BhRof| X345 X](1998), HTH M=
Energy Engg. J(1998), Vol. 7, No. 1, pp. 73~80

HAgIlAQ e Eielo)l AFRE Zinc Titanate2| XH4AY

OIEHZ! - HEHEN
et shahget o FisjEhy

Regeneration of Zinc Titanate Used for High Temperature
Desulfurization of Fuel Gases

Tae Jin Lee and Won Tae Kwon
School of Chemical Engineering and Technology, Yeungnam University

2 %

Zinc titanate &3 A S A Z5lo] A grhe] wew el AL2-EH datAle] Ao Al ol Fsigdct
Fu|E G3Al9) Zo/Ti uls L5o] 2 kg7 7 1 ome} 3 eme] M3 a3 397 -8 AH-3
git}h. 2ol A zinc titanate S3FA| 2] 2] P& ubdui-3-g kst d3baAle] EAS AspA|zIc) wet
A zinc titanate 23HA|9] 7} Hgg AAFAL AAEr] M WHLEE, A4, s,
steam FeF 52 W A 7|HA AASE At DAl A3 59 HSe SO0 HaAlg
Takgle}. =3 wheAld A Fe] datae] 44 SEM, XRD, Hg-porosimetry % BETE #43}9]ct.
o|2] A5 HE zinc titanate ©3-A ol 74 ek A 2L 650°C, O, Tk 5%, steam 3k 10%
o|Atoleh= A B4 Jgich

Abstract— Zinc titanate sorbents were prepared and regeneration of used sorbents for high tem-
perature desulfurization of fuel gases was studied. Zn/Ti molar ratio of prepared sorbents was 1.5
and quartz fixed-bed reactors with 1 cm and 3 cm diameters were used. Regeneration of zinc ti-
tanate sorbents at high temperature is exothermic reaction; that brings about deterioration of sorbents.
Therefore, we experimented regeneration reaction of zinc titanate sorbents for the purpose of ob-
taining the most suitable regeneration conditions by changing experimental parameters such as reac-
tion temperature, oxygen concentration, flow rate and steam content. H,S and SO, breakthrough
curves were obtained during desulfurization-regeneration. Also, properties of the sorbents before and
after regeneration were analyzed using SEM, XRD, Hg-porosimetry and BET method. From such
results, we obtained the most suitable regeneration conditions including regeneration temperature of
650°C, O, content of 5% and steam content of 10% in the gas stream.

LM g

A2 o= 5 e

A gt Aelsieiabal s subels Aol v 1%

Aebe oh g s AR uls) AAH R S8
ek, AR 7 9 3] AR A9
ZAEE AMgEe] e glen Hje] FARe
20000 dch Zol) "2 30% ol 2m7t FrME Ao
oA e}, et A vige d4uAL s
0l AR 2 BA SN B2t meba A
Ao 7hshE 3 gl BATHAIR s B sbA ol

73

olaj gt A|hH ]l A ete] 8-2] P g A]dl| &5t NH
H32 gle g o] Aetrlas)l B3k yhi]oldt.
AMebrbast B (IGCC: Integrated Coal  Gasif-
ication Combined Cycle}2 A &+-& At4.9) A 312, o
3H(1200~1500°C, 25 Kg/em?)e| 71817 oll4] dkg-A]7
7hastgt F Al 3 G A EA Y GRS
AA A Merbag Bl shaed] A58



74 olefAl - Hel

ARgsheE iAot} o] whAupA] e 7o) wbd A
Hlol vlsl Qago] $r3ln AR o] HYF Al
WA 7|52 QAT A= A e ek Aldadrlee] 8
U2 AFS b AlZcAel 2eda) glol

o] IGCC A& zA Mertastz, 7k~AA 2
Aygor Aol gl o] F HaFA-L 7faA
A Rl 3l Ao 7past2oa PAdEe] fe =
AMetd grlA 2 HS ¥ COSE AAs] 97 ¢ 3
238 e]FAolr). Mehlle] Folile FAEe] A&
7}sbol] o3l T2 HSeF COS i CS,2 Hago
28 FAA 2R AA 7P 2 S-S wAA Ao
Z W AE HS7} EolulelA] e ¢ dad o &
E7} 58 A=A ppm) A Elo{ul S vE]} o]
A} AR S FAAA 4 glw, 53] Al wiy] Sl
Abdule] 8 g1]le] =& SO.E A3} wil&=]o] %
ol EHAE A4S Eel dog|x gt aelng
o] FAAboll 4] HAHF 71&S o] 43l Herps) -2
oA grhaolA HSE AR el AlA™ F8Ado] Al7]€ct

weba] B odpe HuirlaFel HSE A Aska A
o] 7V A7 A%AS D3 E AL E] fidtel &
of7A1e] kA A QAP efel Al Ee] AT
A7}l A] zinc titanate GA|7} D35 o] Il F
2de AL o E 23 g3n Ik S
oA Hgeh. zevt HSE A7 she gshit-got 3
& F3 D3 E A A YRS 2-2(600°C ©f
Pell 4] el e 2 etab-al A cycleo] HHE- ol w2 &
Ml 2) weadsiale) 3 F4E4al ol HudA
22ollA Alzbgt A S 2dlsla g3sEH ] A
5 2. B3] -] A9 Abane) vk
PHA FA% wddakg gulslel 23kAle] 2
oz oleidt Anz £ uf &34 cycles] A
7)edgulgol| A A Puk-go] Ak B F-E A3 =
t}h, meba] B 7o) & Muled grias] p2714
et 3lol] A28} zinc titanate D3FA| ol 7}A} A3 AHA R
A& ARl DA Ar|dEAgoR gk F44
glol B3y 48 HAaspshed glol

o

ot

o o o

o

2.4 ¥

2-1. Zinc titanate SIEHA|2| Z=H|
IGCCe] 7% &3t AFTA A AREShs Hk7] 9]

Table 1. Properties of prepared zinc titanate sorbents.
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Table 2. Nominal test conditions.

Sulfidation Regeneration
Temperature (°C) 650 600~750
Pressure (atm) 1 1
Flow rate (ml/min) 250~500 250~500
Gas composition H,S 1.0 0, 2~10
(vol. %) H, 11.7 H,0 10~20

CO 19.0 N, balance

CO, 6.8

H0 5.0

N, balance
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Fig. 1. (a) SO, breakthrough curve vs. regeneration
temperature, (b) Temperature profile during regene-
ration, (c) H,S breakthrough curves after regeneration.
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Fig. 2. (a) SO, breakthrough curve vs. concentration
of Oxygen, (b) Temperature profile during regene-
ration, (c) H,S breakthrough curves after regeneration.
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Fig. 5. Sulfur capacity of ZT-sorbent for cycles 1 to
20.
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