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The Catalytic Reduction of Sulfur Dioxide to Elemental Sulfur over Supported Cobalt Catalysts
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o 7 -ALOs, TIO:S SiO0] ZLES FAANA 8 Axdzn, 242 nZ-L7)dA COd 93 SOBHS EAL 2Asg oY ex:
~850 T G, SO, FEE 1000~10000 ppm, CO/SOEHIE 1.0~30, THEEE 5000~15000 h™'e] FAo)q ALt om di7|gataA A8
. 7 -AbO:¢ TiOE ILE FAZ 958 5L BYor 5wt % IWEES y-ALOol FAANA AL Zu)2 400 T o|AHe LA %%
o9 £L SO, AEEH 6% olgte] B COSFES ¥e F AU CO/S0:Y AR ENE FEHQ 2002 Yehgon ZH7} 3002 2745w

AL F7Htg oy R H3A4 S0 COSE Yehdth 48999 SO, $E9 FNEE Wk SO, A8eT gAege 2 gge
uAA Ggth ZLEE F43HE o)Fd CoS HHE Ao BeFE sl BAER goinh

Abstract: The reduction of SO; by CO over supported cobalt catalysts was investigated within the temperature range of 350~550 °C, initial SO
concentration of 1000~10000 ppm, CO/SO; molar ratio of 1.0~30 and space velocity of 5000~15000 h™'. Several types of supports such as 7 -
AlOs, TiO; and SiO; were tested. The SOz conversion and selectivity to elemental sulfur were investigated using a differential fixed bed reactor at
atmospheric pressure. The catalyst prepared by wet impregration of 5 wt % cobalt on 7 ~AlOs showed SOz conversion higher than 90% and COS
yield lower than 6% at temperature above 400 C. The optimum CO/SO» molar ratio was investigated as 2.0. At higher CO/SO2 molar ratio, the
SO conversion became higher but the main product was COS. The effect of SO concentration and space velocity over SOz conversion and COS yield
was not appreciable in the experimental range. The activated cobalt phase was detected as CoS; and the CoS; phase unchanged even after reaction.

Keywords: sulfur dioxide, carbon monooxide, reduction, cobalt

.M B Cosst 22 oA whg8o] A4E + UTHeL COSE SO
o =40] Fate] B4 HasAAF Fo6,12].

FHdne dad st Ry LAMuzEY PIE= S8 d4%oE YA HE Fujze ¢FAY 59 7
SOy, NOE ARA7N7] 98 xo] F3] Ags)o] gon o} Aol Holg&e SAAZ Zue] Fejz A7 $ri6,1524].
& FAS ABHYDHL. olHH WrtAZFe SO, HER 9 H2oE Cedl 24438 961019 Ladl F&A43E Zujo
HEAQ dE ANz s o)sd Do oy oy WE#21L121419 7% o] Hu Yok Paik[23] 59 AFo|AE
7hel AdAHo] eAFe] JrH1-5l Y F4L2FTHL L ALOY TiOl A" TLE Z6j7} Hb COE SYAZ AH4
AALEH T4 AT BT A4EAT Yo 4A 809 FARHEAA £ Zv) BHS AT Mal12]9]
4, 283 1889 BT e B} jdE TR QoM = 239 La0,S7h A7 %L o CoS e AT
o] &7HI UTH367L. o Y& FEFAE ol 8F BF ANT COSe| A& dAse Aoz vehith
A o] A7H 3 UtHRYL olo] HE) ZjE o] &3 SO,9 VA & 7NN E COE ©183 SO 94Foz9 #Yu$S 9
Foz AATAL ABEUANNY o]HH AAHY WA 2 ¥ =8 B4R JA8S vRd: Ie PYsas, sves
FE5L T2 E FAHIUH3610. SOE 440z FANA A AbOs, TiOo% SiO% 22 HAY FANA F)g Azxsa] v
Aste FRE FAAZ CO1,2610-20], CHA21), HA2223] 5 ST A e 2ARIAT B B3840 2 Zujg o) 43}
of AHgH T Qlon) ATk Hpdt COZ THE FAMAE A} o, [COVISOsle) BH], SOp9) 5E 2 FU&Ee} 2L whgzn
452 SITH3) COE #9412 AHLds AL HjE7kre HAie o he wEgds AYAd d54de 2Aetgen weds
BUAZ 24T F Ao ge A7/ H3 A9l cod 9@ o FAEAY Aohe 2T,

S39 da#oze IYGHQ Bde Aoz s &
W7k o’ ol gel AHE 923e COs WL 2. AEEx o gy
. 2.1, Bofo] H=
1t % A7 (e-mail: jdhan@sarim.changwon.ac.kr) Zu) Co(NOy); - 6H0(Aldrich chemical Co, 08+%)E AM&3t
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Reactor Computer

: Oxygen Trap

MT : Moisture Trap

MFC : Mass Flow Controller
ST : Sulfur Trap

GC : Gas Chromatography
LR :Line Regulator

Figure 1. Schematic diagram of fixed bed reactor system.
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microscope)< Hitachi SEM(Hitachi S-2400, Tokyo, Japan)& A}

£39 .

3

o] WrSEAS A 20 mm°] °] 70 mm°1 UAg 49
B =

"1 ‘i‘lg*]ii‘:} 27}"“ 120 scem®
4%5}3'— B*-o*ﬂ" «] SO:% =7} 1000~10000 ppmo} HEE 2
&E Est AMgEtRen, EE7tAFY [COVSOIEHE 10
~30¢] HE& MFC(MKS Instruments, Inc, MA, USA)Z &
< 228 AL g F9 slae A4"E SE AASY)
fAste] S-Ef(olo]~ EAF HEz TAH E4ARY AL 5
#¢ ¥ TCD(thermal conductivity detector)’} 4X® 7}~ ==z
vt E 18] 9] (Hewlett Packard HP5890I, Delaware, USA)E o] &
ated EAFAG. FubtAaE Hed AMLaidn, BHgAL 97
1/8 in, Z°] 8 fte] Chromosil 310(Supelco Inc., Pennylvania,
USA)E AH8stAtt. TCDE ol€% A% COS, SO, CSe, H:S9
2 Mo dag skae 32847 100 ppm olFE LA
ATH6L ¥HE2 600 TolA %}*“i} 17 i3] €58 350 CT7
A NeE S8 ‘%}ZV] T 4oz 258 gdy 7}
250 1A ZoF uke
A A3 FA 9 AT

THE, M08 A 8 F, 199

100 o o q
[15Co/TiO,
K A 5Co/ALO;
% 0 5Co/Si0,
s
& 6o}
[
(o)
2
8 “F
wn 20 F
0 (_, 1 1
350 400 450 500 550

Temperature (C)
Figure 2. Effect of carrier on the SO conversion at various
tempaeratures, 5000 ppm SO, CO/SO; ratio=2.0 and GHSV =
10000 h™.
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Figure 3. Effect of carrier on the COS yield at various tempera-
tures, 5000 ppm SO, CO/SO» ratio = 2.0 and GHSV = 10000 h'.
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Figure 4. Effect of loading on the SO» conversion at various
temperatures, 5000 ppm SO; CO/SO: ratio=20 and GHSV =
10000 h™.
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Figure 5. Effect of loading on the COS yield at various tempera-
tures, 5000 ppm SOz, CO/SO: ratio = 2.0 and GHSV = 10000 h™.
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Figure 6. Effect of CO/SO; ratio on the SOz conversions at 450
C, 5000 ppm SO» and GHSV =10000 h™.
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Figure 7. Effect of CO/SO; ratio on the COS vyield at 450 C,
5000 ppm SOz and GHSV = 10000 h™".
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Figure 8. Effect of space velocity on the SO; conversion at 450
C, 5000 ppm SOz and CO/SO; raito =2.0.
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Figure 9. Effect of space velocity on the COS yield at 450 T,
5000 ppm SOz and CO/SO; raito = 2.0.
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Figure 10. Effect of SO. concentration on the SO: conversion at
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20
O5Co/ALO,

16 F A 10Co/ALO,
/o<°\ 12 F
2
Q
O
> s}t A

4 -

0 i ' A L

0 2000 4000 6000 8000 10000

S0, Concentration {ppm)

Figure 11. Effect of SOz concentration on the COS yield at 450
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Figure 14. SEM photographs of E10Co/Al:0; at magnification
factor of 5000: (a) before reaction; (b) after reaction.
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