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Abstract — Two desulfurization-regeneration experiments for a spray-dried zinc-based sorbent(ZAC C) were performed at
500°C and 5 atm in a fluidized-bed reactor(ID 0.097 mm) facility. Th8 Eoncentration after each desulfurization run was
maintained below 10 ppmv from a simulated coal gas of 1%6 The estimated sulfur absorption capacities of ZAC C sorbent
were 11.1, 10.9, 11.1, 11.1, 10.9, 10.5 g S/100 g sorbent, and the sorption capacity of sorbent was maintained in spite of six
times sorption experiments. The maximum,$@ncentration in regeneration effluent gas agreed with a stoichiometric value of
500°C(ca. 14 vol%). In regeneration run, the peak temperature of sorbent bed in the reactor reached up to 750 due to the vig-
orous exothermicity of regeneration reaction with neat air. While entrainment rate for 70 h continuous run in fluidized-bed
reactor is 1.07%, the size and the textural properties of ZAC C sorbent also show a little change. Multi-cycle testsdn fluidiz
bed show that ZAC C sorbent maintains over 50% of its theoretical sorption capacity during 70 h run and regeneration reaction
undergoes smoothly and completely without side reactions such as sulfate formation.
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Fig. 1. Schematic diagram of a fluidized reactor of batch type.
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Table 1. Experimental conditions of the reaction

Condition Sulfidation Regeneration
Gas composition(%) H18,C0O:17,C0O:38, 0,:21,N,:79
H,O: 10, HS: 1, N;: balance
TemperaturéC) 500 500
Pressure(atm) 5 5
Inventory(g) 1,500 1,500
Gas velocity(yu,,) 5 5
Bed height(m) 0.23 0.23
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Table 2. Physical properties of fresh ZAC C sorbent

Mean patrticle sizgfn) 91
Bulk density(g/crd) 0.92
Skeletal density(g/cf) 3.85
Particle density(g/cf) 1.42
BET surface area(ffy) 20.97
Mercury pore volume(cfg) 0.441
Mean pore diameter(A) 448
ASTM attrition loss(%) 72
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Fig. 2. The gas concentration profiles in the sulfidation reaction.
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Fig. 3. H,S concentration profiles during sulfidation cyclic tests.
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profiles during regeneration reaction.
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Table 3. Sulfur loading after sulfidation reaction in the two multicycle tests
No. 1 No. 2
Test no.
1st 2nd 1st 2nd 3rd 4th
Breakthrough point concentration(ppmv) 100 100 100 100 100 100
Sulfur loading(g S/100 g sorbent) 111 10.9 11.1 111 10.9 10.5
Sulfur loading/theoretical sulfur loading(%6) 52 51 52 52 51 49
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Table 4. Captures in a cyclone and a filter after the multicycle tests

Test no. No. 1 No. 2
Fluidizing time(hr) 60 70
Initial total weight(g) 1500 1500
Final total weight(g) 1469 1484
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Filter(g) 3.7 2.2
Loss(g) 25 11
(Cyclone+Filter+Loss)(%) 2.07 1.07
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Fig. 7. Particle size distributions of fresh and reacted sorbents.

(ZAC CF] Y= 55 v AERTT 3 =

AR BRAxd o ARHAT LAY F55 TN 4
gk, AAREGo] o] R = Fb whgTIA] YAbe] Wi " vt E
PAE /\}01 £3} ZE Oﬂfﬂ ZHHOP‘# °‘%1~‘%*é s v‘ijﬁo}oit‘r Table 4

£ £ 9871 1,484 gito) AR, A
idjr “Eioﬂ 127,22 91 IR oY FAFS 1.1t Akl
o R Y= AR S oF 30um e A YAt FR
2o, el IF9E AEe rpEE Qg vAYArT 2HHA
7007 58t AF F Ale]2E, BF, Tr*e‘%k—ifﬁ Hlate o] =
G AEZE VR S)
. ZAC CE3A9] A% HA 20um°ﬂ*1 Hof 250pm7kA] FEE o
CREF ST AR YA B 2

2 97 °] No. 1489= 96um, No. 22
Fof= 94um= AAE Hr}t o7k ZU1Elsi) ol YA EEY B
30pmelete] YAk F5F WA BlAEE o] eyl St
Bt sk, AANkEON g4 25T eI 53] AATgolA
A Y] AT ks Y YoE EuA HalE vlRe) AR
?‘ﬂ/‘*(cracklngﬂ 7FeA-S Zk 9l 22] ZAC C ¥EA Y A I

Y N ERET WSS vgS mig A e

=

% rlo Tg oo

[]

)

)

ol '
i

o

rlo

[(e]

=y

—

3

o,

v

r

e}

,{

XL o

3-5.

A
%

mz
oo

HE xtEN

AT g8 o] Euld 548 Table 3 vepjgit} zAC C &
A 9] 7] 2AUEE 0.92 g/emiellA] ¥H-8-%- 0.87, 0.88 gleriv]H ¢
AR EE Z7) 1.42 g/crﬁoﬂzﬂ 1.39, 1.45 g/ciE VFEFgT). BETE-A
Ax FrE&) vl BHA ] 20.97 Mgl A ¥R 15.09, 15.25 Rig=
743tk ol AR Lxakeol ulel 28 st g Ee] 7
&g Zlo 2 AR HT) Hg-porosimetertA 02 715279} o & &
Aaart 9A 89 HE/)EEIE 0.441 nfgel 2, ¥-E F 0.412,

2

&
=
<

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



236 FEZ - o18E] - o) -

Table 5. Physical properties of fresh and reacted ZAC C sorbents

Test no. Fresh No. 1 No. 2
Mean particle sizgfn) 91 96 94
Bulk density(g/crf) 0.92 0.87 0.88
Skeletal density(g/ciy 3.85 3.27 3.44
Particle density(g/cP) 1.42 1.39 1.45
BET surface area(ffg) 20.97 15.09 15.25
Mercury pore volume(cAfg) 0.441 0.412 0.417
Mean pore diameter(A) 448 384 325
ASTM attrition loss(%) 72 91 79.6
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W, : sorbent charge in the reactor [g]
Ao : moles of MeO per g of the sorbent [mol/g]
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