278 H2 M

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol.27 No.2

2012 - 4 A Apr. 2012

CO, TR B 77 XeF 2 9 Joa fE 4L it il B 2 SUA RO =2 )

F oR', E RN, kMR, X #', WKL’
(1. REPHE RSP R S THERE, KHE 300457; 2. RERHE RFEMRBLE 5% TSRS, R 300457)

B OB AE RSB B, 5AG A Y AT T o COp M A a9 AL ARAF L. 45 R A : CO, M
# CaO A= Ca(OH) , T Y1 ATk 2k SRAEAC I READ I 2R = 80 =R B , A = & = A% w1 #5 30, fm CaO B, &
A CaO Hhngag3ghnmigin; ML Ca(OH), HFimE a3, § LKA M+ A RARY Hihe = AT A
B 3L, FI 8, Ca(OH) o AL AR A 7= 05 HoO TTAHE b £ M IR = K B A K AR e B (WGS) #9 B4y , AN
— G R BT A R

SEER: EPI MEACHR: BAR G COL MR
RESES: TQ351.2 XHRIRERRD: A XEHS: 1672-6510(2012) 02-0018-05

Influence of CO; Sorbent on Biomass Catalytic Pyrolysis for
Hydrogen Rich Gas Production

WANG Chang', WANG Gang', ZHANG Xianglong', SONG Yang', HAO Qinglan’
(1. College of Marine Science and Engineering, Tianjin University of Science & Technology , Tianjin 300457, China;
2. College of Material Science and Chemical Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: The catalytic pyrolysis reactions of rice husk were carried out in a dual-particle powder fluidized-bed (PPFB)
reactor to investigate the effect of CO, sorbent on the yields of hydrogen-rich gases and the distributions of pyrolysis prod-
ucts. The results showed that CO, sorbent obviously promotes the secondary phase reactions of the biomass primary decom-
position products. The products shift towards the production of hydrogen. The amount of hydrogen increases with the in-
crease of CaO. The maximum a of the volume fraction of hydrogen and hydrogen yield were observed while adding
Ca(OH),. In addition, the H,O produced through Ca(OH), decomposition during the catalytic pyrolysis process can be a
reactant in biomass secondary reaction and WGS reaction, and the hydrogen yield in pyrolysis is further increased by
Ca(OH) , sorbent.
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Tab.1 Ultimate and proximate analyses of rice husk %
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Tab.2 Effect of CaO addition on gas composition and hydrogen yield

n(Ca) : n(C) ikiazik PR/ (mL-g ™)
H, CcO CO, CH,4
0.0 12.37 43.22 40.07 4.34 47.85
0.1 15.38 4291 37.29 4.42 63.81
0.3 21.84 41.29 31.74 5.13 94.37
0.5 29.82 40.48 25.32 4.38 129.95
0.7 33.81 41.03 21.77 3.39 288.56
1.0 40.73 38.75 18.99 1.53 302.48
1.5 41.02 37.95 19.23 1.80 304.76
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Tab.3 Effects of CaO addition on the product distributions and yields

n(Ca)  n(C) TEHLR A% WA AR % WS A PR R /%

H, Co CO, M3k CHy GH, GCHs GCH, & ES HR ZHZR Bt
0.0 043 2090 3045 5178 098 068 004 022 192 032  0.02 0.00 0.02 036
0.1 057 2316 2843 5216 101 078 0.8 063 260 018 0.6 0.04 0.03 031
0.3 0.84 2523 2489 5096 103  0.71 006 026 206 022 0.2 0.01 0.02 027
0.5 1.16 2927 2495 5538 120 068 006 028 222 017 0.0 0.04 0.00 021
0.7 195 29.17 21.88 53.00 256 101 0.11 056 424  0.09  0.00 0.03 001 013
1.0 270 3241 2037 5548 246 121 0.08  0.58 433 006 0.1 0.00 0.00  0.07
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Tab.4 Effect of different pyrolysis conditions on 10G ,
HCG and HCL
WK e co, MR 10G/%  HCG/%  HCL/%
1173 Si0, A 20.74 1.17 2.38
873 SiO, A 14.37 1.08 3.68
873 Ni-Mo At 51.78 1.92 0.36
873 Ni-Mo Ca0 57.90 433 0.07
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Tab.5 Effect of Ca(OH). addition on gas composition and

hydrogen yield
#(Ca) = n(C) BB BU% Fﬁ’i%/
H, co CO, CH, (mLg™
0.0 12.37 43.22 40.07 434 47.85
0.1 25.19 34.99 34.58 5.24 160.74
0.3 42.83 32.06 23.15 1.96 339.81
0.5 56.87 30.76 16.19 1.18 574.08
0.7 49.06 32.48 17.27 1.19 493.32
1.0 48.40 32.68 17.49 1.43 466.47
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Tab.6 Effects of Ca(OH). addition on the product distributions and yields

n(Ca) < n(C) TEBL AR/ % TR AL G IRICRE % TG PR ICR %

H, CO Co, Bt CHi GH, GHy, GHe &it #  H¥  ZHE  Z it
0.0 0.43 20.90 30.45 51.78 0.98 0.68 0.04 0.22 1.92 0.32 0.02 0.00 0.02 0.36
0.1 1.14 21.58 22.85 45.57 0.98 0.26 0.09 0.16 1.49 0.28 0.05 0.00 0.02 0.35
0.3 3.03 24.99 17.48 45.50 1.18 0.31 0.11 0.17 1.77 0.29 0.08 0.03 0.00 0.40
0.5 4.61 29.87 12.79 47.27 1.78 0.41 0.04 0.04 2.27 0.21 0.07 0.00 0.00 0.28
0.7 3.37 30.12 13.01 46.50 2.66 0.02 0.05 0.19 2.92 0.09 0.02 0.00 0.05 0.16
1.0 316  29.69 13.18 4603 3.16 0.17 009 002 344 007 000 000  0.00 0.07
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