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Abstract: InZrO, was prepared from co-precipitation and hydrothermal reaction of indium nitrate
tetrahydrate and zirconium nitrate pentahydrate respectively, and the effect of calcination temperature on
the crystal structure and catalytic performance of the synthesized InZrO, was investigated under the optimal
preparation method. The InZrO, obtained was then combined with SAPO-34 molecular sieve to form a
bifunctional catalyst, which was applied in the catalytic conversion of syngas to high-value products. The
texture properties, crystal structure, morphology features, and surface elements of the InZrO, were
characterized by XRD, SEM-EDS, HRTEM, XPS and BET. And the catalytic performance influencing
factors, including space velocity, mole ratio of H, to CO in feed gas (hydrogen carbon ratio), mass ratio of
InZrO, to molecular sieve, reaction temperature, and reaction pressure, were analyzed in a fixed bed reactor.
The results showed that the InZrO, obtained by co-precipitation method exhibited better performance in all
aspects in comparison to that from hydrothermal reaction, with the optimum calcination temperature of
550 °C. Under the conditions of space velocity 2000 mL/(g.,-h), hydrogen carbon ratio 3 : 1, m(InZrO,) :
m(SAPO-34)=1 : 1,400 °C, and 3 MPa, the catalytic reaction displayed high CO conversion rate (67.58%),
high-value product selectivity [(The selectivity of light olefins (C,-4) and liquid fuels (Cs;) were 37.74%
and 33.07%)] and C.4 yield (23.98%), and by-product CO, selectivity of 5.99%.
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Table 1 Grain size of InZr-C prepared at different calcination
temperature
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Fig. 2 XRD patterns of InZrO, prepared at different synthesis
methods (a) and calcination temperatures (b)
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2.2.2 SEM-EDS 45-#7
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Fig. 3 SEM images of InZr-550 °C (a, b) and InZr-H (c, d)
at different magnifications
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Fig. 4 TEM images (a, d), particle size distribution (b, ¢) and HRTEM images (c, f) of products prepared by different

synthesis methods
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Fig. 5 TEM images (a, d, g), particle size distribution (b, ¢, h) and HRTEM images (c, f, i) of products prepared at different

calcination temperatures
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Fig. 7 N, adsorption-desorption isotherms (a, ¢, e) and
pore size distribution (b, d, f) of products prepared
at different calcination temperatures
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Table 3 Texture properties of samples prepared by different
synthesis methods

. FLE/(cm?),

FES Soer/(m/g) (—Vg) Dyre/nm
InZr-550 °C 53.83 0.0008 0.2496 15.39

InZr-H 32.44 0.0007 0.0958 9.55
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Table 4 Texture properties of samples prepared at different
calcination temperatures

\ LA/ (em’/

#“IIIIIIIJ SBET/(mZ/g) ( i) Dpore/nm
InZr-500 °C 55.95 0.0001 0.1647 9.79
InZr-550 °C 53.83 0.0008 0.2496 15.39
InZr-600 °C 42.05 0.0005 0.1554 13.00
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Fig. 9 Effect of space velocity on catalytic performance
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Fig. 12 Effect of reaction pressure on catalytic performance
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