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MMT fE46 7. B 58 52 B A CRE X 73+ B &t 282,
R 240 m* /@) R T A= L 20 1Y
T T B oy HT S W T 0.5 h, il )2 (] R 4
KL NiCNO,), « 6H, O Hrai) N, &
KB4 8 25 % ~28Y0) M UTTER . # IE Ni 5
OH ™ — & ¥ o i & Lo HC i A [F) 4806 76 FF 19 5%
PETF F LA b A 5 5 A R M AE 60 °C
RAE.HP pH b 9. IS DiEsHE 2. 2 B
T, BB KRS, T 110 'CF TR 14 h, fES
ST 4> BIAE 600,700 Fi1 800 °C T 4842 4 h(F+
AR 2 °C/min) , 15 285 R AR # BNi
A MMT (%9 7 /Y & b A B8 TR A i, 1) 4
INi-1IMMT-700, %7~ Ni fl MMT ¥ & #& th
1 1 BBRIRE N 700 C.
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SEy SR Tecnai G2 F20 #1375 5 g 4% ( T4E
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Tab.1 Compositions and specific surface area of catalysts
fEALF BEE/ % WWRMEE/(m? « gD
INi-1MMT-600 19.01 140. 01
0. 5Ni-1MMT-700 10. 05 120. 04
INi-1MMT-700 19. 89 100. 15
2Ni-1IMMT-700 28.56 83.48
INi-1MMT-800 18.02 40. 21
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Fig.3 Glycerol conversion of different temperatures
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Montmorillonite supported nickel nanoparticles for hydrogen production
from glycerol steam reforming

ZHANG Chuan, DOU Bin-lin®, JIANG Bo, YANG Ming-jun, SONG Yong-chen

( School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Montmorillonite (MMT) supported nickel nanoparticles (Ni/MMT) with different nickel
loadings are prepared by the impregnation method with rising pH technique at the calcination
temperatures of 600,700 and 800 °C in order to investigate the performance of Ni/MMT catalysts in
glycerol steam reforming (GSR) for hydrogen production. The Ni/MMT catalysts are characterized
by different techniques, including nitrogen adsorption, powder X-ray diffraction and transmission
electron microscope. Hydrogen production from GSR by Ni/MMT catalysts is carried out in a fixed-
bed reactor under 1. 013 X 10° Pa within a temperature range of 400-600 ‘C. The effects of different
nickel loadings on catalytic activity and product selectivity are evaluated. Compared with the Ni/MMT
catalysts calcined at 600 ‘C and 800 °C, the catalysts calcined at 700 ‘C show better catalytic activity.
The catalysts calcined at 700 °C with nickel loading of 19. 89% perform best, and the H, selectivity is
found to be 76% and conversion of glycerol is up to 85% at 600 “‘C. The experimental results show
that glycerol conversion increases with increasing temperatures from 400 C to 600 C.

Key words: montmorillonite ( MMT ); nickel nanoparticles; glycerol steam reforming (GSR);
hydrogen production



