5510 W xOH % % Vol.22 No.10
2006 4 10 A CHINESE JOURNAL OF INORGANIC CHEMISTRY Oct., 2006

(\%\/-‘/\%\/-%
S Bro R ?;
)

3 : LY Ab LY =

MiB K ZnO G5 =B EERIHE KM R

F o E %k Adhs EREY O OEF ALk
(b RE LK FTHIRELAZZER 5 RE  150090)

KEEW, Wi, FEMG, MM, Bk

HESES. 0614.241; 0614.332; X701.3 X EFRIRAS . A XEHS: 1001-4861(2006)10-1895-04

Correlation of Nano-Ce-ZnO Structure with Its
Desulfurizing Performance at Ambient Temperature

LI Fen YAN Bo SHAO Chun-Hong JIANG An-Xi* BEN Yue YAN Li-Long
(School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090)

Abstract: Nano-ZnO desulfurizer doped with cerium was prepared by homogeneous precipitation. The bulk and
surface structures were characterized by TG-DTA, XRD, XPS and TEM. The desulfurizing performance at ambi-
ent temperature was studied. The results show that at ambient temperature the desulfurizing activities of nano-Ce-
Zn0 desulfurizer are closely related to the particle size, the electron density on desulfurizer surface and the
quantity of active sites. Compared with nano-Zn0O, nano-Ce-ZnO desulfurizer calcined at 270 °C showed smaller
particle size and higher surface electron density, which favored the adsorption and reaction of H,S, resulting in
improved desulfurizing activity at ambient temperature since the quantity of Zn®?* became greater by electron
gain of zinc ion from cerium ion. The tendency for zinc and cerium to be separated out as individual oxide from
Ce-ZnO desulfurizer would increase as the calcination temperature was raised. The enrichment of cerium on the
surface of ZnO made decrease the active sites for H,S adsorption, which led to the decrease in desulfurization ac-

tivity at ambient temperature.
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Fig.1 TG-DTA curves of the precursor
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Fig.2 Breakthrough time curves of nanometer desulfurizer
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Fig.3 TEM images of ZnO and Ce-ZnO nanoparticles
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Table 1 XPS data of Zn, Ce on ZnO and Ce-ZnO surface
Sample Zn0 Cen0
270 C 370 C 470 C 570 °C

Ce" / total Ce / % — 48.3 67.8 97.9 98.9

In®o 2 Zn? 11.34:88.66 27.74:72.26 21.48:78.52 13.11:86.89 11.46:88.54

Atomic ratio of Ce / (Ce + Zn) — 0.113 0.114 0.119 0.136

Intensity (a.u.)

I T T T
940 920 900 880 860
Binding energy / eV

KI5 Ce3d H9 XPS i
Fig.5 XPS spectra of Ce3d
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Fig.6  XPS spectra of Zn2p
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