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Fig. 1 Schematic diagram of reaction apparatus
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Table 1  The factors and levels of the orthogonal

experiments of different reaction conditions

A ACRIRBEE/C)  B(S/IC)  C(R#ER/%)
1 600 5 4
2 700 6 6
3 800 7 8

F2 AREELFGEEFHFEZIIRERKTER
Table 2 Factors and levels of orthogonal experiments of

different catalyst preparation conditions

e X Y z
(Behemtlal/h) - CBheii B C)  (FLBR/ppi)
1 1 600 10
2 2 700 20
3 3 800 40

RI EXIWRARL(3)
Table 3 The orthogonal experiment schedule Ly(3*)

%
e
A/X B/Y C/z /
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

2 EWER5WIR

AR AE A S B rh BB R AR RO A
C,H,OH + 5H,0——8H, + 6CO + 642.8 kJ/mol (1)

CO+H,0——CO0,+H, -41.2 kJ/mol (2)
CO +3H,——CH, + H,0 - 206.3 kJ/ mol (3)
CH, + H,0——CO + 3H, +206.2 kJ/ mol (4)
CH, +2H,0——CO, +4H, + 165 k]J/mol (5)

2.1 AR B F XTI R A0

MR 3 M SE g HE, fE S - & Lk TR
My 5 7K 28 AR A L5, 5 5[] 2 I 4% 1
XA S ALK SR, LR W IE A H,
FER SALBCR A H R S5 RN 4 iR,
P4 ) IE S SR 45 R 0T AL, Hy 2 RN 0.101~
0.158 Lig, SALBH N 43.74%~69.15% , H, W JE Ny
39.10%~51.27%.

HREZR 4 AR RN AR IEAC SRR i 25 51 R
W 22 MRS H AT T 25 SR 036 5 R, R S
AL, S0 Hy P2 i 2R £ T A>B>C, R
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Table 4  The orthogonal experimental results of

different reaction conditions

SRS HER/Leg SAECR% H. MR 1%
1 0.101 45.93 39.10
2 0.121 47.02 45.83
3 0.109 43.74 4335
4 0.134 62.61 48.94
5 0.145 58.55 51.27
6 0.137 55.73 4721
7 0.141 66.47 45.78
8 0.158 62.02 48.24
9 0.150 69.15 47.87
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Fig. 2 Effect of reaction temperature on the yield of H,
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Table 5 The orthogonal experimental analysis of different reaction conditions

SIS BaxilE 2 AR EE/C) B(S/C) CFA /%) 4 el e FW
H,j" 5 R 0.118 0.048 0.01 A3B2C2 A>B>C
AR R 60.95 7.42 15.1 A3B1C2 A>C>B
HL iR R 19.14 11.52 8.09 A2B2C2 A>B>C

< R FR IE A8 T A B 2%
2,12 JKHBR L (S/C) RS2 5645 H 1) 5%

Bl 3 45 T AR S/C X Y H, 7= 2%, fifi 5 S/C
HYIE R, Hy P2 0.144 Lig 5 % 0.161 Lig, s/
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Fig. 3 Effect of S/C on the yield of H,
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Fig. 4 Effect of loading on the yield of H,
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Fig. 5 SEM images of load with different loading after reaction
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*6 AREAFHEXGELSIRESR
Table 6  The orthogonal experimental results of different

catalyst preparation conditions

S Rt A% HIERE%
1 0.156 68.31 50.87
2 0.167 72.47 52.46
3 0.159 69.56 51.09
4 0.148 67.10 48.41
5 0.151 66.38 49.27
6 0.144 64.94 48.03
7 0.142 60.88 47.82
8 0.148 61.62 48.58
9 0.139 62.75 4778
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Table 7 The orthogonal experimental analysis of different catalyst preparation conditions

SIS TS XOBREBERTE/A)  YORBEIREE/C)  Z(FLBRR/ppi) G E152
H, "% R 0.053 0.024 0.006 X1Y272 X>Y>7Z
AR R 25.09 4.18 745 X1Y272 X>7Z>Y
138733 R 10.24 3.41 1.17 X1Y272 X>Y>7Z
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Fig. 6  Effect of different load on the yield of H,
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STUDY ON HYDROGEN PRODUCTION FROM PHENOL IN
BIOMASS TAR BASED ON ORTHOGONAL METHOD

Tang Zhiguo, Zhang Danyang, Liu Qingqing, Min Xiaoteng
(School of Mechanical Engineering , Hefei University of Technology , Hefei 230009, China)

Abstract: The influences of different reaction conditions and preparation conditions of catalyst on H, yield, gasification

efficiency and H concentration are investigated with orthogonal experiment method and range analysis method in which

phenol as a biomass tar model, and SiC porous foam ceramic as catalyst carrier. The results show that the gasification

reaction temperature and the catalyst calcination time are the key elements to affect the gasification indexes. The optimal

reaction conditions for the H, yield are as follows, reaction temperature is 800 °C, steam-carbon ratio (S/C) is 6, and

catalyst loading is 6%. The optimal catalyst preparation conditions for the H, yield are that the calcination time is 1h,

calcination temperature is 700 °C, and porosity is 20 ppi.

Keywords: tar; hydrogen production; phenol; porous foam ceramics; nickel-based catalyst; orthogonal experiment



