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Preparation of activated carbon-supported Co-Mo bimetallic catalyst by impregnation-precipitation method
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Abstract: Supported Co-Mo catalyst was prepared by impregnation-precipitation method using modified YEH HH K L E
activated carbon as carrier and urea as precipitant.Catalytic activity of catalyst was studied by using the b OB
reduction of SO, by CO.Under optimum reaction conditions (sulfidation temperature 500C; GHSV=7 000 mL * b G
g'1 h1; ;CO/SO, mol ratio =2:1; reaction temperature 450 C), the best catalytic activity and selectivity were
obtained for Co-Mo catalyst with calcination temperature was 500C and Co/Mo mol ratio =0.45. Catalyst b FRIRE

samples were characterized by X-ray powder diffraction (XRD) in order to relate the phase composition to the P!
activation behavior and catalytic performance.The active phases of catalyst were detected as CoS, and bR
MoS,,and the formation of them were greatly dependent on the sulfidation temperature.And the catalytic

activity of cobalt molybdenum catalyst decreased less than 1% after the reaction lasted for 24 h.

Key words: activated carbon Co/Mo catalyst impregnation-precipitation method carbon monoxide sulfur

dioxide

Wk H 1 2012-02-24;

e me

[ % B 48R 4E4: (20776070, 21076110).

AR T GE(1963-), 55, IURTEMA U, Mo ACIREILBERDRL, BRBE LA TR VRS SR .
Tel:13708983537,E-mail:wgjnet@126.coms, E-mail: wgjnet@126.com

IR A L

)R R B, SRR . FBTTTIE VA A i M IR 51 C o-Mo L4 SR IR HEAL AU [J]. ARHMEAE 4Rk, 2012, 40(10): 1252-1257.

WANG Guang-jian,BING Lian-cheng,GUO Na-na et al. Preparation of activated carbon-supported Co-Mo bimetallic catalyst by impregnation-

precipitation method[J]. J Fuel Chem Technol, 2012, 40(10): 1252-1257.
BEHEAR L

http://rlhxxb.sxicc.ac.cn/CN/ &k http://rlhxxb.sxicc.ac.cn/CN/Y2012/V40/110/1252



[11

[2]

[3]

[4]

[5]

(6]

[71

(8l

[e1

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

TUER, BREGH], ZEARIE. A IR B BRI PERE[I]. MoRME2E2E4R, 2011, 39(5): 385-389. (YU ying-Min, GUO Rui-li, LI Chun-hu. Flue gas
desulfurization and denitrification performance of the semi-coke adsorbents[J]. Journal of Fuel Chemistry and Technology, 2011, 39(5):
385-389.)

MR, EARR, M, IREE . AU O O S BRI RE[J]. RAR AL T, 2003, 28(1): 21-25. (CHEN Ying, WANG Le-fu, LI Xue-hui,
XU Jian-chang. The investigation of direct catalytic reduction of dioxide sulfur to element sulfur[J]. Natural Gas Chemical Industry,
2003, 28(1): 21-25.)

HAN G B, PARK N-K, LEE J D. A study on the characteristics of the SO, reduction using coal gas over SnO,-ZrO, catalyst[J]. Catal
Today, 2006, 111(3/4): 205-211. _  ~i

WANG C-H, LIN S-S, SUNG P-C, WENG H-S. Catalytic reduction of SO, over supported transition-metal oxide catalysts with CH, as a
reducing agent[J]. Appl Catal B, 2003, 40(4): 331-345. __ ri

CHEN C-L, WANG C-H, WENG H-S. Supported transition-metal oxide catalysts for reduction of sulfur dioxide with hydrogen to elemental
sulfur[J]. Chemosphere, 2004, 56(5): 425-431. __ ret

ZHANG X, HAYWARD D O, LEE C, MICHAEL P, MINGOS D. Microwave assisted catalytic reduction of sulfur dioxide with methane over
MoS,, catalysts[J]. Appl Catal B, 2001, 33(2): 137-148. ces™

HAN G B, PARK N-K, YOON S H. Investigation of catalytic reduction of sulfur dioxide with carbon monoxide over zirconium dioxide
catalyst for selective sulfur recovery[J]. Ind Eng Chem Res, 2008, 47(5): 1427-1434. __ ri

KHALAFALLA S E, HAAS L A. The role of metallic component in the iron-alumina bifunctional catalyst for reduction of SO, with CO[J]. J
Catal[J]. 1972, 24(1): 121-129.

HAN G B, PARK N-K, YOON S H. Synergistic catalysis effect in SO, reduction by CO over Sn-Zr-based catalysts[J]. Appl Catal A, 2008,
337(1): 29-38. et

KIM H, PARK D W, WOO H C. Reduction of SO, by CO to elemental sulfur over Co30,-TiO, catalysts[J]. Appl Catal B, 1998, 19(3/4):
233-243. .

PO KT B R T8 R FAEAUR N IR LaCoOs LINcOt RS0, M [I]. fEfLSEIR, 2003, 24(10): 751-754. (JIA Li-
shan, QIN Yong-ning, MA Zhi, QI Xiao-zhou, DING Tong, LIANG Zhen-cheng. Reduction of sulfur dioxide with carbon monoxide over
sulfurized La(:oO3 in the presence of oxygen[J]. Chinese Journal of Catalysis, 2003, 24(10): 751-754.)

BRYNN HIBBERT D. Reduction of sulfur dioxide on perovskite oxides[J]. Catal Rev, 1992, 34(4): 391 - 408. croal!

BRYNN HIBBERT D, CAMPBELL R H. Flue gas desulphurisation: Catalytic removal of sulphur dioxide by carbon monoxide on sulphided Lal_
XSrXCoOa: Il Reaction of sulphur dioxide and carbon monoxide in a flow system[J]. Appl Catal, 1988, 41: 289-299. s

LEE H M, HAN J D. Catalytic reduction of sulfur dioxide by carbon monoxide over nickel and lanthanum-nickel supported on aluminal[J].
Ind Eng Chem Res, 2002, 41(4): 2623-2629. crond®

WANG X, WANG A, LI N, WANG X, LIU Z, ZHANG T. Catalytic reduction of 802 with CO over supported iron catalysts[J]. Ind Eng Chem
Res, 2006, 45(13): 4582-4588. crosd®

WANG C-H, LIN S-S, HWANG W-U, WENG H-S. Supported transition-metal oxide catalysts for catalytic reduction of 802 with CO as a
reducing agent[J]. Ind Eng Chem Res, 2002, 41(4): 666-671. cronet

ZHUANG S X, MAGARA H, YAMAZAKI M. Catalytic conversion of CO, NO and 802 on the supported sulfide catalyst: | Catalytic reduction
of SO,, by CO[J]. Appl Catal B, 2000, 24(2): 89-96.

PAIK S C, KIM H, CHUNG J S. The catalytic reduction of 802 to elemental sulfur with H2 or CO[J]. Catal Today, 1997, 38(2): 193-198.
o™

MULLIGAN D J, DBERK D. Reduction of 802 with CH4 over selected transition metal sulfides[J]. Ind Eng Chem Res, 1989, 28(7): 926-931.
o™

MULLIGAN D J, DBERK D. Reduction of 802 over alumina-supported molybdenum sulfide catalysts[J]. Ind Eng Chem Res, 1992, 31(1):
119-125.

H A, XL K, 27 EEL TAIE, 42e. CoprkMo/HZSM-54 ik #) |- ke o8 3 Mtk i MiiFgt 31 4> T4k, 2000, 14(3): 200-204. (TIAN Bing-lun,
LIU Hong-mei, SHU Yu-ying, WANG Lin-sheng, XU Yi-de. Methane dehydro-aromatization over cobalt modified Mo/HZSM-5 catalysis in
the absence of oxygen[J]. Journal of Molecular Catalysis(China) 2000, 14(3): 200-204.)

PAIK S C, CHUNG J S. Selective catalytic reduction of sulfur dioxide with hydrogen to elemental sulfur over Co—Mo/AIZOS[J]. Appl Catal
B, 1995, 5(3): 233-243. crosd®

KA, WHRT:, KRB, B SO,fECo-MO/ACHEALHI LIS JH[I]. FEfka:, 1999, 18(6): 519-525. (LIU Shou-jun, LIU Zhen-yu, ZHU Zhen-
ping, NIU Hong-xian. Catalytic reduction of 802 over Co-MO/AC[J]. Environmental Chemistry, 1999, 18(6): 519-525.)

FERHAL Tl BN, R, K- A Bkl Claus AT InAU ks ai b AU s L1 B4Rk T, 2007, 27(6): 39-43. (LEI Jia-heng, FANG
Wei, GUO Li-ping, QIAN Jing, ZHANG An-fu. Influence of transition-metal sulfide for hydrogenation of Claus tail gas on hydrogen sulfide
[J]. Modern Chemical Industry, 2007, 27(6): 39-43.)

MA J, FANG M, LAU N T. Simultaneous catalytic reduction of sulfur dioxide and nitric oxide[J]. Catal Lett, 1999, 62(2/4): 127-130. crosd®



[26] MAJ, FANG M, LAU N T. The catalytic reduction of 802 by CO over lanthanum oxysulphide[J]. Appl Catal A, 1997, 150(2): 253-268.
UW!'.'

[27] KM, 50, R, H0H, FARK. BLNIW/AL O AL _EH, N fEALIL )5 SO, MINO: 1T SO, MNOIFIN it [J]. HEfL 4, 2005, 26(10): 905-
910. (ZHU Peng, LI Xue-hui, XU Jian-chang, HUANG Yuan, WANG Le-fu. Simultaneous reduction of 802 and NO by H2 over sulfided
NiW/AI203 catalyst: Il Simultaneous reduction of 802 and NO[J]. Chinese Journal of Catalysis, 2005, 26(10): 905-910.)

[ P, XUBE JARE LGSR, BRI AT, M, AR i T e T e W I I B NOJE B Fh NO S Ak i 42 23 #7 [I1- #RBHb27 24, 2012, (08): 1002-
1008.
[20 B, kOB, JULIE, SRRk o T R R ) el i T 2R D] k24, 2012, 40(07): 803-806.
[31 TR, B, MR, A B TR bR VS PR b W BT 43 B D91 kM2, 2012, 40(07): 892-896.
] #4430, R, BO Feng, ¥4, CaO/MgORICa0/CagAlg0, oMl CO, /S0, MMM MR, [3]. #kHE ¥ %4k, 2012, 40(06): 757-
762.
Tk, FAAE, FHF], TR, e, ek, VI HEERRTE VR BOR 5 T NO, AR i 2 $ VE A 4638 AT U BE ST [3]. MREME 2 244R, 2012, (04):
[5]
463-468.

6] Pk, I S, Pt GEIAL R/NIT. Cu-MNn-Zn/Y T B A R AL AR R B IR R 4R D) ke A2, 2012, 40(03): 350-
353.

[7]  XUSCHE, BRI, ki, NLDE, Bl 18 A PR NI/Zro, - Sio, AT BR S T e 46 10 52 I [3]. kML 2244), 2012, 40(01): 86-92.

XITLL, BREse, 58, WO, ARG, K208, Wik, B, SO,MNOX ACFIRE: I B BRI T vOCHI S W [0]. #hklika2%4R, 2012, 40
(8l .

(01): 93-99.
[91 S, K, LA, Cogz0,/CeO MIRALIE L fE M S N 4 AR H CORMITYE MW [0]. kHE2%29R, 2012, 40(01): 75-79.

[ro] % #, BEIF, REN. KOHBEMTi0, AW REAHERUTICOR ML R EIE MM [J]. WML, 2011, 39(1): 47-53.
[11] G&EHE, WiaR, THEE, HHR, 4 4 CoMo/Zr0,-Al,0,EAFIMH & REMEMEIERE[I]. WEMLAR, 2011, 39(1): 59-63.
[12] e, MR, T 0, EE. S0,3FCo/MORMEL T L CH 3% £ A8 1L 3 JRNO S 2 14 B8 B9 #208 [J]. WARMEZA243), 2011, 39(06): 455-459.

R, WS0Es 4 8 Wk, sk 1l OB, AR MR ER S I RK R BIE MR B A R AT R A R 2 et 5t 0. kEaE e, 2011, 39
(06): 460-464.

[14] sk Ab BEE GRR £ EERECE XK ERBR TR D] kML AR, 2011, 39(05): 373-377.
[15] JAEM 5 % BRAL- ERERBEAT A FCOR RS WBBRBARDL MEey%44, 2011, 39(04): 293-299.

[13]

WU © (HRBMLA2AAR) gl
ARG AL AR R R AT IR A R B TR HiR S H;: support@magtech.com.cn



