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1.1 fEFIHRE

PR Tm A AR 304 30 ¢ (BRE , 3 mm ), H44l
FR5¥F(Zn (NO; ), + 6H,0 ) INA B /K, BEa—
JE R RS PR B, SFIAR R i E AR R g A | it
15 Zn B A BIE 2% . 4% . 6% (B 43400,
120 CHET, 550 CHFBES h, BES1E N ALOs-Zn
(2), ALOs-Zn(4), ALO,-Zn (6). Frie FiRFEN 30 g,
B R EALE(KOH ) 5 JC /K BRER 1 ( K,CO;5 ) JiIn A 2=
BRI S AR R R B A
GARTRBEERES , 90 CHET 12 h, FE7E 180 CHET
5h.
12 ELFIRAE

% H RIGAKU 7 &) D/MAX 2550 VB/PC B %%
X S 2 AT EHN(Cu B K o SFTERVE , 45T
40 kV, FHI 100 mA, 951K 0.02° ), RAFFE S
HIMIARZE R . 7F Micromeritics TriStar 3000 71 fiH{Y
0 R YN, W - BB AR IR 2, ] BET A2
THERE Y R T B AR P AR XS R 74 0.99 B YA
U B LAY AbIEAAE 110 CTR
HZS, 300 CLR%E 2 he ZER BT ISR AT R F
[ PX200A U7 1 -k 2450 BT 2 8 1 3000 A 1
CO,-TPD [ £ , ¥ 44 1L 770 5 R 42 24 0.900~0.450
mm 4 TR, FREE 0.3 g, 550 °C i 4k &b B, %% <
} He, JHIE 2K 5 10 °C /min, i FEFE 3] 100 C
HEAT CO, WM, B FHEMRY . R FEI Quanta 450
RUFH HL - S5 ( SEMD) W RN 23 AT A i O T 55
KRB (A BGE L EDAX (EDS ) I5E =4 hoc R &
H . R Kratos AXIS Ultra DLD ( Al K o« 2675 | 300
W) BIZTfe X SHE0CHE TRk & =My X 4t
LI TRETE (XPS ), FAFFE M P TR A2 E A
1.3 fELFIMEREIEM:

HEAL TP SR 7 v < IR IR CS, K7 2
PO TR . FRECRIAR 0.900~0.450 mm k5]
FEM 2 g BEANTEN 1 em R E R R #5 Y L A
(30 mL/min ) X4, 180 C T4 2 h, [£Z 30 C .
AT 30 wmol/mol CS, AR, 25 6000 h™', %
g b KGR R /B R g SRR R A
R A A e 1 SCD KGN B AR i AG I
% 1 h HUEE .

HEAL KR T2 58550 - BRI 0.900~0.450 mm
PEAEFIEER 2 g, BEA AR 1 em B R E RSV 4%

W, 30 mL/min &S WK $, 180 °C T 2 h, 7£ 180
C IR EE T LA—5E Wi 8 A 5 2000 pwmol/mol COS+
200 pmol/mol CS,+200 wmol/mol H,S BYES, , R&GH
7Kl R A B AR A S RV RIR A, il
P AR AR R Rk SR BR
B 7 Sl AL B SCD KL 28 8 S A G A | 4 a] B
1 h B

2 FR5WR
21 FEHAS T BRI
201 S G IR 7o 9 5 ARG K B
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Fig.1 CS, hydrolysis performance of samples with
different Zn loading
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SELIA N COS . CS, /K fift 1 T 10 385 P v 0> 2 B SR
FETE AR . B2 45 T R TR] Zn 53R R RE
B CO,-TPD £k, M ] LU 16 P A AL AR A
(ALO) 7E 180 C AT CO, BRI, VA & Sy 55 el 1
s, BN SR A — 2 i S5 B rhuts . B
— i A KRG . T3k Zn LU, 180 “C /247 CO,
JIR BFF U3 iR , Bif 2 Zn 67 28 (3 0 180 °C St 0 i
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Fig.2 CO,-TPD curves of samples with different Zn loading
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I, FEARTE 180 CZEAT CO, JBERMIE -1 AR 2L oit
FE400 CAATH I CO, iR, CS, bR B A Ukl
BN, #E— A CS, B K i 3B K A e
. 2 14 HANIR] Zn 07 38R b 1) EL 2R T FR AL AR
Ak, NRHRTLUE Y, B T s n, A
LR AL AR AR /N, AR F ROVAR R AP 6K
PRI TS A5 19 Zn B 5 380K 4%.
#1 FEZn 2 HBHRMMLIERE

Table 1 Physicochemical properties of samples with

different Zn loading
Zn loading Syl v/
Sample amount, /% P 3 l N
(Mass fraction) (m*+g™) (em’+g™)

ALO, - 206 0.47
ALO,-Zn(2) 2.0 186 0.42
ALO;-Zn(4) 4.0 172 0.40
Al,04-Zn(6) 6.0 160 0.39

2.1.2 Bl A JE K f U5 X AR 7K A T BB Y 52
M T ORNIE B4 R K 0 R P 4 AR 57 K i
PERE RS2 . 16 M S AL R T 3 4% o W R Zn )
35 FH K,CO, A KOH I = 351, PRFK iRtk
4%. 3% 1 DL K,CO,(AL0,-Zn(4)-K,CO,) #1KOH
(AL,O,-Zn(4)-KOH) =5 15 I FE i (19 CS, 7K fif 1 B .
MNP T LU H 04 S K395 1 A 751 8 K i %
I AR 5 K,COu M Fb KOH Rt b4 AL 700 36 PR 1
OB, 30 CHYCS, iYL L3R AT 15 100%, KOH
5K, CO A1 Fe B 558, HL-OH A AT CS, AR Fff

Time / h

K13 K,CO; FITKOH BHTHE R 1 CS, K Ak fiE
Fig.3 CS, hydrolysis performance of samples with
K,CO; and KOH
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Fig.4 CS, hydrolysis performance of samples with
different K loading
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Fig.5 CO,-TPD curves of samples with different K loading
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PHC RS A Y K A T3 4%.

R2 FRK L HEFRAML R

Table 2 Physicochemical properties of samples with

different K loading
K loading Syl v/
Sample amount/% y 3
(Mass fraction) (m*+g™) (em’+g™)
ALO,-Zn(4) - 172 0.40
AlL05-Zn(4)-K(2) 2.0 164 0.38
Al,05-Zn(4)-K(4) 4.0 152 0.35
ALO4-Zn(4)-K(6) 6.0 143 0.33

22 EUFINFRE R KE T Z BB E RSN
221 fiEfbFI R e I CIR CS, K A X
R AT ILIE IS 5 %% ALO,-Zn(4)-K(4) #4657
T2 T 1) COS FICS, K ffFa e . #£ 180 °C, 253
750 h' , B BK 2000 pmol/mol COS+200 pmol/mol
CS,+200 pmol/mol H,S, F 4t /K ¥ & 15 487 wmol/
mol [ 2511 T 82 AL R i AR e HE (| 6). IAEI T
PAFE K A 770 % COS FT €S, K T R Ay /K
it T T IR R M . COS T CS, B 7K fif s % K T
99%, 11 COS. CS, & IA/NT 1 wmol/mol, F25E 15
FT#8 1400 h.
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Fig.6 Stability of hydrolysis catalyst
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Fig.7 Effect of water content on COS content at bed outlet

F b, MR 4K & & M 6446 pmol/mol (H,0/
(COS+CS,) = 3) H4 fin %] 46 690 wmol/mol (H,0/
(COS+CS,) = 20), i 11 COS Fr B IEAIL, COS &
/NF0.05 pmol/mol, FRGE7K i S I ) T REAR
T COSF i, IATI T s A BERORS 1 . 2591 Ak
KERILZ, K5 COSSIERTEF WM, 7 sk 2
T K BEERH 1E COS i PR rhuto 578, ITTEZ IR COS
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W R0 B g2 B et 1], SR BRGNP 8 1T LA
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B X TCS,MH, REKERRM, H1HCS, &
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Fig.8 Effect of water content on CS, content at bed outlet
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Fig.9 Effect of space velocity on COS and CS, content

at bed outlet

T H T CS, B3 2 DU i o 25 S PR 488 i g s o . 2423
HAF] 2250 h B, CS, B9 H T E R T 1 pmol/mol.

5 COSAHLL, CS, /KAl ST M RIME, $2m s ol , i 1
CS, SHEALFI A FEMINTE] , CS, FEALR AL, H D CS,
WREERE N, BRI

T SN R XA R K R RE RO S L
10 Frzs |, K5 RO TEEE DA 180 2155 200 °C , CS, i
P EE M 1 pumol/mol FEARE] 0.3 pumol/mol, 25 i
JEA R T CS, K BB AT . R R v] F
COS — B8R my Tk B, €OS 5 ¢S, AR LT
Ak
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Fig.10 Effect of temperature on COS and CS, content

at bed outlet

23 BUFIKERESS
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Table 3 Physical properties of fresh catalyst and deactivated catalyst
- Sour S S V. Ve Ve
ampe /(m*+ g /(m*+ g /(m’+ g™ /(em’-g™") /(em’+ g /(em’+ g
Before 152 9 143 0.352 0.010 0.342
After 134 5 129 0.328 0.006 0.322
Al
il o
£
g
=
C Zn S K
0 1 2 3 4 5 6
Energy/keV
11 R ARUUR & T SEM K EDS 15
Fig.11 SEM and EDS images of deactivated catalyst
%é\i’@ﬁf A ﬁ Hj ‘fﬂ“@%ﬂﬁﬂ] (Before) ﬁ*ﬁi’%ﬁ E@ Zno Before
. . K,SO,
KA Zn J0 3% (9 75 45 53 5152 3.99% 1 4.70%, 1 2K 15 Ater
1Ly e f— A L -+ K80, - ALO,;
i RV ORL R T KN Zn TCE 1 75 TS5 S 7.629% A KOS o, —
*
6.44%, BLWITE [T B b IR MELL S K AR AT RS R . H ) )
gt g — = ; *
R4 EUFIRENERNRATRSE 3
~ x ok *
Table 4 Surface element content of fresh catalyst and z |
2
deactivated catalyst g " !
Sample 0/% Al/% S/% K/% Zn/%
Before 51.25 39.53 0.03 3.99 4.70
After 42.05 40.17 3.69 7.62 6.44
10 20 30 40 50 60 70 80

233 RIS AR AR
AR 00 126 T 4k 300 9 XRD B3 an 1] 12 o, 1%
PE A A ) T DL I 3] ALO, F ZnO B 77 567 s, R A6
INE) KOH P A7 306 5 2 39 A0 5510 LA 1) ALO, il
K,SO, B AT 5T, A A 2] B {2 ZnO F1 KOH f 47 5
W . TR AR )L ZnO AT SR8 06 2 BH IR 30 o 4 1) M
AR B LN AELE R B AR ZnO UKL . 0%
HEALF L K,S0, BRI I K,SO, AR, AT REZ

20/° )

& 12 JE AL (Before) 5 R 1 A AL 7] (After) 1 XRD &1
Fig.12 XRD patterns of fresh catalyst(Before) and

deactivated catalysl(After)
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ZEMI AR | W T TE I KOH 45 . XRD EITER:
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M) K,S0,2E i 5 EDS KM 2 S TR A5 R —5. &
T AL AR _E R AG I 21 B S ZnO (O S, A 3 Fh AT
AR IR : & K SO, AT IEESR BE AT, 56 T35
43 ZnO BT ST s — 2 ZnO FEAMEAL S Y 3 2 &
ARk, A LA S A S . — R AR ZnO S AE U
AT ZnS, W55 T IHATE IR

234 RIEMARTRLGE ST ARIEK
TR S ML A2, X AT AL T T XPS
W, S5 RE 13 R . Bifkd) . RE A A L

Intensity(a.u.)

A R
N XNV
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/ Binding energy / eV
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»
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Bl 13 AL (Before) 5 R TEHELL T (After) B XPS 1]
Fig.13 XPS spectra of fresh catalyst(Before) and deactivated

catalyst(After)

T FVBIL R £ 1Y S 2p U6 45 5 BE 73 J31) (1621 £0.2),
(164.0 £0.2), (168.8 +0.3) eV. SiH AL XPS 1%
KEIH169.1 eV AL LS 2p 18, T8 THiFREL, BI 2L
TR TP AL S N BIR AL, JF AR AR LA
TRaH ik .

235 R RmmE S Bl4GH T
T MR AL 7] (Before) 55 1 A AL 57 (After) (15 CO,-TPD
Mgk, AT LUE H R I AR 7E 180 CAAT 1)
JI58 o 0 T R 55 9 A Ak AR B SR )N, S5 A v
O D L 3R T RN R R AR AR KLS O, B T
OAERS , T A AT O b , ARG TG . R
SR AR R I A SR, (BN i BT A
BRI A .

Intensity(a.u.)

Temperature / °C

Pl 14 W6 PEAEAL ] (Before) 552K TR A AL (After) (1)
CO,-TPD Hh1£k
Fig.14 CO,-TPD curves of fresh catalyst(Before) and

deactivated catalyst(After)
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Study on Catalytic Hydrolysis of COS and CS, by Al,O;-Zn-K

JIA Yin-juan*, WANG Can, WU Shuang, GAO Huan-xin"
( Sinopec Shanghai Research Institute of Petrochemical Technology, Shanghai 201208, China )

Abstract: Al,0,-Zn-K catalysis were prepared by impregnation of transition metal component Zn and alkali metal K
on activated alumina. The effects of reaction conditions on the hydrolysis performance were investigated. In addition,
both fresh and used hydrolyisis catalysts were characterized by several characterization techniques and the possible
reasons for catalyst deactivation were analyzed. The results showed that the weak alkaline center of the catalyst
significantly increased after loading active components Zn and K. When the loading amount was 4%, the catalyst
showed the best hydrolysis activity. When the catalytic hydrolysis was carried out at 180 °C, the influence of process
conditions on the removal accuracy of CS, was obvious than that of COS. The main reason for catalyst deactivation
was the decrease of basic center, which was caused by the formation of sulfate and the migration of surface active
centers under oxygen-free atmosphere.

Key words: COS; CS,; hydrolysis catalyst; deactivation



