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Study on the Catalytic Reduction of SO, by CO and Sulfurization Process in the
Presence of Oxygen over Doped Cu-LaCoQ; Catalysts
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Abstract: The LaCoO; and 1%,10%,20%,30% doped Cu-LaCoO; were prepared and studied. Two pretreated
process were studied to investigate the effect of pretreating process of the catalysts on the reduction of SO, by
CO. One was using the mixture of SO, and CO for catalysts sulfurized and poisoned in the presence of oxygen
and the other was using SO, and CO pre-reduced in the absence of oxygen. The evaluations were based on the
SO, conversion as well as sulfur selectivity and COS produced in a gradientless, quartz tubular packed-bed reac-
tor. It was found that the catalysts sulfurized and poisoned under the mixture of SO, and CO in the presence of
oxygen could sustain its activity better than the pre-reduced catalysts. The activity decrease of the sulfurized and
poisoned catalysts was very small after 4 h reaction. But for the two pre-reduced catalysts, SO, conversion was
only 17% over one 10% doped Cu-LaCoO; and the other was deactivated after 140 min reaction. It was also
found that all the doped Cu catalysts, sulfurized and poisoned in the presence of oxygen, presented higher oxygen
resistance than the pre-reduced catalysts after reaction. The SO, conversion of all the doped Cu catalysts de-
creased a little over 40 h reaction, while the activity of un-doped LaCoO; was lowered to only 0.2 times of the
initial activity. The other result showed that the COS formation was minimized in the doped Cu catalysts. From
the results, it could be concluded that the 10% Cu-LaCoO; was the most effective of the catalysts for removing
sulfur with little COS formation.

Key words: sulfur dioxide; carbon monoxide; lanthanum cobaltate; doped copper; oxygen

Z Ak AATX S R (ABO,) & & 4 AL 1 1 45 FER LGB — U E X H 2458 2 U 6 R A
F L RETE AT AR AT T ORI SY, LR IR i \/\ﬁﬁ T Ak b 2 4 7R B ML 52 20 2 DL
10 452k A OB A0 SR A0 B PR B8 e Ak Oy T S o piE TE L S, FRATTE X R E P A AE R CO IR 5 SO, [

Wk H 1 :2005-09-26, Wi R H 1 :2005-12-14,

5 [ SRR 3 4 Ve B35 H (No.90210025, 20476048) .,

i IREE R A . E-mail : mazhi@eyou.com

WA BT E 40 B RO L B A ST 1 L AR bR B B v A A TR B 2R 4TS B 5




< 572 - Pl

¥ %R

E I

BL, AP R BL AL 12 5 1 T LaCoOs U Cu HEA7 38
B % T LaCo, Cu0; RAVMEAG], I 535 ik
117 TS A B A I AN AT 6025 AR T B B B A AL
L it A B ST PR SE 56, R DG B 1 BE T XPS X
FHERA” LaCoOy K42 2% 4 J 1) 5 5 S8 AL W) 11 v 25 B
P R A BEATHEALVE RESRAE , DU SR 3 b 25 5
Pt 4 i A% BT 52 5 ST AR 3 T A 2
A A AR FH AL B A A 1% 1 1) 52 1)

1 SEWHES

1.1 A ERIENZE

A TR0 T 28 SR T IR - R G 1 0 T PR B — 2 It
IR TR A A TR R L TR R A R TR T T A 1
mol - L™ AR HERS W, TEEHE N AR B A — KRB iR
G 5] AR G LA RS K 23 120 C T8 12
h, BT S48 b 43 BI7E 460 CHI 760 CF £-4Bk% 4
h, HARR I ZEZM, UFE 0 60~80 H kL&
M.

TE B R [ 78 PR SN #1474 10 05 PR PR A, 4
P 1 g, SRR AR BR300 VoV g
Vo, =2:1:3, 5N P, 25 38 5000 h', S0 i
260~560 °C, AL 43 B AL &% 3420 B SAH 3% 4L
G AR P 2 R (S ) R oA 22 Ak 1 8 Ak
G PEARA | S5 I i 200 %o A4 Ak 7510 15 4 7 T A £ Ak BB, 99
WAL 2 F 0 BRAL IR FE 600 °C, B AL it ia] 4 h, Bifk
ML VoV gV o =4:2:3, QTN P, 2558
5000 h™',

1.2 NHEFHIE LI (XPS)

XPS 5256 % 2 Pekin-Elmer 2 &) 9 PHI-1600
RBETEAL X SN Mg Ka 4i(1253.6 V), HL K
15 kV, T 250 W, A 4 Ak 23.5 eV, HdE

FEAK 0.1 eV, LUT5 Yt Cls 454 BE(284.6 eV)H
e S, XAES AT RS IE , B AR I 25
A,

2 HRISWIR

2.1 La3d iy XPS R4 #

El 1 AE 2 435 J& LaCoO; F1 LaCogeCug,05 1
637 | La3d B9 XPS %, &l 3 R A6 70 A 5 2 1
RBRACTT . JCRA T BUA SRR A A AL B Y
3RS, BB AR B ARHET S ST A 5
FE S FURR A 3 (R B 1K) J5 LaCoO, i 16 571

La3d %i 47 fiE 3 il 72 [,=834.82 eV .835.73 eV A
836.62 eV, LA £k Hir i fif i 4k 751 Ay B | T8 AR
R AR AL La3d &5 AR A HEAT T 0.91 eV
(k220 A8 | T 28 480 R I (1Y) RS i Ak ) S 14 44 £ 751
WA A7 1.8 eV B0 8 . IIETE LR E , K
A 118 8T A £ 751 222 B0 Ay 35 WA 1 U U, TR T
U SR A7) JOUU W A8 A5 AR | T 28 15 AU BN (1)
JEBEAL) S5 LaCoOs i £ 75 i) WU W AR 1548 o
i, I 2 AT, LaCogoCug, 05 LT A AL T . TC

29 500
29 000
28 500
28 000
27 500
27 000
26 500
26 000
25 500

Sulfurized and poisoned
i [/W”
M, [ \

W‘/ f
WM \W/\J\N\ A,

50 000
49 000
48 000
47 000
46 000
45 000

M Pre-reduced
W

AN

70 000
68 000
66 000
64 000
62 000
60 000
58 000
56 000

Fresh

54 000
820

&1

830 840 850 80 870
Eh / CV

LaCoO; f# 4L 7 F La3d ) XPS ji%

Fig.1 XPS spectra of La3d on LaCoO; catalyst
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