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Abstract

The LS — SVM (least square supporting vector machine) model of combined tar removal process in

pine block gasification was established according to the experimental data.

On the basis of condition

optimizing for tar removal in the furnace, multi-objective optimization function for catalytic activity was

put forward, and then the Pareto-optimal solutions were gained after optimization. The results showed that

the tar content from gasifier outlet was less than 2 g/m’, which met the requirements of inlet tar content

for catalytic cracker. The tar content at the entrance of tar catalytic cracker was between 0. 126 g/m” and

0.340 g/m’.

The gas heating value was more than 4 MJ/m’, met the engineering requirements, so after

condition optimization, the gas quality is better than that of the experimental results.
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Fig. 1  Schematic of biomass gasification for gas production
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Fig.2  Model of combined tar removal process

in pine block gasification
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Tab.1 Experimental data of pine block gasification process
it g 2 Ey T,/C R,/ % T,/C W/ % Vynsy/kg=h ™' Uy/cm-s ™! T, /mg-m > Q/MJ-m ™3
N-78 0. 40 820 10 880 3 0.61 43.17 6300 5.6
N-79 0.27 785 11.1 960 3 0. 69 43.7 1 090 6.0
N -80 0.29 842 5.9 920 3 0.70 46. 1 4550 6.2
N-381 0. 31 785 0 840 3 0. 66 33.3 3150 6.3
N-82 0.27 795 0 865 3 0.96 35.3 15 400 4.3
N-83 0.36 859 0 870 0 0.70 31.0 5700 5.5
N -84 0.42 850 10.2 965 0 0.54 38.0 5230 4.8
N -85 0.37 814 11.4 932 0 0.51 32.0 2230 5.3
N -86 0.52 827 10.9 936 0 0.33 25.0 3720 4.6
N-87 0. 40 879 11.1 941 0 0.42 39.0 5000 3.6
N-88 0.35 850 0 850 0 0.72 52.0 930 5.1
N -89 0. 40 820 0 885 0 0. 47 51.0 185 4.9
N-90 0.33 852 0 900 4 0.48 48.0 4280 4.6
N-91 0.36 850 0 902 4 0.43 56.0 1 860 5.5
N-92 0. 30 852 0 896 4 0. 46 56.0 2230 6.0
2 MARSUISEREDNESKRERE
Tab.2 Comparison between model output and the experimental data in pine block gasification
st FE il B i AR HE
T W/ mgem ™ B/ mgem A 25 /% WA/ MIm B/ M m R B35 /%
N-90 4280 4040.3 5.6 4.6 4.79 4.1
N-91 1 860 1923.2 3.4 5.5 5.31 3.5
N-92 2230 2274.6 2.0 6.0 5.85 2.5
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Tab.3 Experimental data of catalytic cracking of tar from gasification

5 T, 0 L, T T oo Qi H, o 1 CH, A
%' /mg+-m 3 /MJ-m 3 /s /C /mg-m > /MJ+m 3 3%/ % I8 % 38/ %
N-78 6 300 5.6 0. 74 820 2700 5.3 15.7 16.0 3.1
N-179 1100 6.0 0. 66 865 500 5.4 17.5 16.7 3.0
N - 80 4550 6.2 0. 66 890 2550 5.4 10.3 13.1 2.2
N-81 3210 6.3 0.89 835 1 500 4.5 15.9 12.6 1.8
N-82 15 400 4.3 0. 86 855 2 800 5.9 20.9 16.9 3.5
N -83 5690 5.5 0. 80 956 3100 5.0 15.7 16.0 3.1
N -84 5230 4.8 0. 63 912 270 5.4 18.8 20.0 2.0
N-85 2230 5.3 0.72 937 1200 4.8 13.6 14.8 3.3
N -86 3720 4.6 0. 87 961 350 4.2 10.9 13.8 3.1
N -87 5000 3.6 0.54 854 1245 3.9 16.5 17.2 3.6
N - 88 960 5.1 0.35 910 200 4.0 13.3 13.5 2.0
N -89 1260 4.9 0.36 832 935 3.8 11.3 11.3 2.6
N -90 4280 4.6 0.29 875 1310 4.1 18.6 17.7 2.8
N-91 1860 5.5 0.24 880 570 3.5 9.6 11.0 2.8
N-92 2230 6.0 0.24 820 1970 4.5 11.2 13.1 4.0
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Tab.4 Comparison between model output and the experimental data in catalytic cracking of tar

N-91 N-92

TiH Tt om Qo H & cofkfl  CH A Tt om Qou H KB co k. CH AR
/mg-m’3 /MJ-m 3 8 % R % I8 % /mg~m’3 /MJem 3 I % S8 % I8 %

P R} 570.0 3.5 9.6 11.0 2.8 1970.0 4.5 1.2 13.1 4.0
T 610. 4 3.8 10.3 12.1 2.4 1867.5 4.8 11.8 14.2 3.5
X iR 2/ % 7.1 8.6 7.3 10.0 14.3 5.2 6.7 5.4 8.4 12.5
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BT I e B A A g AT A Fig.3  Optimization process of tar removal in gasification
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Tab.5 Optimization results for pine block gasification

. Vinsy T, U, T, Q
/kgsh™' /C /C Jemes™' /mgem ™ /MJem
0.3 0.6 801 957  52.9 877.6 6.5
0.3 0.6 800 879  52.9  1104.8 6.4
0.3 0.6 798 841  26.9  1122.3 6.3
0.3 0.6 787 910  42.2  1225.7 6.1
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Tab.6 Optimization results for catalytic cracking of tar

L Teu Tor o Qou L

/s /C /mg-m /MJ+m™? /57!
0.90 884 340. 1 5.3 0. 68
0.49 890 207.6 4.8 1.57
0.41 897 197.9 4.5 1.88
0.39 903 180. 2 4.3 2.05
0.46 903 126.0 4.7 1.86
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Tab.7 Optimization results for combined removal of tar from gasification

HER T B ST Q T, AR T8 Tt o Qom L
[ Vyusv, W] [Ey,Ty, T,,U, ] /MJem ™3 /mg-m_3 [t,,T] /mg-m'3 /MJem 3 /s 7!

[0.41, 897] 197.9 4.5 1.88
[0.6, 3% ] [0.3,801,957,52.9] 6.5 877.6 [0.39, 903] 180.2 4.3 2.05

[0.46, 903 ] 126.0 4.7 1.86




102 I A I R A i

2012 4

®8 MUIRTHEALRBIEHHRKSEIEAS

Tab.8 Main component contents from catalytic cracker

£ T H, (& CO A CH, &R
/s /C EL P 5388/ % 4385/ %
0.41 897 18.5 18.1 2.3
0.39 903 18.1 17. 4 2.5
0. 46 903 18.0 18.1 2.0
&t
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