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Fig. 1 Schematic diagram of biomass pyrolysis catalytic system
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Fig. 2 XRD patterns of different as-prepared
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Table 1  Performance of gas reforming and tar cracking on different catalysts
A P % PR S EAT =
[H.] [CHs [cOo]l [€O.] [GH.] [CHe] [CH,] Nm’-kg™ %, wt
TefiEfls] 2385 1455 4517 1203 4.06 0 0.34 0.70 —
Ni/2 A1 46.68 2.56 46.25 4.26 0.25 0 0 1.12 85.85
ColfEH A 40.56 6.02 45.61 7.45 0.36 0 0 1.01 89.13
NisCo/ 58 A1 45.43 3.24 46.96 4.11 0.26 0 0 1.10 88.92
Mo Ni;Co/2E 5 £1 50.08 0.43 47.02 2.47 0 0 0 1.22 96.60
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Fig. 4 XRD patterns of catalysts before and after reaction over
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Table 2 Tar components before and after catalytic reaction

NPT . . b5 /%
15 BRI} 8] /min IS 2z HEALHT/%
Ni;Co/2E T A Mo, NisCo /2T A7
2.51 S CoHs 10.71 62.79 41.80
3.69 M CsH;N 0.56 3.36 0.19
4.15 CiES CH 5.25 5.72 16.38
6.86 L CsH 0.40 0 0
7.30 KK CsHs 3.80 12.35 0.7
11.94 i CoHy 4.04 0 1.05
16.25 ES CioHs 19.16 7.43 22.53
19.38 2-HIRE-28 CiHio 0.70 0 0
19.79 1-FH 325 CiHio 0.28 0 0
21.64 7S/ CiHyp 1.41 0 0
22.96 )i CiHy 0.64 0 0
23.43 e CoHy 6.84 0 0.62
25.11 W] CioHy 1.25 0 0
26.70 Vil CisHyo 3.77 0 0.35
31.14 H CiHyo 10.10 0.80 3.15
31.37 CiHoo 3.61 0 0.28
33.88 AH-IRI% —If [ def ] 3E CisHio 1.41 0 0
35.04 2-RHEZE CicHy 0.71 0 0
36.71 5 CiHyo 7.27 0 0.73
37.69 P CieHio 7.01 0.40 1.79
39.76 11h-2E31:[b] % CiH, 0.31 0 0
42.44 FI[Cd ] CisHyo 0.32 0 0
43.32 I [ ghi |9 CisHyo 0.99 0 0
43.45 0% CisHp 1.33 0 0
43.60 i CisHi 1.40 0 0
48.20 It alee CaoHi 1.15 0 0
49.24 TZEME CaoHox 0.54 0.06 0
49.44 HIfLe] T 25K CoH» 1.28 0.08 0
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Fig. 6 Route scheme of catalytic cracking of pyrene
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Fig. 8 Route scheme of catalytic cracking of benzene
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CATALYTIC REFORMING CHARACTERISTICS AND MECHANISM OF
RAW GAS FROM BIOMASS PYROLYSIS

Lu Min'"?, Xiong Zuhong'”, Fang Kejing'”®, Li Jiging"”, Li Tao"

(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences , Guangzhou 510640, China;
2. CAS key Laboratory of Renewable Energy , Guangzhou 510640, China;
3. Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development , Guangzhou 510640, China)

Abstract: Series of catalysts supported on cordierite are prepared by loading Ni, Co and Mo active components in vacuum

conditions and characterized by XRD and TPR. The catalytic reforming performance of all catalysts is evaluated by the raw

gas from biomass pyrolysis, and corresponding reaction mechanism is also analyzed. The results show that the Mo;Ni;Coy/

cordierite catalyst exhibits the best catalytic performance, and corresponding gas product rate and tar cracking rate are

high up to1.22 Nm'/kg and 96.6% respectively. The formation of Mo.C not only can promote the gas reforming, but also can

inhibit carbon deposition. The main reactions are hydrogenation and decarbonization during tar catalytic cracking process. It

can conclude to two steps, one is the conversion of polycyclic aromatic hydrocarbons (PAHs) to benzene , another ons is the

conversion of benzene to small molecule gas.

Keywords: biomass pyrolysis; tar; catalytic eracking; carbon deposition; polycyclic aromatic hydrocarbons



