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Table 1 Chemical composition of clay

Clay Fe,0,/%  Ca0/%  MgO/%  K,0/%  Na,0/%  Ti0,/%  Si0,/%  AlLO,/%
kaolin 1.83 1.04 0.33 0.89 5.89 1.39 68.55 20.08
bentonite 3.51 2.37 5.08 2.82 3.42 0.51 51.36 30.93
activated clay 2.33 1.23 2.03 1.04 4.23 0.24 61.48 27.42
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Table 2 Some physical property of natural clay and catalysts

Averagecrystal size"/nm

Catalyst Sye/(m> < g7 V,/(em’ - g™") d/nm a0 CeO,
kaolin 6.9 0.033 2.43 - -
bentonite 37.9 0.092 4.19 - -
activated clay 164.1 0.237 3.71 - -
CeCuK/kaolin 5.6 0.016 11.34 35.6 14.9
CeCuK/bentonite 6.2 0.028 18.32 32.3 13.5
CeCuK/ activated clay 13.3 0.072 34.45 29.7 12.8

a. The average crystal sizes of CuO and CeO, were calculated with Scherrer equation using 26 at 35.5°and 28. 5°.
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Fig. 1 XRD patterns for the catalysts and natural clay
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Fig. 4 ESEM images for the catalysts(a. CeCuK/ kaolin, b. CeCuK/ bentonite, c. CeCuK/activated clay)
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Fig. 6 Stability test of CeCuK/actvated clay catalyst
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Table 3 Comparison of catalyst activity with those reported in literature

Catalyst V(HCI) : V(0,) Reaction temperature/C Handling capacity/(L « kg™ - h™")
CeCuK/Si0, " 1:1 400 392
Cr/Ce0, 1.3:1 380 400
CeCuK/Y-Type olite”’ 1.5:1 430 717
CeCuK/activated clay 1:1 430 749

R
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EM FBOW AL 4T 1 3R1AE, 25558 W] CeCuK/
WP BA B R, LA LA,
AARIE AR E 13.3 m® - gL 0.07 em® - g7 Al
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Preparing Natural Clay-Based Catalysts for HCI
Catalytic Oxidation to Recycle Chlorine

DAI Yong'?, YE Hong-bin', FEI Zhao-yang', CHEN Xian', TANG Ji-hai', CUI Mi-fen', QIAO Xu'
(1. College of Chemistry and Chemical Engineering ,Nanjing University of Technology, Nanjing 210009 ,China ;
2. School of Chemical and Biological Engineering,Yancheng Institute of Technology, Yancheng 224051 ,China)

Abstract ; Using cheap and available natural clays (activated clay, bentonite and colin) as supports, CeCuK/acti-
vated clay, CeCuK/bentonite and CeCuK/colin catalysts for HCI oxidation were prepared, respectively, and cha-
racterized by technologies of BET, XRD, Raman, H,-TPR, ICP and ESEM. Their corresponding catalytic oxidation
performances were studied. The experimental results showed that CeCuK/activated clay catalyst had the maximum
values of surface area, pore volume and pore diameter, and active component CuO was most dispersed on the support
of activated clay. The reducing sequence of catalysts was as follows; CeCuK/activated clay >CeCuK/bentonite >
CeCuK/colin. Under conditions of bed temperature 430°C and HCl weight space-time speed 1.53 h™', V(HCI) :
V(0,)=1 : 1,the reaction capability of HCI on catalyst CeCuK/activated clay reached 749 L - kg™ « h™".

Key words: clay-based catalyst; activated clay; hydrogen chloride; catalytic oxidation



