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V-AlL,O5, TiO,, SiO2H NaYell FelgS A FulE Axskar, 245 vlakgrloA coll 2% SO, $hdnke-5
A& AT} ol &%= 350-550°C B ¥ollA, SO, == 1,000-10,000 ppm, [COY[SP EHIE 1.0-3.0, 35S
4,000-12,000 Ate] Helollr 2dslar 71t sl SO, A3k} uke-AedSs AT y-ALOy T HEks JAZ $
T 5EA4S JeEpIZe™, 10wtk TEHTS v-ALOLT FRIAIA A Fule 450°C o) dellA 95% o’de] #2 SO,
g3 3% ol3le] COSFERE £ AdAS Yedth [COJSOel Bhle F2H|el 2.0 A9 Zoa ey
om, [COJ[SO)] EHI7t 2.08T} & 749 SO, W2 T7Isi o vt AdE] COSE Uelsth A8z e
Al FEEY SO, T Wshs SO, AT W] 2 A4S WIXA Pkt BAdslE $9o] FERES La,0,S
9} La0,5,0 5t EFLER EAlEIRe, v Fole sl #EEA] ookt

Abstract — The reduction of SOby CO over supported lanthanum catalysts was studied at the temperature range of 350-
550°C, with initial SQ concentration of 1,000-10,000 ppm, [COJ/[$@nolar ratio of 1.0-3.0 and space velocity of 4,000-
12,000 . We usedy-Al,0;, TiO,, SiO, and NaY as the lanthanum carrier. We investigated the reaction activity and selectiv-
ity using a differential fixed bed reactor at atmospheric pressure. Results showeAlYi@{ is the most effective carrier for
the lanthanum catalyst. Over the catalyst prepared by impregnatipéith@, with 10 wt% lanthanum, S@onversion of higher
than 95% and COS yield of lower than 3% were obtained at temperatures ab8@e 5 optimum [CO]/[SG) molar ratio
was found to be 2.0. At the [COJ/[SIOnolar ratios higher than 2.0, the S€»nversion was highly increased but the main pro-
duct was COS. The variation of $@oncentration and space velocity in the experimental range did not affect appreciably on
SO, conversion and COS yield. X-ray diffraction results revealed that mixtures@f%a@and LgO,S, was observed after ac-
tivation, and that the crystal phases were unchanged after reaction.
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Fte] HolgéS AMEE Enjold cogt HAsH, SEFFES
ARESl] COSl AAS IAIE = itk st H2dde cal &
S2kelE Ful[5, 100} Ladl F54kskE Sullol tistei[d, 2, 14, 15, 17-
19] B2 A7t Ha o, Ladl 548 AR Suj7t cos 3
A2 g3 vkl g7l whEAS YERZ Slth Liu S5
9] Aol E CeQ Flol 1% LagOZ 718 Erj7) o e
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2-1.&00e] M=

1= La(NOy), - 6H,0O(Aldrich Chemical Co., 99.99%) A}-&-3}
o o8] FF9 gAll A2 (incipient wetness impregnatich)
F213H0 W (wet impregnatiof)- & SHIAIA A2 TH29). AAEe
2 AR Sl Sl dell 15 o, FATIHOE HHA]
7 Frls S0 ol EE 2o FRElen, FEe 59X,
FEFTHRMAA £o2 sl YT AT y-AlLO,(Strem Chem-
ical, Inc., S.A. 185Rig), TiO,(Aldrich Chemical Co., 325mesh, 99%
anatase), SigpAldrich Chemical Co., Devisil, grade 644), NaY (Strem Chem-
ical, Inc., S.A. 900 Rig) 52 AME-3IALE A Fule 37) Fol
Al 120°CE 8AIZF AZRAIZL &, 450°CAIA1 4AI7F B3t A9AA Az
3Tt

Azg e 9k Aol 5000 ppm SQ7H~E 600°CoA 3087¢
GEIEAIA 2355 & ARSIt

. EMEA
g Age] Zuj e IFE AFTRE AR S8t XA
3 E4(XRD, X-ray diffraction}s 31921, Cu-Ka, F9S ARE-3}o]
Philips XRD(Philips X'PERT MPD, Almero, Netherlagd)d${t}.
BEREES AR 18 FARIAFERZ (SEM, scanning electron mi-
croscopef- Hitachi SEM(Hitachi S-2400, Tokyo, Jap&n)-&-atith.
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gaglon, E97k2 9] [COYSO) RIS 1.0-3.0%990M MFC
(MKS Instruments, Inc., MA, US&. 38 ZH3te] ARSIt Bk
9] 7kas AME SE AAS] fleke] SERelels EfF JER
TAE 5 ARE A)ye SHg F TCD(thermal conductivity detector)
7} AXE 7t~aZetE2 o) (Hewlett Packard HP5890I1, Delaware,
USAE ol&slo] ¥As9dt). b ie HeS AN, B4 Age
217 18in., 4] 8ft] Chromosil 310(Supelco Inc., Pensylvania, USA)
< AME3IEL TCDE ©18-¢ 49 COS, SQ CS, H,S9 e 2
Aol gt 7129 HE3AI7} 100 ppmelstz d#A vks). -
2 600°CIA EASIAIR EnlSe] 225 350°C7HA] N, E2|HA]
WZkAZl & 50°C e &xE gy 7F &xdA W B¢t
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OT : Oxygen Trap Computer

MT : Moisture Trap
MFC: Mass Flow Controller
ST : Sulfur Trap

GC : Gas Chromatography
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Fig. 2. Effect of carrier on the SG conversion at various temperatures
5,000 ppm SQ, CO/SO, ratio=2.0 and GHSV=12,000 R.
(O) E10La/ALO;; (O) 110La/AlLOg; (2) E10La/TIO; (<) E10La
NaY; (x) E10La/SiQ.
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Fig. 3. Effect of carrier on the COS yield at various temperatures, 5,000
ppm SO,, CO/SO, ratio=2.0 and GHSV=12,000 R
(O) E10La/ALOg; (O) 110La/AlLOg; () E10LA/TIO,; (<) E10La/
NaY; (x) E10La/SiQ.
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Gl Aol 1009 SO, XS KBS oH, 500°C o|ste] 2
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CcOS @HE R L}E}LHMX u]. Ekx]ak l:t]ﬁ].oﬂ ;].7:]]04 ] /\164_9_1: crloﬂ
oA wlg e AAHES YERI Ut SO, HEHEe] ofF W
E5La/ALO,0] 755 AL)shH 400°C ©]3hEth 450°C ©]/dell A
COS 7&°] Bl YEITE 10wt% L2] AlLOSl EAE FHie] 73
§- 450°CH1M 95% H =] SO, M-S UEhM, COSTFEE 1%
ol3te] e YER o] FulE 8 54 YEA Qi)

sojaiyel ya

3-3. EH| #Hslof| w2
10wWt% Las Al,O.0l EAAIZ Zwl(E10La/ALO,)] [COJ[SO)
BH) Hsglell mE W3S 1Y) flsle] ¥ 10,000 Y, wH2
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Fig. 4. Effect of La loading on the SQ conversion at various tempera
tures, 5,000 ppm SQ, CO/SO, ratio=2.0 and GHSV=10,000 R,
(2) E20La/ALO;; (0) E10La/ALO,; (O) E5La/ALO;.
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Fig. 5. Effect of La loading on the COS yield at various temperatures,
5,000 ppm SQ, CO/SQ, ratio=2.0 and GHSV=10,000 R
(») E20La/ALO;; (O) E10La/ALO;; (O) E5La/ALO,.
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Fig. 6. Effect of CO/SQ ratio on the SO, conversion and COS yield over
E10La/Al,O, at 450°C, 5,000 ppm SQ and GHSV=10,000 A".
(0) SG, conversion;[{J) COS yield.
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Fig. 7. Effect of CO/SG; ratio on the SO, conversion over E10La/AJO,
at various temperatures, 5,000 ppm SQand GHSV=10,000 A,
(©) Ratio=3.0; {) Ratio=2.0; [0) Ratio=1.5; ©) Ratio=1.0.
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Fig. 8. Effect of CO/SG ratio on the COS yield over E10La/AJO; at
various temperatures, 5,000 ppm S@and GHSV=10,000 A",
(¢©) Ratio=3.0; {) Ratio=2.0; [(0) Ratio=1.5; ©) Ratio=1.0.
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Fig. 9. Effect of the space velocity on the SQonversion and the COS
yield over E10La/ALO5 at 450°C, 5,000 ppm SQ and CO/SO,
ratio=2.
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Fig. 10. Effect of SQ concentration on the SQ conversion and the
COS yield over E10La/ALO; at 450°C, CO/SG, ratio=2 and
GHSV=10,000 h*.
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Fig. 11. Variation with time of the SO, conversion and COS yield ove
E10La/Al, 04 at 450°C, 5,000 ppm SQ, CO/SO,=2.0 and GHSV
=10,000 h*,

(O) SO, conversion; £) COS yield.
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Fig. 12. X-ray diffraction patterns of the E20La/Al,O.
(a) after calcination; (b) after activation; (c) after reaction.
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(a) before reaction; (b) after reaction.
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