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Abstract: In order to realize the effective elimination of CO in the tail gas of mine trackless rubber-tyred
vehicle, the development of high-performance CO elimination reaction catalyst was focused on in this
study. Co;0,/CuO/Ni Foam ( NF) supported catalyst was prepared by one-step solvothermal synthesis
method. Characterization analyses, including X-ray diffraction ( XRD), X-ray photoelectron spectroscopy
(XPS), scanning electron microscopy (SEM), and specific surface area measurement ( BET), were
conducted to investigate the effects of synthesis conditions such as synthesis time, synthesis temperature,
and growth substrate, as well as physicochemical properties such as catalyst composition and morphological
characteristics, on catalytic performance of catalyst. The optimal synthesis conditions and CO elimination

performance of catalyst were determined. Hydrogen temperature-programmed reduction ( H,-TPR),
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oxygen temperature-programmed desorption ( O,-TPD) , and in-situ infrared spectroscopy were employed to

explore the intermediate processes of CO elimination catalyzed by the catalyst, revealing the catalytic

mechanism of CO elimination by the catalyst. The results show that the optimal synthesis condition of

Co,0,/CuO/NF supported catalyst is 140 °C for 4 h. Under this condition, the catalyst can completely

eliminate CO at the elimination temperature of 150 °C , and the elimination process of CO by the catalyst

follows the Mars-van-Krevelen( MvK) mechanism.
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Fig.1 Scheme of preparation of CCN catalysts
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Fig.2 Self-assembly testing system
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Table 1 T, and T,, for different samples

gﬁ% Tl()(] T‘)O
CCO-2 210 175
CCN-2 160 152
CCO-4 200 172

CCN-4(CCN-140) 150 138
CCO-6 210 185
CCN-6 170 149

CCN-120 160 146
CCN-160 170 156
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Fig.3 CO elimination rate of CCN catalysts obtained
under different synthesis conditions
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Fig. 4 XRD patterns of CCN samples
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Fig.5 XPS spectra of CCN catalyst
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Fig. 6 SEM images of CCN catalysts prepared at

different reaction time
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Hr Co™ PRAEIRJE R Co™ KR A Co, 1 Cu™ U £
Ji Cu* S KRN Cu, HHES T SCHRR A 1Y
4fiAH Co, 0, , fan Tk W ) IR IR 7 1) I 7%, R WT B 24 1
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Fig.8 H,-TPR profiles of samples
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Fig. 10 In-situ infrared spectra of catalyst
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Fig. 11 Reaction mechanism diagram of catalyst
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