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Table 1 Experimental raw materials and reagents

Name Formula Purity/% Manufacturer

Citric acid CHgO7 99.0  General-reagent

Nickel nitrate hexahydrate ~ Ni(NOj3),-6H,O  98.5  General-reagent

Aluminum nitrate nonahydrate AI(NO3)3-9H,O  99.0  General-reagent
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Sy 0.01°, i 1 H,-TPR( 1 72 28 BL 4 28 7, Finesorb
3010 %) 2% %% NiO ki 5 ALO, &k 2 [0] (41 H.1E
FH 1, JH Hy/Ar BIR A gy, =10%) 1E R 38 5 MK,
B BRI E N30 mL/min, 7EIR & S0 B
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(b) Catalyst bed specification

1—Hydrogen cylinder; 2—Nitrogen cylinder; 3—Methane cylinder; 4—Flow valve; 5—Check valve; 6—Ball valve; 7—Pressure gauge;

8—Reacting tube; 9—Furnace; 10—Catalyst bed; 1 1—K-type thermometer; 12—U-shape condenser; 13—Silica gel; 14—Gas bag
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Fig. 1 Catalyst evaluation apparatus
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Fig. 2 XRD patterns of catalyst precursor with different ny/ny,
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The novel contribution of non-noble metal catalysts for

Characteristics of Carbonate Hydrogenation Pyrolysis Reduction

Reaction Based on Nicked Aluminum Catalyst

DOU Benhao, DU Jinbiao, HU Zhaoyi, ZHOU Fan, DAI Lina, GAO Yunfei, WANG Fuchen
(Institute of Clean Coal Technology, School of Resources and Environmental Engineering, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: In this study, using dolomite as a representative carbonate mineral, the catalytic hydrogenation and

thermal decomposition reduction process of carbonates under a hydrogen gas atmosphere were explored by

mechanically mixing Ni/y-Al,O; catalyst with dolomite. The effects of ny/n,;, blending ratio, gas velocity, hydrogen

concentration, reaction temperature, and stacking method of catalyst and magnesite on the reaction performance were

investigated. The results showed that the Ni/y-Al,O; catalyst could significantly improve the conversion efficiency of

carbonates, and ¢co/¢co, in the gas products increased from 1.105 without the catalyst to 2.622 with the catalyst.

However, excessive nickel content, high hydrogen concentration, and low reaction temperature all promoted the

formation of CH, and reduced the selectivity of CO. The use of magnetism for the separation of catalyst and solid

products was employed to enable multiple cycles of reactions, and the catalyst maintained its activity and selectivity

after multiple cycles.

Key words: CO, utilization; Ni-based catalyst; dolomite; carbonate hydrogenation pyrolysis reduction; catalyst

recycle

(A% F48)


https://doi.org/10.3390/catal11081003
https://doi.org/10.1016/j.enconman.2022.115744
https://doi.org/10.1016/j.enconman.2023.116755
https://doi.org/10.1016/j.enconman.2023.116755
https://doi.org/10.1016/j.enconman.2023.116755
https://doi.org/10.1016/j.cej.2021.130369
https://doi.org/10.1016/j.cej.2021.130369

	1 实验部分
	1.1 原料与试剂
	1.2 催化剂表征
	1.3 实验步骤
	1.3.1 催化剂制备
	1.3.2 催化实验


	2 结果与讨论
	2.1 催化剂表征
	2.1.1 晶相结构分析
	2.1.2 催化剂前驱体还原性分析
	2.1.3 催化剂表面形貌分析
	2.1.4 比表面积及孔隙结构分析

	2.2 碳酸盐-H2热解还原实验结果及讨论
	2.2.1 白云石在惰性气体和H2气氛下的热解特性
	2.2.2 碳酸盐催化加氢热解还原特性
	2.2.3 镍铝比的影响
	2.2.4 催化剂与白云石质量掺混比的影响
	2.2.5 空速的影响
	2.2.6 H2体积分数的影响
	2.2.7 反应终温的影响
	2.2.8 催化剂和白云石的堆叠与混合方式影响
	2.2.9 催化剂固相分离及循环反应特性


	3 结　论
	参考文献

