2006 45 64 % 1 % 2 R Vol. 64, 2006
55 3 1, 269~272 ACTA CHIMICA SINICA No. 3,269~272

« WA -
S EREKESEESSH SBA-15 MR Cu/ZnO/ALO; 4L 3

ok ki KR FH#AFC ¥ Ee A
g 2 OKR" ATFE?
CHAKELER Ll PR SRR A950% Ll 200433)
e RRE R L PO AL R LI 5 A 95803 AJRL 030001)

B DAL SBA-15 g5t BhAI, Hl4 HHT HEK S FIHIE I A S S 241 Cw/ZnO/ALO; AL,
FH 54680 Cw/ZnO/ALO; ALFILEAH RIZAF T AL PEREREAT T i, 45 R W, W& EAFL SBA-15 1J W3 mfit
AT AL TS PR PR, 8 R P B8 oy H 3 A 28 1) (R B AR T B3 =50 CO & . JRAY. XRD A ATk SE &
AL SBA-15 [N AL 58 Cu/ZnO/ALOs AL KA 45 R P o m] 7= AR 5 L R U A, TR R R e TR b 15 1k
IR RE.

FE KA TR, A4l SBA-15; Cu/ZnO/ALO; AL, TR RAS; JHAL XRD

Highly Effective Hydrogen Production from Steam Reforming of
Methanol over SBA-15-modified Cu/ZnO/Al,O3; Catalysts

YAO, Cheng-Zhang" ZHANG, Xin-Rong" WANG, Lu-Cun” CAO, Yong™*
DAI Wei-Lin®  FAN, Kang-Nian® WU, Dong”  SUN, Yu-Han’
(“ Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials, Department of Chemistry,
Fudan University, Shanghai 200433)

(® State Key Laboratory of Coal-conversion, Shanxi Institute of Coal Chemistry, Chinese Academy of Sciences,
Taiyuan 030001)

Abstract Siliceous mesoporous SBA-15 has been proposed as a new effective structural promoter to pre-
pare highly effective SiO,-modified Cu/ZnO/Al,O; catalysts for hydrogen production. It was demonstrated
that the SBA-15 modified catalyst exhibited superior performance in terms of methanol conversion and sup-
pressed formation of CO during steam reforming of methanol. It was suggested that the intrinsic nature of
SBA-15 should favor the generation of modified catalyst with much larger metallic copper surface area and
improve copper dispersion. In addition, it was shown by in situ XRD that a considerable increase of the mi-
crostrain of Cu nanocrystals could be achieved in the catalysts modified by SBA-15, which correlates well
with the enhanced CH3OH conversion as observed on the corresponding samples.
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Figure 1 In situ XRD patterns of Cu/ZnO/Al,0O; catalysts ob-
tained from the calcined samples measured at 250 ‘C under

methanol steam reforming conditions
m—Cu phase; 0—ZnO phase
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Table 1 Physicochemical properties of various mesoporous silica materials promoted Cu/ZnO/Al,Oj catalysts

Catalyst Sprr/(m?eg ") Sca/(mPeg ™) V,/ (em®sg™") r/mnm de,lmm Microstrain®/%
CC-CZA 58.1 473 0.0153 51 54 2.12
3SBA-CZA 112.8 56.1 0.0263 44 4.6 3.58
5SBA-CZA 124.9 53.9 0.0197 34 4.4 4.16
8SBA-CZA 152.6 53.7 0.0134 27 4.4 5.62
12SBA-CZA 127.3 52.8 0.0092 26 4.4 6.18
16SBA-CZA 113.6 50.9 0.0088 21 4.4 6.17
12Si0,-CZA 136.5 49.2 0.0126 30 4.5 3.21
12MCM-CZA 147.4 48.2 0.0129 31 44 3.37

¢ Cu surface area measured by N,O method after 5% Hy/Ar reduction. b dey calculated from in situ XRD data based on Sherrer equation.  The microstrain of the Cu

crystals obtained from the broadening of X-ray diffraction lines!"*.,
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Figure 2 The catalytic performance of different SiO, materials
promoted catalysts on steam reforming of methanol
T=250 C, mg=0.5 g, carrier gas of Ar: 60 mLemin~'; liquid feed
(H,0/methanol=1.1 molar ratio): 3.4 mLeh™'; WHSV=5.8h""!
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Figure 3 Relation of copper surface area and lattice microstrain
of copper nanoparticles (calculated from Cu 111 line measured
from Figure 1) between catalytic activity and selectivity to H, as a
function of SBA-15 content in steam reforming of methanol
T=250 C, me=0.5 g, carrier gas of Ar: 60 mLemin L liquid feed
(H,O/methanol=1.1 molar ratio): 3.4 mLeh '; WHSV=5.8h !
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Figure 4 CO and CO, selectivity in the reformed gases in steam
reforming of methanol as a function of SBA-15 content

T=250 C, mg=0.5 g, carrier gas of Ar: 60 mLemin I liquid feed
(H,0/methanol=1.1 molar ratio): 3.4 mLeh"'; WHSV=5.8 h!
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