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Effect of pH on Co—Production of Hydrogen and Methane from Sewage Sludge and Cornstalk in the Two—
Stage Fermentation Process

LIU Di!, LI Ru-ying', JI Min", LIANG Jun—feng?, CAI Yan-ming’

(1.School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2.Tianjin Key Laboratory of Agro—Environ—
ment and Agro—Product Safety, Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China )

Abstract: Effects of different initial pH values(4.0, 5.5, 7.0, 8.5, 10.0 and 11.5) on co—production of hydrogen and methane from pretreat—
ed cornstalk and sewage sludge were investigated in batch experiments. Results showed significant differences among the hydrogen yields
under different initial pH values. At initial pH of 5.5, the maximal hydrogen yield of 32.0 mL+g™ VS was obtained, and the total energy
produced was 9.16 kJ -g'=VS. At initial pH of 11.5, the maximum methane yield of 265.7 mL+g'=VS and maximum total energy of 9.36
kJ +2'=VS were obtained. Hydrogen fermentation mainly consumed the soluble carbohydrates produced through pretreatment of cornstalk.
Methane fermentation mainly utilized fatty acids produced in hydrogen fermentation stage. The total energy produced in the two—stage fer—
mentation process was 1.4~1.6 times of that in the single—stage methane fermentation.
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Table 1 Characteristics of substrate before and after pretreatment
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Figure 1 Hydrogen yields at various initial pH
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Figure 2 pH variation during hydrogen production
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Table 2 Concentrations and compositions of VFA at the end of hydrogen production stage for various initial pH

B pH  VEA /gL : VFA 4113%

ZH Z i i 7T T S s
4.0 962.9 1.06 97.23 0.36 0.02 1.14 0.13 0.07
5.5 57977 2.32 52.70 1.39 1.15 37.23 4.04 1.16
7.0 53517 4.19 51.73 4.54 1.36 32.65 2.66 2.88
8.5 5786.3 5.05 58.72 4.79 1.43 22.29 4.77 2.95
10.0 4 988.0 0.15 69.03 8.47 1.33 12.97 4.11 3.94
11.5 3963.0 0.31 83.81 6.14 1.50 3.23 4.30 0.70
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Figure 6 Concentration of SCOD at different fermentation stages

f pH (BN 10.0 F 115 B9IR502H , 78 5 20 7= F e b

Bt AJAT T A A R I e %

PG SRS SCOD ¥ B R AR, AR % Ax
[ SCOD E=HK A T 1 28 1 T S /D (R bk
KA, TR VEA CL 2N FE
24 BEEDIT

FRARE e ke 890 kJ -mol ™, S0 Ak Be i
286 kJ-mol™™, & 3 #| th T AR [lg i pH B0 #f
Y VS B ES A B REU=R, AR b
P R MRS S5 7 A ) R DA S R SR S
BEfE R BRI E . AR 3 TLIE R
BrBt, dglf pHS.5 B HAB LSRG, pH & HA7LE
WEWES P ECR R, e hs pH (E R 11.5 #l
10.0 B, SR s 25 14, (5 i) G S 3 25 5 T
B S5 S o b pH 252 RIIAFTE B 25 5
PR DA e S R A A BT 4 S S, R R i
pH ZPREAFAE B B 22 57 i pH A5 X BUAH DR AR
RIErA R RE 2 B o AR R ™ 20 B e
AR RE L, 2 BE AR REI Y 1.4~1.6 fif . PIAHIRA
R A R A g ok A W be, AR I H o LA
T 0.66%~3.93% . 1E7 2 hG pH11.5 B, 7A=Y 42
RET IR R, O 9.36 k) -g'- VS, fEE LR pHS.5 B, A UAE
B R, MR 9.16 kJ - g VS, iR hh pH11.5
B BB ™ UK 2%

3 #ig

(D) FRFEF S5 RIRAS KB, MIEPHRE R 10
g-VS-L™ Higtf pHS.5 iF, HA &K, H 320
mL-g ' =VS, g2 3 Yy 251.4 mL-g'=VS, {L [
2 4f pH11.5 B H BE %R AIK 5%

(2)FEFFST5IRIR A K, 17 AW B, 2R

&3 FEIELH pH FHTEHSSPIREEERT L

Table 3 Hydrogen and methane energy production at various initial pH

i pH A o B

AL VS VS RRERIETAN L VS A VS HUAEREA VS
PP 0.0 0.00 0.00 162.1 5.67 100.00 5.67
4.0 0.0d 0.00 0.00 231.3e 8.10 100.00 8.10e
55 32.0a 0.36 3.93 251.4c¢ 8.80 96.07 9.16b
7.0 7.9b 0.09 1.03 245.3d 8.58 98.97 8.67d
8.5 6.9b 0.08 0.89 245.4d 8.59 99.11 8.67d
10.0 5.8¢ 0.07 0.72 257.5b 9.01 99.28 9.08¢
11.5 5.5¢ 0.06 0.66 265.7a 9.30 99.34 9.36a

FE : [ BB R - RAR TR 9 h 22 53R .35 (P=0.05)  ARic P RER A Y S 25 5 8 35 (P<0.05)
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