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Table 1 Characteristics of the sewage sludge samples obtained
after thermal treatment in different times

Treatment time i SCOD Carbohydrate" Protein"
(min) P (mg/L) (mg/L) (mg/L)
0 7.07 270.50 48.46 80.29

2 7.13 1426.28 285.72 1018.40

5 7.26 1707.00 30691 1094.65

10 7.18 1542.30 305.56 1027.74

15 7.03 1393.95 262.29 1000.97

30 6.99 1636.95 29143 1067.88

Note: 1) Soluble matter.
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Fig.1 Effect of thermal treatment time on hydrogen
production from sludge
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Table 2 Characteristics of thermally treated sludge samples
with various initial pH values

InitialpH  SCOD (mg/L)  Carbohydrate” (mg/L)  Protein” (mg/L)
5.0 2968.8 652.59 1528.93
6.0 3112.8 647.74 1510.06
6.5 3081.6 681.67 1533.13
7.0 3236.4 631.59 1518.45
75 3240.6 675.20 1593.95
8.0 3274.2 654.20 1549.90

Note: 1) Soluble matter.
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Fig.3 Change of pH in hydrogen production from thermally
treated sludge under different initial pH values
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67.74%, 51.61%, 35.48%F1 19.35%, XN [K)75 Jeis i &
23914 50, 100, 150, 200, 250 mL5IRIKE N 11.73 g
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A BV A R AR K] 4 R, AT CUE
AL BV e e SOV TR AR 51.61%I, &0 Fd K
(9.41 mL/g VSS), Tl 2 iy sl B A 2 ARy 5 Je i &L
FEE, MR NIRIER R 19.35%0), 758 & %
ik, 1X 4.18 mL/g VSS.
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Fig.4 Effect of reactor headspace rate on hydrogen
production from thermally treated sludge
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Fig.5 Change of hydrogen content in the gas phase of reactor
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Table 3  Sludge characteristics with different concentrations
after thermal treatment

Sludge concentration i SCOD Carbohydrate Protein
(g VSS/L) P (mg/L) (mg/L) (mg/L)
3.80 7.90 910.20 236.91 437.59

7.81 7.00 1809.00 328.45 740.02

11.83 6.83 2458.80 537.09 955.47

15.02 6.76 3053.40 615.17 1136.13
17.60 6.72 3670.80 1072.84 1271.29
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WRTEA NP, R SCOD sy iy gtk
AN oy 23— 20 KR A R AT HURT, PRk
FEME, AR YEA VIR RS2, N pH {iEAK.

W AN IR JEE 1R A 35 e AT DR AR R I, S L T
B 51.61%. RIS 06 45 S W AL B Y5 I8 &
AN AR S pH {EN 6.5~8.0, TMTIXLLy5 211 pH {H)
UGB (R 3), BE, AN as pH(E, 33
HJEAE. 3X 5 P AL BRI e A A a6 P
N NEINTE W, iR, AR, ik
fE4 17.60 g VSS/L B, =455 % (28.63 mL). 1X15i%
WTE T #Ub HY5 YR ) SCOD. WKLY, B 1 Ak
FE R — 30 A VSR A R NIAR, Mg Te Ik
i 7.81 g VSS/L I, &% K(19.57 mL/g VSS), il
IR E A T T ML, SRS~ R R, W
TSRS 3.80 g VSS/L i, &% 24 13.95 mL/g VSS,
M5 17.60 g VSS/L i, & %{ 10.84 mL/g
VSS. X FEIE R VG IR B m Iy, Vol s e
MU B &, A = K B, = AR A
T2 RN TR R, R R el s,
SN S PR GRS A T I B, T DR BRI
I IR AT MU, a0
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Fig.6 Effect of sludge concentration on hydrogen production from thermally treated sludge
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Influential Factors of Fermentative Hydrogen Production from Thermally Treated Sewage Sludge

XIAO Ben-yi, LIU Jun-xin

(Research Center for Eco-environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Four influential factors of fermentative hydrogen production from thermally treated sewage sludge were investigated,
including thermal treatment time, sludge concentration, initial pH and headspace rate of reactor. The performance of thermally treated
sludge was affected by the treatment time, which resulted in different substrates for fermentative hydrogen production. And 5 min at 121
‘C was optimal for high hydrogen yield, but longer treatment time than that was negative. The highest hydrogen yield of thermally
treated sludge occurred in the initial pH value range of 6.5~8.0. The value less than 6.5 was unfavorable. The headspace of reactor at
51.61% was optimal for hydrogen yield from thermally treated sludge by batch experiment. The highest hydrogen yield occurred at the
sludge concentration of 7.81 g VSS/L. The optimal hydrogen yield of thermally treated sludge was 19.57 mL/g VSS.
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