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Effect of Fe,O; Content on Structure and Catalytic Performance of Cu-Fe/Bauxite for
Water Gas Shift Reaction
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(National Engineering Research Center for Chemical Fertilizer Catalyst at Fuzhou University, Fuzhou 350002, China)

Abstract: Using modified bauxite with large surface area and mesoporous structure as the support, a series of Cu-
Fe/Bauxite catalysts were synthesized with co-precipitation method. The catalysts were characterized by means of
X-ray fluorescence spectrometry (XRF), X-ray diffraction (XRD), Sger, Ho-temperature-programmed reduction (Ha-
TPR) and CO temperature-programmed desorption (CO-TPD) and X-ray photoelectron spectroscopy (XPS). Their
catalytic activity in water gas shift (WGS) reaction has also been studied. The results indicate that the WGS
reaction activity increases markedly with increasing the content of supported Fe,0; and when the content of Fe,0,
is to 20%, the catalyst exhibits the highest activity. Because there exists obvious interaction between supported
Fe,0; and CuO to form composite oxide like CuFe,O, and it enhances with increase in Fe,O; content. The
interaction promotes the reduction of Fe,O; and CuO and restrains the clotting of CuO, and then the catalytic

activity increases.
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Table 1 Chemical composition of modified bauxite(%)

Component w(ALO;) w(Fe)0;)

w(Si0,)

w(Ti0y) (MnO) w(Mg0)

Content 69.51 17.10

12.18 1.72 0.037 0.041
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1. Modified Bauxite (MB); 2. CugFe,;s’MB; 3.CujsFe/MB; 4. Cu,sFes/
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Fig.1 Catalytic activity of support and Cu-Fe/MB

samples with different Fe,0; contents
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Fig.2 XRD patterns of support and Cu-Fe/MB samples

with different Fe,O; contents
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(1) Modified Bauxite (MB); (2) CugFe,s’MB; (3) Cujskef/MB; (4)
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Fig.3 XRD patterns of support and Cu-Fe/MB samples

with different Fe,O; contents after reduction
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Fig.4  XPS spectra of Cu element in CujsFe,/MB
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Table 2 Textural parameters of Cu-Fe/MB samples with different Fe,O; contents

Sample Sper / (m?-g™) Pore volume / (cm*-g™) Average pore diameter / nm
MB 123 0.24 5.6
CuysFes/MB 106 0.31 9.1
CuysFe,yMB 105 0.33 9.8
Cuyske;sMB 104 0.31 9.4
CuysFex/MB 100 0.35 10.6
CujskFesyMB 79 0.32 124
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Samples Su/ (Vs Syl (WV-s7) SetSs / (WV-s7)
CusFesMB 367 617 984
CuyFe,/MB 409 655 1064
CuyFe,/MB 521 680 1201
CuysFex/MB 545 745 1290
CupsFeu/MB 440 656 1096

S.: area of peak oy Sgarea of peak B; Si+Sg the sum of S, and Sg
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