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Abstract — Continuous operation was performed at high pressure and high temperature to see the long-term reactivity and the

attrition resistance of the sorbent, the reliability of the process in a bench-scale KIER fluidized hot gas desulfurizes®n pro

A spray dried sorbent consisting of zinc-oxide and titanium oxide was used. The pressure was maintained at 5 atm, the tem-

peratures were 6(0C in a desulfurizer and 70C in the the regenerator. Solids were circulated continuously and stably
between two fluidized reactors at high pressure. TJ8ddncentration at exit was consistently maintained for 100 hours below
40 ppmv for a simulated coal gas containing 7,700 ppf. fihe analysis of solid samples, such as densities, sulfur content,

SEM, Mercury pore analysis, BET, size distribution, were contributed to uncover the characteristics of reactions and entrain-

ment in two fluidized bed reactors
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Fig. 1. Schematic diagram of KIER fluidized hot gas desulfurization process.
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Fig. 2. Pressure profile in a desulfurizer and a regenerator and the pre
sure difference between two reactors.

HWAHAK KONGHAK Vol. 40, No. 2, April, 2002



248 o - 2YE - WA -

1000
2= Temp.in Reg. |
O 800 ° Temp. in Desul. |
o
3
S 600
[
Q.
£
(3]
= 400
s
[}
3
& 200
0
0 20 40 60 80 100

Time, hr

Fig. 3. Temperature changes in a desulfurizer and a regenerator.
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Fig. 4. H,S and COS concentration profile of effluent gas in the desulfuriz¢
during 100 hour run.
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Fig. 5. SO, and G, concentration profile of effluent gas in the regener-
ator during 100 hour run.
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Table 1. Size distribution and sulfur content at each size of sorbents in a

desulfurizer and a regenerator

Si Desulfurizer Regenerator
ize

Fraction Sulfur % Fraction Sulfur, %
150pum over 0.027 0.439 0.028 0.170
106-150um 0.117 0.432 0.165 0.154
75-106um 0.710 0.377 0.632 0.147
63-75um 0.038 0.396 0.031 0.159
53-63um 0.055 0.419 0.030 0.195
38-53um 0.047 0.529 0.098 0.262
0-38um 0.006 1.552 0.015 0.318
Mean 86um 0.402 82um 0.164

(surface mean) (surface mean)
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Table 2. Sulfur analysis and captured rate of samples in cyclones and filters

Sampled time since start-up, hr 1 12 36 60 84 100
Cyclone after regenerator Sulfur, % c.07 2.32 3.84 4.52 3.65 452
Captured rate, g/hr 109 15 0.9 1.1 0.5 0.6
Cyclone after desulfurizer Sulfur, % 0.15 0.24 0.58 0.77 0.73 0.77
Captured rate, g/hr ¢5 0.7 0.7 0.9 0.8 1.8
Filter after regenerator Sulfur, % 1.22 411 10.36 - - 12.49
Captured rate, g/hr 0.06 0.04 0.11 0.09 0 0.04
Filter after desulfurizer Sulfur, % 1.04 1.44 1.50 1.64 - 1.89
Captured rate, g/hr 0.10 0.21 0 0.1 0.01 0.54
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Table 3. Physical properties of fresh and reacted sorbents

Fresh EZ4 Remained at desulfurizer Remained at regenerator
after 100 hrs after 100 hrs

Bulk density, g/cr 1.09 1.15 1.17
Particle density, g/cfn 1.83 1.80 1.90
Skeletal density, g/cin 4.05 3.93 4.30
BET surface area, #y 4.48 3.31 3.57
Mercury pore volume, cffg 0.300 0.303 0.295
Average pore diameter(4V/A), A 1589 455 61€
Attrition loss(Al %) 56.4 79.6 79.4
Attrtion CAl % 17.8 40.4 47
Minimum fluidizing velocity[from Ergun Eq. (17)], cm/s 0.59 0.67 0.64

0.01-0.54 g/he. U153 wi=of 28t RE2 ALEHAT Alo|ZEdA 1

Az 2YE ¥ Yelol EREE Fe 4P ZolE0 1 WA4EE

2 10001 &2 A58 G o AUk FIhEr1¢] A9 A1)

AR 22 WFEES BT vt Sev-gr] e vhg 242

4 5cm/s, &% 600°C, ABuhE71¢] wg21S f< 5om/s, &%

700°CE §-4:-8 2R f3ke 2 wjFo Fapukdr| 9] 24971 <7

A3, Fepukgo] A4 Fo] gAY FrEWA E8F A3 shet

29 FFNE Wl vpwsl © 4E APeg ket

3-7. X2 A

Table 2 2872 A} @A} 10007 AFo] B ¥ Fshit-g7|
o AANE-E7 ¢ o}l Jd ERAE HE APste] 29F EHEE
B35 Aolr), dake] due A gA12) A% 1.09 glemelld W%
F Fephil-Sr] g3AE 1.15 glom, A7) ©8RlE 1.17 glemz
e HalE Ho|1 9A] ¥r). Quanta Chromig2] Auto-sorb-15- AMg-
3 BET X134 4o 437 4.48 nfigollA] 435 3.31, 3.57 g
gt A8 & & s o]y oM AL el A ukg
T AR Asle FAad Flo=2 ALEET}E. Micrometrietl$] Autopore
11-9220& A} < 71F 59 242 484 0.30, 485 0.303,
0.29% 79] W37} gitt o] & A&
o} 7ol 7} E3AT}F 1wt o] -5 FAFEl] Wikl 7EE-uE

o I

1o

0|

op

8 &

pil

aohR] W13t Al 9 FloR AlEEnh B3 AAe 49 A
o 1,589A0A], AF & e8] G8A 9] F9-E= 4554, HEF
LS 7] GA| o] Ao 618 AR 7HAFATE o] WARE €A <
EW SEM ARAE vlwale] Ry W3] o4 4 vk Fig. 62 AdA
284, 29T Fsh-er)o) g 25 Bekd 9iA), A5 At
2719 e gAY FH-S 10,0000 B3t SEMARA o]t Abzl AF
9] o T2 2umE YERRZ Sith AEAe) Rojd HE 7T Eo

AlZrEsr Agd o st 5

titanate® 47 (EZ4)e AHE-sk9l oW, whe7] 48 5719, Fahhe2= Fig. 6. SEM photographs of fresh sorbent(top), partially sulfided sorber
° It N © 2] 3] = ow= ul in a desulfurizer(middle), regenerated sorbent in a regenerator(ba

600°C, A8-3 ,LE 700°C2 RABNL, F A . tom) magnified 10,000 times.

e o) wA|wgo] I3PIEIN 4.98 kghe] S8R P o

o]l ATh H,S 7,700 ppré FHrd S A 7paS Behukgy

]
2 AR F RS wIZFEE 1000 7HE< 40 pprv|hes 2] SOyF AT 10007 235 FkE71e] doldle 4t
SHHo2 FA BT ARSI =RE = FEH R dAshs 0.75% BFEEe 0.4%, AARHE70] Holdle YAt SeEe 0.169%6 v

2558 M40 25 20024 4%



o T2 e

B oM FAHL A & AU S F 9, A=, 5 6

L/)EREe & WEP) gilon, BET BHA ) Har| g 4de 4

stelrt T.
Z+ A} 8.

9.

B A7 AR 7SS (G dEtez FERlEUT
AuR AT 7e/EER-g wEed o] ] 29l Ak
=Y 2AE IRt A dEAT el 9] 2] whAbd, &
G v, AE AT AP E AP, 7R A PaA AAE-E U

10.
11.

12.

1. Cicero, D. C., Gupta, R. P., Turk, B. S., Portzer, J. W. and Gangwal, 13.
S. K.:in A. Dittler, G. Hemmer and G. Kasper(Ed), “High Temper-
ature Gas Cleaning, Institut Fur Mechanische Verfahrenstechnik und 14.
Mechanik, University of Karlsruhe, 525(1999).

2. Ghazanfari, R., Feher, G., Konttinen, J., Lehtovaara, A. and Mojtahedi,
W.: Proc. of the Advanced Coal-Fired Power Systems ‘95 Review 15.
Meeting, 1, 202(1995).

3. Nakayama, T., Araki, S., Takahata, E. and Takahashi]. A&f the
Japan Institute of Energy5, 351(1996).

4.Yj, C.K. and Wi, Y. H.Chemical Industry & Technologl3, 466(1995).

5. Rhee, Y. W, Lee, T.J. and Yi, C. KChemical Industry and Tech-
nology 15, 237(1997).

16.

17.

A 100N7F A&7

251

. Li, Z. and Flytzani-Stephanopoulos, Nhd. Eng. Chem. Res6, 187

(1997).

Lim, C.J., Cha, Y.K., Park, N. K., Ryu, S. O., Lee, T.J. and Kim,
J. C..HWAHAK KONGHAK?38 111(2000).

Abbasian, J. and Slimane, R. Bid. Eng. Chem. Re87, 2775(1998).
Alonso, L., Palacios, J. M., Garcia, E. and MolinerARel Process-

ing Tech. 62, 31(2000).

Lee, T.J., Won, W. T., Chang, W. C. and Kim, JKorean J. Chem.
Eng, 14, 513(1997).

Song, Y. K, Lee, K. B., Lee, H. S. and Rhee, Y.Kgrean J. Chem.
Eng, 17, 691(2000).

Yi, C. K., Park, J., Cho, S.H., Jin, G.T. and Son, JH®VAHAK
KONGHAK 37, 81(1999).

Yi, C. K., Cho, S.H., Son, J. E., Moon, Y. S. and Choi, JHWA-
HAK KONGHAK 39 251(2001).

Gupta, R. P. and Gangwal, S. K.: “Enhanced Durability of Desulfu-
rization Sorbents for Fluidized-Bed ApplicatibR)E Report, DOE/
MC/25006-3271(1992).

Gupta, R. P. and Gangwal, S. K.: “High-Temperature High Pressure
Testing of Zinc Titanate in a Bench-Scale Fluidized-Bed Reactor for
100 CyclesDOE Report, DOE/MC/25006-3492(1993).

Yi, C.K,, Jo, S.H., Lee, B.H., Lee, S. Y., Son, J.E. and Jin, G. T.:
Korean J. Chem. Engl8, in print(2001).

Kunni, D. and Levenspiel, O.: “Fluidization EngineériBgtterworth-
Heinemann, Stoneham, MA, 2nd ed., 68(1991).

HWAHAK KONGHAK Vol. 40, No. 2, April, 2002



	IGCC용 유동층 고온건식탈황공정에서 Zinc-Titanate 탈황제의 100시간 연속운
	이창근†·조성호·권학선·김근범·채현규·진경태·손재익
	한국에너지기술연구원 유동층기술연구센터 (2001년 11월 14일 접수, 2001년 12월

	Continuous Operation of Zinc-Titanate Sorbent for 100 Hours in a Fluidized Hot Gas Desulfurizatio...
	Chang-Keun Yi†, Sung-Ho Cho, Hak-Sun Kwon, Keum-Bum Kim, Hyun-Kue Chae, Gyoung-Tae Jin and Jae-Ek...
	Korea Institute of Energy Research, Daejeon 305-343, Korea (Received 14 November 2001; accepted 3...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	감  사
	참고문헌



