
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Fig.3  Change of hydrogen yield in the anaerobic

fermentations of various pretreated sludge
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Table 2 Concentration of the volatility fat acid (VFA )in

different pretreatment sludge/pg*1.~"

VFA KR A B Tl dub B A 7 U b F

LI 9569.8 9065.8 24881.2

N TR 0 0 568.9

TR 4912.6 549.7 4240.0

SR 0 672.1 3747.3
2.4 V5 A RE R ARG B

TET5 8 R I TR 15 Ve 7K M A R 0 g,
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Table 3 Characters of the pretreatment sludge/mg*L ™!
VRIS pH SCOD HEM pu¥iia
KA AE B 7.38 2.840.00 270 202.65
T Ak B 8.32 1.890.00 600 450.51
7 7 YR AL B 6.94 1190.50 360 101.96
J5y5 U 7.0~7.4 42~336  0~60 0~13.9
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1890411 190.5 mgeL™" . THAL BE v e 75 7 & 4E K )
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Fig.4 Change of SCOD concentration in anaerobic

fermentations of various pretreated sludge

2.4.2 VGRS AR SRR AR AL

X F1 U8 R I = e R b B TR AR
Yy S AR AR ST, [ A AR AR 2D | Caimu 252 B 5T
TR BRI A TR B AL P Y 7 2 N B B R S AR A
B, AAT TR B 1T B A 7 S 2 B TR
Bl 5.6 & & PAL B Y i I i o o SSOB R vy v vk R
1T AR A B 7 e A0 7 8 T AL B e K T
SRR b SOBE R AT s P 2 TR B AR A BT T [
s OBE T R 450 mge L' AT 203 mge L' &
2222 mge L' F1 183 mge L', B A BETT 1) Ak B V5
o MR T 50.7% F1 9.8% 5 £ 11 5T FE 4 il A\
AR 597 mge L™ Al 355 mge L' B 22 369 mgeL~' I
210 mge L™, B T 1K) LA 75 P BRAIK T 38.1%
M1 40.8% . M K BT ¢ I i A o GBI a] s 1k 2
B AR AR K K B 5 Y A8 TR 4R 7= 5 S B A
AL P BT UM B R I L TR, RO IR B N 203
mg* L' FF 41 306 mge L™, & BT EE AN 272 mge 1™
TEAT 113 mge L™, PR v ol A m] 9 1 2 11 ot
WSE ST AR b, K I 4 1 I RS 4 e vk E B
KRR EFE, 53504 416 mge L' #1790 mgeL™", /&
EIRIN R 2.05 £ 1 2.90 fif .

Xiao 25 LI FURI B Ak B35 98 7 U R B
JEMBERI AT 1 o T B R I (R R AT B T
X5 Tl AN e 7 g Ak B e R AR A SR AL, AR K T



1000 7N 53

F} 2% 29 &

ERANSY IR i S N S A R N O S & i
PR IS Y AR A KA AN TR, 3 Ui B AN [ F 4k B 77
ER W Pseudomonas sp. GLI1 A& eI F% o6 5 Y
IR A

1 400

- —— KT8
o 1200 - R
& 1000 —— AR
i

&

%

e

Eal

5

=

0 I I I I I I I I I
0 4 8 12 16 20 24 28 32 36 40
t/h
5 BRAESRABIEPSERETL
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