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Oxygen Poisoning Mechanism of Catalytic Hydrolysis of OCS over
AlO; at Room Temperature
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Abstract:
room temperature was investigated using in situ diffuse reflectance infrared Fourier transform spectroscopy (in situ
DRIFTS), XRD, BET, and ion chromatograph (IC). The surface hydroxyl (—OH) species triggered the catalytic
hydrolysis of OCS on ALO,, with the formation of surface hydrogen thiocarbonate (HSCO;) species as a key

The oxygen poisoning mechanism of the catalytic hydrolysis of carbonyl sulfide (OCS) over alumina at

intermediate. Surface SO;~ was identified with in situ DRIFTS and IC. It was found that the accumulation of sulfate on
catalyst led to the poisoning of AL,O; in the presence of oxygen.
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1.1 EEeFIHSEERE

ALOsA ALOs-B ALO,-C ¥ /i H % 1 AIOOH
AR (LA ") Ik HE2 h, T373 K143 h,
A3 573.873.1473 K K558 3 h, KA il 15 20-40
H k£ .

FEER Y X R AT (XRD)FE Rigaku D/Max-
TAUX SR AT S AT (Cu K SRS, 45 H JR40 kV,
B HLTES0 mA, FIHl 24 (°) - min™!, £ 5 Fl 10°-
90°). 2 FL(BET)HASAP2010% Hy, 2 i {3l 22 .
1.2 ALO; K fE OCS BIEHEEIFEM

ALO; ALK OCS [ 3E E PE M 7E [ 1 PR A 9%
BRIV 7% (d6 mmx150 mm)FFEFT. OCS ¥ i F AT
2 m R LI AMERE (Nicolet NEXUS 670)f:
D). 35 PR PPAN R AR E B 4 U P T 373 K Ak
P 3 h. 32 H OCS KA 2% OCS(OCS/NybRFE(SE
[ Scott Specialty Gases Inc.), H: /& S AR by 44 i =
T 99.999% AN AKZE IR A GBI KA E A
a1

TS B 9(0CS)=0.03%, ¢(H,0)=0.24%,
©(02)=0, 2%, 10%, A5 KR N, {GPEIEM 5250
ALK 0.6 g, T B E 100 mL-min(GHSV
A 2500 h), S i B R 298 K.

1.3 ALO; bAMEBENE FRIZSH

OCS TE ALO, I i A B ) it R R 5% 16 R 7K i
MRS, A ekt e gt i 12 e
ALO; FEH B T ROV AE 1, 28 573 K F 100 mL-min™
() 4l 48 A AL AL BE 3 h R R R 208 K, A 100
mL+min™ ¥ 0.05% OCS+21% O, 2 ¥ — <& FiJ i) .
ERf I 100.00 mL % B 1K, ¥ ALO; #E i TEA
T4 500 mL #ETE L, B ZEH 30 min, FIEW
FH0.45 wm P38 U8, D8 2T 035 5 K i
PEGR IR SR (1 Tk 2 .

3% (Dionex, CA)HMYER A 3.5 mmol - L™
Na,CO; /1 mmol L™ NaHCO., it # & 1.2 mL *min™,
ERER R 25 pL, YEAEFTE L 0.2 pm A998 B AT U8
Bt TR 6 114 B8 - (3 1 e T R 5 B PR R O VR B A 1-
40 mg- L™ i L AEAH I R EL R 2 0.9997), A

TR R £ Ak
1.4 [F{Ii8 REHLIIMLIED 1T

JEAV 18 S BT AN 6% (in situ DRIFTS)%E & iy
MCT Faz il 5 (4 {57 i AR 4 21 A8 S 1%L (NEXUS670,
Nicolet Co. USA). 2 5 5 Ji o7 il K JFL B4 28 . 3
o PSR G . W R GRS i i A
iR R T AR R,

PEALRI TR AL AR B : B ALOS-A F0h B T JRAL
W T 573 K 78 100 mL - min™ ) 5 46 & A B 3
h; ALO,-B ALO,-C # i ¥ 76 I A it H F 873 K 7
100 mL - min™ (= 264 P Ab 3 3 h. A0 5R) Tk Ji ik
K ALOs-A FE 5L B F AL F 573 K #E 100
mL - min™ f) & 4 S AL ER 3 h. & FAL PR A RE L 1Y
K% 298 K J&, 108 s &, HHnBRKZR M 5
Wl 7EE R R, S A 100 mL -min™ §)5 SAK R,
fE 650-4000 cm™ JE N, 4 B 4 cm™, HH
100 ¥, F NEXUS670 YR m Fl i 15 8.
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FETE M LM Y, AR OCS
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K ZHUR*H0.9990), MM SLIROCSHR & 1) 7 4 HT

2 ZERFTIE
2.1 HmRIi

B 1 AR BEIRE T ALO, BE M LR 2 k58
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Fig.1 XRD patterns of samples for AIOOH and Al,0;
calcined at different temperatures
AlLO;-A: 573 K, AlLOs-B: 873 K, ALLO,-C: 1473 K
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F J5 3k To AR 45 1E T 190,549 F [ %10.380; TS 4K
10%1 O OCS 4% 4k 2 T B 510.308. TL4E ST,
VLS R i A B B AR AL A A AR T TR
B 2 07 S B R TET A B S A B R, T LR
— BRI Z 5, BEY FH . OCSHY K4 2
H,SFICO,, HoSTR 75 &7 Bl 48 Ak A T 1 4 /e 1) B ST
Bk, TS P SR BUBRAR 75 2 i — Rl Ak T A
TE5A4 T, OCSTEALO, b A BUAT IR £k T 5 B ALO, i
oK i S8 B Y AL 2 AT AN T A8 -y T i
PeEfb AR, B R AL, TRABFSE T % i T OCS
TEALO, b AE BB R £k AL
2.3 OCS £ Al,0; FEWXKBIIREALE R ST 5D

FiL

231 HHEAF OCS AT A MAEH ALO-A F 8 R
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AN, FiE A B TR 298 K, H 0.05%
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Fig.2 Effect of oxygen concentration on catalytic
hydrolysis of OCS over Al,0;-A sample
@(0CS)=0.03%, (H,0)=0.24%, GHSV=2500 h™!, T=298 K
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Fig.3 In situ DRIFTS spectra of the preoxidized
Al O;-A sample in closed system after expose to
reactant gases
©(0CS)=0.05%, ¢(0,)=10%, T=298 K
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Fig.4 Concentrations of gas-phase OCS and CO,

versus time over the preoxidized Al,0;-A sample or
gold mirror at 298 K in closed system
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Fig.5 In situ DRIFTS spectra of the preoxidized
Al O;-A sample in flow system
©(0CS)=0.05%, ¢(02)=95%, T=293 K
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Fig.6 In situ DRIFTS spectra of the prereduced
AlLOsA sample in flow system
©(0CS)=0.05%, p(H;)=95 %, T=298 K
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Fig.7 Concentrations of gas-phase OCS versus
time over the preoxidized Al,O; samples at
298 K in closed system
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Fig.8 In situ DRIFTS spectra of the preoxidized
AlLO;-B sample in flow system
@(0CS)=0.05%, ¢(02)=95%, T=298 K
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Al,0;-B samples versus the reaction time at 298 K
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