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Abstract — In this study, we analyzed the desulfurization performance of Zn-based dry sorbents according to the
reducing power, water vapor content and H,S inlet concentration of coal gas in a batch-type fluidized-bed reactor. We
used three different coal gas composition with different reducing power such as KRW air-blown coal gas, Shell oxygen-
blown coal gas and IAE coal gas. The experiments were performed by changing the inlet concentration of water vapor
and H,S in a coal gas. Water vapor content was varied from 5% to 30% and H,S inlet concentration from 0.5% to 2.0%.
As both the water vapor content and H,S inlet concentration increased, desulfurization performance of Zn-based sor-
bents decreased regardless of the reducing power of the coal gas. The minimum desuflurization performance was, how-
ever, above 99.5% for all experimental conditions, which implied that Zn-based dry sorbents could be used to remove
H,S up to 99%.

Key words: Zn-Based Dry Sorbents, Desulfurization Performance, Reducing Power, Water Vapor Content, H,S Inlet Concen-
tration, Fluidized-Bed Reactor

LM B a1 Fae] S7RA E8-3 S S8l o Thdels %@01
U% o]Z Qlate] daeo] ds] At o L
GSE7)EE a2 astelr 37kl e Hdkes &2 1980 ATIRE] w]po] LA og ATE AlF

(Research Triangle Institute)?} Eastman 3}&3jA7| &-
gl PR 7S skl 99% ode] FskE A %
arskar QAT

AeAE Haspo] Aol
120 PHAE WA

"To whom correspondence should be addressed.
E-mail: ckyi@kier.re.kr
fo] =2 KAIST 3V m5H o) e 7]

AN ERe S les

alo] EaEiZLc,

710

Y

3}04 fﬁ

al
Fol 2 %= Slek. BHAE) A9 UeR F4AsHEo] Wats| 3



B FreSRe7ox Al T ol 2RA|S] el del,

=B 3F2k
TG,

Plraglgel we WA w7t 711

Ol &8 9 AAK SHollA oldA eEAr} el & yhof S Table 1. Gas compositions of various gasifiers

f8 Gah0) BE ppm FE7A AASI A1 Ak KRW __ 1AE Shell  Ugas

WaE 3 rh2,3). oldAl Bl B o] ek Aol core 1897 -2 64.0 2433

Qol= o F~Qr-mjo ol 6 H=0 me o H, [%] 11.65 20 31.6 13.19

oool'tq ST o“l*%?)‘ﬁ’iﬂ'ﬂﬂ M——[q[“]—_’]—oo‘_ﬁ‘_‘ﬁ% CO, [%] 675 3 0.80 516

% ukS7loIA] 1 Be)d SAoluh wkgge] stk gelA 9l arml o . p el

AErs 3 = = = 4170 :

Tq’[“"‘6 . ﬂx]]%%ﬂ]% 01%6]—1:‘ ’5—;(04% J—J—qu—g, 01056‘, ‘IQI’OE'G‘Si HZO [%] 10.0 5 1.50 535

T = olom E3A|e] AARESo] MARES O R YAl 2 N, [%] 5737 25 0.70 49.90

LxHo] 7Fs e 55 do] M ARl A& Sl frelet RP 1.83 477 41.56 3.57

4415 713 QITH 7). RTIS} Eastman $}e3]Ake] HUEl 15 & *RP: reducing power

A E dERke719k AYRES717E SR IR 7Y

of glom oA EAIE o8-8t 3,000413F o)de] 7l

A3 Barskal Qe & A rgith Y%= H0 S #4 59lK 30% skl 5
L ATrelx = ST TR AR SR HyOM,S S0l U= HoS B 059014 2%7H4] WskAZIT 2ihe2- whg-

e ol gaAle] FohE AATEL R AEFNSIE
olgsto] NS St WY A F DAA vh A,

&5 500 °C, §H 5 atme AL, Al T A H s
SEEE(u,, )= 0.007 m/sO1™[5,8] 7F 45 uie 5 v, = AES T

BET, Hg porosimeters: ©]-8-5101 2#119] =214 S44& A8l Aopolet. b 2elA 2 A2 o224 HyS F799 30%

(breakthrough pointy/F4] RESAIZ] & Al A 21S FUst

2.4 H Al st
Fig. 12> AEGA] 7HgEee]r] 2t 374472 Jo “s[6]ell 1 3. Z4at 3 nEt

oF itk Adle HrixT|E A Axd A e

(e}
&

710l FEEE 7R

Table 1°1] LFERAATE

AT} 41.562) Shell AbAo]g 7FA3lE %

34| (ZTO-
26, ZAC-32N, ZAC-C)E AHg-3te] Ael7ke] 2w s}, 53] H,0/
H,S &S HEA7 A g3A4 2] Aedds F3siele). st
3= (reducing
power; RP)7} 1.830.% 7P w2 KRW 37]0]8 7}A~sl2 27,
A, SRIE7} 42291
TSNEATAAE) 7143k 270 S % Wslol] e ojek

3-1. H,0 H3j0]| Chst st
Fig. 2= ZAC-C 23A12] H,0 ¥3lef| ki H,S Tt Wsk=
HOlFE H,S F5F 1%% TY8taL H,08} 7kAz/dwsle] wet
2ale2] S e Qo S v} 7R We 1.8391 KRW 71~
312 Z7elM= H,07F 10, 20, 30%d Wl H,S FE55E 27} 5,
83 20 ppmv JEE Ak SFA=It 4779 157 EATL

filter]
| H,
|
@_ sorbent, dougle pi
5 condenser
[Co>— mixer hopper to stack
N —
)
CH; — . 2nd
T Ci :EI condepser
- degulfurizer E—.
@::El £ gas analyzer
2
(O — i
}O; — ]
- absorber
air comp.

Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Effect of H,O on H,S leakage for the three different simu-
lated coal gas using ZAC-C sorbent.
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Fig. 3. Effect of H,O on H,S leakage for the three different simu-
lated coal gas using ZAC-32N sorbent.
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Fig. 4. Effect of H,O on H,S leakage for the three sorbents in a KRW
coal gas composition.
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Fig. 5. Effect of inlet H,S concentration in a simulated coal gas on
H,S leakage with ZTO-26 sorbent.
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Fig. 6. Effect of inlet H,S concentration in a simulated coal gas on
H,S leakage with ZAC-C sorbent.
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Fig. 7. Effect of inlet H,S concentration on H,S leakage with three
different sorbents in a Shell coal gas composition.
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Table 2. Physical properties of fresh and used sorbents
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Unit Fresh ZTO-26 FreshZAC-C ~ Fresh ZAC-32N  Used ZTO-26 Used ZAC-C Used ZAC-32N

Mean particle size pm 64 91 84 62 90 82

Bulk density g/em’ 0.96 0.92 091 0.97 0.91 0.95
Skeletal density g/em’ 423 3.85 4.10 3.92 2.98 333
Apparent density g/em’ 1.1 1.42 1.57 1.69 1.58 1.65
BET surface area m%/g 3.09 20.97 16.3 3.66 14.5 10.7
Mercury pore volume cm’/g 0.659 0.441 0.395 0.335 0.282 0.307
Mean pore diameter A 3082 448 349 672 510 322

ASTM attrition index % 53 72 29.2 624 83.6 16.8
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