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Selective Catalytic Oxidation of H,S over Supported Fe Catalysts on CeO,-

Intercalated Laponite Clay

SUN Chao', ZHANG Xin®, HAO Zheng-ping’, DOU Guang-yu’, SUN Chun-bao'

(1. Civil and Environmental Engineering School, University of Science and Technology Beijing, Beijing 100083, China; 2. Research
Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract; A series of Fe/CeO,-intercalated clay catalysts were synthesized successfully, the physicochemical properties of the catalysts
were characterized by XRD, BET, XRF, TG, FT-IR, O,-TPD, H,-TPR and XPS methods. The catalytic performances for selective
catalytic oxidation of H,S were further investigated, all catalysts exhibited high catalytic activities. Among them 5% Fe/Ce-Lap
presented the best activity at 180°C and the maximum sulfur yield was up to 96% due to the interaction between iron and cerium,

3+

which improved the redox ability of Fe’*. Moreover, the strong oxygen adsorption capacity and the well dispersion of iron species

improved the catalytic performance efficiently.

Key words : intercalated clay; cerium oxide; catalyst; hydrogen sulfide; catalytic oxidation
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FLIE G AL 5y (BRI AL R A — e, g
MRA B REE , f w F S L BB AR AE T AN
Tk B S0 P 2 0 A IR AL PRI o R s R
P R E MR Fe AL AR L Z 1.

AHEFEH CeO, 2 A ik, Hil & T it
2 Fe BEALH], IR T H,S e L fe b, —JF
17, 37 2 B A A FL&5 #a F0K 4 BE 26 1t BRUA ) T4
TR A B A . 53— D71, CeO, B3R A At LR
BEST, RAN T Fe FCEIHAFESA Y ML, P, 24
fEFIRE R R AT ik e e, e, XML Y
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1 #BE5HE

1.1 FZpE 55

Zh £ ( Laponite ) ¥ K | W Fernz Specialty
Chemicals A F=; RN (4 Mrafiikin ) ; FimiE
P71 Tergitol Typel5-S-9 ( Sigma 2~ w]) , SE5% H K A
FRIRIK.

1.2 IR

CeO, 2 ZE L1 BTk 12] , & 136
JEFE 3R H Ce-Lap.

HEARTR A ) 45 < SR R BTE A Ce-Lap b 17 4001
BB 3% . 5% . 8% . 10% [ Fe , FREL—E
Fife ) Ce-Lap 5 — & it it 1Y Fe (NO, ), -9H,0 &
A BFE4 b, 100°C T 24 h,550°C K558 4 h, 155
AHNE T 2 7 B0 Fe TR, KRR 3% | 5% |
8% . 10% Fe/Ce-Lap.

1.3 bR FRAE

(1) bRV L2544 19 I 2 72 NOVA1200 <
PRI B AT, LA N, SR W B, W B 2o 7 6
TR ( -196°C) $EAT, M RE AT 5E 120°C Bl < 10 h. AR
TR oA SRR VO b v AL FLARR 4 A R A T B
IR VL BIH AKX, BFLERFEM X T p/p,
=0. 99 4bHfs.

(2) Fb - Ak R H: 7 A Ak R0 1% A 23544 R
X-FHRATH (XRD) F i , SE45 7€ X Pert PRO %!
X-HH AR ATHL 64T, R A CuKa 4R, B LI
40 mA, B HE 40 kV, HFFHCR N 5(°) ~min ', H
HETE K 10° ~80°.

(3)X 54RO T hERE (XPS) 7E AXIS ULTRA %Y

JCHLFRETEASGHEATIN A | T FH A7 5060 25 ) SR AT X S
LRUR (AlKo, hy = 1486.71 eV) , SEE 45 R H Cls
(E, =284.8 eV) K IE.

(4)TG-DSC SZH7E SETARAM TG-DSC/TGA 1%
b AT, RSN 60 mL-min ' S K, LA
10°C - min ™' A FHRH A A 20°C 75 THE £ 900°C.

(5)FT-IR & H Bruker Tensor 27 B £T 4p 35 AL
TSE ] LN-MCT A& #% , 35 Fl A 600 ~ 2 500
em ™' APHER A em 'L a8 SURHLTAMGRERRIN B
BHOLER AR AR B B T8 R S bRk
RATREHE4 , L KBr #5 K 1918 ST £0 ARG
FEM T S A

(6) H,-TPR >k /] Micromeritic chemisorb 2720
b2 RSN 2 . 00 7 7, Ak R AE 2 T
TR 2 300°C FiALFE 30 min, BHEER. FIA 5%
H,/Ar JIRA/3(50 mL-min ~") | i 28 AL B () 4 AL 751
(Z250.1g) , IREMNZEIRLL 10°C - min ™" ) R T} 3]
900°C. , &0/ F4 3 o0 A S ARSI 5000 2

(7)0,-TPD X Micromeritic chemisorb 2720 74
A2 MR BEHASCI . A UIE FK 0. 1 g ORE S 7E He
SR NEIRTHE] 300°C , I 4855 0.5 h, 5T %
IR, 3B E A 50 mLemin ' #) 4% 0,/N, 0.5 h, Fi
50 mL-min 'f940 He 0.5 h FHLIFR L3R B2 1Y 0, /S
J& LA 10°C - min ' 3 56 DA 5 R R P L3 900°C.

(8) MBHY TR A S & 1R X STtk
BEAAE . M5k XRF-1800( H A HAF77) L4
RHLUE 40 kV, HLIH 70 mA |, A A 702 SR L fik
FEPERHE HEAR SRS B TR i+
1.4 AR AT P

REAR TR T PR A A [ PR S I 6 b R AT
WHIE T —NE R 10 mm K4 600 mm £ 258
w2 A e [ A XA 2 A B R e B A i R
Hl RS AT R, PE T LR 120 ~200°C. 817 HPE
1.8 mL k7 (20 ~40 H) & TR &y, <
PRI B R TS AR R g, TR AL EES 000 x
10 °f% H,S, 2500 x 10 °#Y O, , P M N, , IR&
LA 200 mL-min ~" A I 3 A RN A% (25 357 000
h=') AR AR BE A A A U A% e, F A @
L(GC126) #4740 H7, K454 FPD Fi TCD, €A%
FEZST N GS-GASPRO. 28 {6 i 46 I I A9 S AR HE =
AL

R PRI 55 0 M I AR FE AR L) S5 1 F 2R,
B AT ] PR RN g i AR BT T TR B R A TR
JERFELIE AT — R W]
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SERTFIS LS ) B H,S WS 5 [SO, ], 04 Hi 1 (ShE

J5 ) B SO, MEBE 5 A e JRE 14 ey (5 iSRG A 7
2 ZR5itie

2.1 AOEHS SR B
2.1.1 FPRHAY XRD RAE

HE 1 A LE L 46)Z2 )5 Ce-Lap AR IR FFEE 1+
Laponite [ 45 ¥, [6) Bf 7€ 260 {H & 28.6°, 47.5°,
56. 6° AT LT CeO, BINTHIUE, AH L Laponite , 4
TE WA P 5 B 1 58 | 6B Ce-Lap A 554 A 45 54 18, [+
Fsf & B4l 2 28 i D14 A Laponite (AR Gl g et ,
HATER XN Ce0,. Mz AR i Fe [ Fe/Ce-
Lap , /& P CeO, %) 45 177 5 0 5 & B &2 e | 53X 1A

TR A BEAER, 55—, FET A it 3
B BRI A RRIEATT S04 iX BB Fe 1480468
JE LYK IR AT A AE Ce-Lap 1A 9.

TG B ik A kaE T XRE A, B an
1 PR, 14K Fe Ja Si. Mg AYAEXS & & LA LR
—3U, Fe JUR M e 28 & it 15 SO0 B 0 8 R4 — 2L,
YL R BEE R Z AR R E A5k

Y/

10% Fe/Ce-Lap

8% Fe/Ce-Lap

5% Fe/Ce-Lap

3% Fe/Ce-Lap

10 20 30 40 50 60 70 80
2000° )

B 1 Laponite, Ce-Lap & Fe/Ce-Lap f£{£ 7] XRD iZ
Fig. 1 XRD patterns of Laponite, Ce-Lap and Fe/Ce-Lap catalysts

%1 Fe/Ce-Lap 5 XRF RIELER/ %
Table 1  XRF results of Fe/Ce-Lap catalysts/%

B 0 Ce Si Mg Fe

3% Fe/Ce-Lap 37.8243 26.302 6 19.705 3 6.7842 2.9714
5% Fe/Ce-Lap 37.5802 25.687 2 19. 064 4 6.6142 4.864 1
8% Fe/Ce-Lap 37.8110 23.6220 18.340 6 6.3539 7.100 6
10% Fe/Ce-Lap 37.4617 23.559 4 18.206 4 6.3013 8.2335

2.1.2  FARH R RIS R AE

%22 K Lap, Ce-Lap LA M AN[A] Fe 11k & 1) Fe/
Ce-Lap R LU R TH AR FNALE5F0 Bl , 16 2 Aokt
118 G B O B 25 R R S BIH LR A AR . MBI
LA ST T A, 25 48 )2 J5 1Y Ce-Lap 1Y HE R IR
i 338 m’-g”' FFE R 580 m*-g !, FLARFLH 0. 24
em’ g FHE LI em’-g7 FH LR H 3.3
nm $%2 7.7 nm, RER | FLATRLUR AL R3S

VLRI A B T Ce-Lap i Z AR § 2 5 K15
KA LR AAIEIN T Fe 1€ Ce-Lap L2080, 2%
1M, BT Fe fzat i34, o 3R AR AL AT 22 30
WINPT RS T Fe MM EA T LI, 3K
JETFLAR TR

W& 2 Ce-Lap M Fe/Ce-Lap F) N, W5 B/ i B 25
TR TR, T A PG Y 52 BAR IV 28 W e e e 25 3R
& X VLN LA 1Y G . X T Fe/ Ce-Lap fi ft

%2 Laponite, Ce-Lap & Fe/Ce-Lap L 7Lt RERFIFLEH

Table 2 BET specific surface areas, total pore volume and average pore diameter of Laponite, Ce-Lap and Fe/Ce-Lap catalysts

B Shp/m? g1 Vp?/ cm®-g™! Dp¥ /nm
Laponite 338 0.24 3.3
Ce-Lap 580 1.12 7.7
3% Fe/Ce-Lap 323 0.73 7.2
5% Fe/Ce-Lap 292 0.62 6.9
8% Fe/Ce-Lap 297 0. 60 6.9
10% Fe/Ce-Lap 260 0.45 6.0

1)BET bR E A 2) MALAAL, 7 p/p, =0. 99 4bHUS ; 3) FifL4%
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—a— Ce-Lap

—— 3% Fe/Ce-Lap
—a— 5% Fe/Ce-Lap
—»— 8% Fe/Ce-Lap
—+— 10% Fe/Ce-Lap

femg-!

ppy

E 2 Laponite, Ce-Lap # Fe/Ce-Lap L&) N, BBt/
iM% IR R BJH FLEES T
Fig. 2 N, adsorption/desorption isotherms and BJH pore size

distribution of Laponite, Ce-Lap and Fe/Ce-Lap catalysts

FR i I PR v B A £ R R G N T s, i B
] AR R AR B J7 0] B 8l B8R LG 3R T AR Y s 20
AAHXS RSF/N LI IE A, 31X 5 36 2 19 B A —
e

2.1.3 ORI BT

HBFFERA B B 2 Ve B, AT T IR AT
Laponite , Ce-Lap [ Fe/Ce-Lap 1) #4H i 28 4n &l 3
B,

Ce-Lap #1 Fe/Ce-Lap ) TG 144 P 1~ BE Ui i)
REIX[E],TE 25 ~ 150°C Z [0 H 24 2. 4% 1) R 5 IK
TR B e 0T UA DR T B R K A4 R L 200 ~
700°C Z[H) A i e 8, VA PR T2 TR1K 08 I A st 2
SEAERRIFLR. 7E 700 ~820°C ZIAIAH 2 1. 7% K&
6T R IR B R, AR 45 OH 2ok A
It Laponite , Ce-Lap M Fe/Ce-Lap &% — By Bt i) 25 &
ol /L 33K S PR D 4 2 R 28t 2 R K B R
M S T AR IR E . 800°C ZE A — B A,
JE T LRSS
2.1.4 HEHY FT-IR 7347

4 A Laponite , Ce-Lap M AN[A] 171 2 & 1Y Fe/
Ce-Lap 1 FT-IR I3, Al LLF i, 600 ~ 800
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