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Abstract: To investigate the slow-release catalytic behaviors of Cu-Al spinel catalysts for hydrogen production by methanol steam
reforming (MSR), Cu-Al spinel catalysts were prepared via classification treatment including reduction-oxidation, acid washing and
calcination. The physicochemical properties of the catalysts were characterized by XRD, H,-TPR and XPS, and their catalytic
performances for MSR reaction were evaluated. The results demonstrate that classification treatment realizes the controllable modulation
of Cu species (non-spinel phase and spinel phase). Reduction-oxidation reduces the content of spinel phase Cu and improves the
dispersion of non-spinel phase CuO. Acid washing can efficiently remove non-spinel phase CuO, while calcination induces the reverse
transformation of partial spinel phase Cu into non-spinel phase CuO. Meanwhile, classification treatment alters the textural properties
of the catalysts, and the slow-release catalytic behaviors of modified catalysts are remarkably strengthened. After 50 hours of
reaction, the methanol conversion of the untreated CA catalyst increases by 5.7% and stabilizes at 90.5% after 68 h. The initial
methanol conversions of CA-300R-3000, CA-HNO, and CA-HNO,-500 are 57.3%, 38.8% and 42.8%, respectively. After 50 hours of
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reaction, their methanol conversion rates increase by 28.0%, 39.2% and 35.2%, and stabilize at about 87.5%, 82.2% and 83.6% after 90

h, 55 h and 60 h, respectively. This work will provide reliable experimental data and theoretical guidance for the structural design and

performance optimization of high-stability Cu-Al spinel slow-release catalysts.

Keywords: Cu-Al spinel; Cu species; hydrogen production by methanol steam reforming; slow-release behaviors
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Fig.5 H,-TPR curves of CA, CA-300R-3000, CA-HNO, and CA-HNO,-500 before and after reaction
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) WETHIAH T LE /%
AL ; : :
alX BIX 7IX
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Fig. 6 Cu 2p,, XPS spectra of CA, CA-300R-3000, CA-HNO,
and CA-HNO,-500
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Table 4 XPS spectra fitting results of CA, CA-300R-3000,
CA-HNO, and CA-HNO,-500

RELLFR AR A Cu® A S HL /% PR SRR 5 5 /%
CA 18.31 15.39
CA-300R-3000 21.86 17.75
CA-HNO, 6.80 8.27
CA-HNO,-500 9.49 11.27
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