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Axode}, CaO Fefo] 3 wi%el ZZFCa-3 S3iA)2) ul2 2 (Al=17.3%, CAI=8.8%y} 7} Wiel. ZZFCa-
3 237l YRRk HEdEot 2 fREnh ZZFCa-3 2Ek|e) sl 9 A EE Saslgn
Aezk2 F9) 10000 ppm 52 H,SE 1ppm ©J3E AAY 5 A% od, g3ke) 853 3
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Abstract — ZZFCa sorbents for hot gas desulfurization in IGCC were prepared by adding calcium oxide to
ZZF sorbent in order to improve its attrition resistance in this study. ASTM attrition test for the sorbent was
performed at several different weight percentages of CaO to investigate the attrition characteristics of ZZFCa
sorbents as a function of CaO content. Attrition index of ZZF without CaO was 28.3% and its collected
attrition index was 10.8%. ZZFCa-3 containing 3 wt% CaO showed the lowest attrition index (Al=17.3%,
CAI=8.8%) in the test. From the results of SEM morphologies and particle size distribution measurements,
ZZFCa-3 maintained a fine shape and a desirable average particle size even after attrition test. In the exper-
iments of sulfidation/regeneration for ZZFCa-3 sorbent concentration of hydrogen sulfide in coal gas was
lowered from 10000 ppm to below 1 ppm. Sulfur removing capacity was about 28.8 g S/100 g sorbent. Nei-
ther formation of CaSO, was observed in XRD measurement nor SO, slippage was observed during sulfi-
dation process.
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2-1. EENel M=

ZZF =3A1= ZnO(Aldrich Co., 99.0%)%} A&
gl EF F4Ak) 2= AH7H|Q) Fe,05(Duksan
Pure chemicals, 99.0%)% &§3bd 7hdksl A&y
(Solid Mixing Method)2-2 Az gl o ellde] =
A3} AZFEAL Table 19 Yehideh 20 um o3}
Zn0, natural zeolite, Fe,0,, CaQ 42 H}3} v]g-2.
E3ksto] ball millelM 12 he A= B/EFsn §7)
A AZA|Z ethylene glycol(Duksan Pure, Chemicals
Co. Ltd, 99.5%)% 5~7% ‘go] €53t % extrusion
method2 AJ33l5ir}. of W) Ca09] =2 1, 3, 5, 10
wi%2 ZAste] Arislget. et g 150°Ce

Table 1. Components and calcination conditions for ZZF, ZZFCa sorbents.

Composition Calcination conditions
Sorbents
Zn0 (%) Natural zeolite (%) Fe,O, CaO (%) Temp. (°C) Time (hr)
Z7F 75 25 10 0 750 4 hr
Z7ZFCa-1 64 25 10 1 750 4 hr
7Z7FCa-3 62 25 10 3 750 4 hr
ZZFCa-5 60 25 10 5 750 4 hr
ZZFCa-10 55 25 10 10 750 4 hr
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Fig. 1. Scheme of experimental apparatus (attrition tester).
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Table 2. Gas compositions for reactivity and dur-
ability test in the micro - reactor system.

Gas compositions

Sulfidation (vol.%) Regeneration (vol.%)
H,S 1.0 0, 5.0
H, 11.7 H,0 10
CO 19.0 N, balance
CO, 6.8
H,0O 10.0
N, balance

3lolom, uhSv]) SNl HEAIE 3¢ Ax 3
slgdel, APFA-L Table 20 viehd 7} zbo] 33}
P A BR2EE 27 480°C, 580°C, AekRAEA
Q] ¥hg7kAe] FA-2 MFC(mass flow controllen)®. &
sl om & HeF 250 mV/min(GHSV=5000 hr')&
ATl Wk S 7RSO FEE
TCD(Thermal Conductivity Detector)?} PFPD(Plused
Framable Photometric Detector, Ol Co.y} Arzsl
GC(Gas Chromatograph, Donam 6200A)% F-43}%ic}.
TCDol| 7% BA4 L2482 23= Chromosil-310(Supelco)
o] 2715 HZE Z3o|n, PFPDeIAME GS-GASPRO
EAT A AMSiE S 33Ee- Al whT] S
A H.89 =7} 2000 ppme] B of S FRs}
Hom, AREGE ukgT] EelM SOy HEHA &
< o AWAYE Fasidch gAY g5 8
3HEgA] H,89| 557} 50 ppmd WE A7k s 5}
of FA)z7kRe] w712 € o] Al oz (3)
Alg} zdo] AAksllet.

Sulfur Capacity(gS/100 g Sorbent)
[M; of H,S in Coal Gas]xT
g of Fresh Sorbent Loaded in the Reactor/100
X[molar flow rate of G;]x[MWq] 3)

M=mole fraction of H,S in coal gas
G=mole flow rate of reaction gas (mol/min)
MW =molecular weight of sulfur
T=breakthrough time (min)
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Table 3. Attrition resistance of ZZF, ZZFCa sorbents.

Sorbents Al (%) CAlI (%) RH Temp. (°C)
ZZF 28.3 10.5 26.1 22
ZZFCa-1 26.4 11.8 27.2 25
ZZFCa-3 17.3 8.8 279 16
Z7ZFCa-5 439 30.5 337 21
ZZFCa-10 63.3 534 24.8 13
100
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Fig. 2. Attrition rates of ZZF, ZZFCa sorbents.
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Fig. 3. Scanning electron microscopy of ZZF, ZZFCa sorbents before and after attrition test; (a) ZZF (Fresh),
(b) ZZF (after attrition test), (¢) ZZFCa-1 (Fresh), (d) ZZFCa-1 (after attrition test), (¢) ZZFCa-3 (Fresh), (f)
Z7ZFCa-3 (after attrition test), (g) ZZFCa-5 (Fresh), (h) ZZFCa-5 (after attrition test), (i) ZZFCa-10 (Fresh), (j)

ZZFCa-10 (after attrition test).
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Fig. 4. Particle size distribution of ZZF, ZZFCa sor-
bents after attrition test.
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Fig. 5. H,S breakthrough curve for ZZFCa-3 sorbent.

OLiX|I3E HM133 M15 20044 28

A% - FAS - oAl

40000

—&— 1lcycle

....... Qrevern 2 cycle
30000 ——-w-—- 3cycle
—7-— 4ceycle
— & — Scycle

20000

10000

Concentration of SO, ppm

Time, min

Fig. 6. SO, breakthrough curve for ZZFCa-3 sor-
bent.
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