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Abstract: Zinc-based sorbents for HsS removal were prepared. The reactivity of sorbents was investigated by the successive cvcles of sulfidation-
regeneration at 630 C in a fixed bed reactor. The desulfurization sorbents were prepared with granulation method to produce a spherical pellet with
good attrition resistance. The fresh and reacted sorbents were characterized by X-Ray Diffraction (XRD) and X-Ray Photoelectron Spectroscopy
(XPS) and the characteristics of sorbents on calcination conditons were analysed by Mercury Porosimetery and BET. The reactivity of sorbents
decreased as thc number of sulfidation-regeneration cycle increased. It is duc to the zinc loss and the increase of the diffusion resistance by
sintering, cracking and spalling of sorbents at the high temperature.
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Figure 1. Experimental apparatus for fixed bed.
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Figure 2. The effect of calcination temperature on XRD pattern
(Zn/Ti=2)

120 5
100 4
80 -
60
40
20 l

0 el
100 3
80
60
40 4

)

0 il .A..l‘.l,h.‘.h..l.J. bttt b
100 4
80
60
40

22_ L‘J,LLl AAL s

el
L) AL RS L) WA LAL) WAL LA LN i) s i it e
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100

26

Reference XRD Pattern of ZnaTiO4
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Figure 3. XRD pattern for Zn/Ti=2.
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Figure 4. The effect of calcination time on XRD pattern (Zn/Ti
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Figure 5. The effect of Zn/Ti ratio on XRD pattern.
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Figure 7. TGA profile for Zinc titanate (H. atmosphere, Zn/Ti =
1.5).
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Table 1. The Characteristic of Sorbents on Calcination Conditions
(Mercury Porosimetry)

211" 77-2% 77-3% 77-4%

Total intrusion volume [mL/g] 0.3075 03151 03464 0.3314
Total pore area [m”/g] 5146 5473 4334 4111
Median pore diameter (volume) [um] 0.3854 04312 04752 0.4470
Median pore diameter (area) [ym] 02067 00233 03276 0.3379
Average pore diameter (4V/A) [pm] 02390 02303 03197 0.3224

Bulk density [g/mL] 15565 15756 14303 1.4592
Apparent(Skeletal) density [g/mpm] 29851 3.1290 28330 2.8257
Porosity [%] 4786 4965 4955 4836

1) ZT-1: 900 C (4 h)

1) 7ZT-2:200 C (2 h)~%00 C 3 h) 7 T/min

) ZT-3: 200 C (2 h)~700 C 3 h)~900 C (2 h) 7 C/min

v) ZT-4: 200 'C (2 h)~700 C (6 h)~9%00 C (2 h) 7 C/min

Table 2. The Charactenistic of Sorbents on Calcination Condi-
tions (BET)

ZT-1 7ZT-2
BET Surface Area [m’/g] 1.9261 27112
Area
BJH Adsorption Cumnulative Surface 5
Area (17.0~3000 A) [m%g) 13239 33062
Volume BJH Adsorption Cumulative Pore 0003406 0.008437

Volume (17.0~3000 A) [em¥/g]

Average Pore Diameter
. {(4V/A by BET) [A]
Pore Size .
BJH Adsorption Average Pore

Diameter(4V/A) [A]

766879 1206273

1028993  102.0737

o L]
)
° —— ZT1
5 .008 = ZT-2
[
g &
2 006
> il
5
o 004
[
>
E KRH.“«‘.‘P*{D-~ )
S 002 .
£
=
o
0.000 [

10 100 1000 10000
Pore Diameter (A)

Figure 8. The cumulativer pore volume on pore diameter (BET).
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Figure 9. The incremental pore area on average pore diameter.
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Figure 10. The breakthrough curve of ZT-1.
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Figure 11. The breakthrough curve of ZT-2.

(b) After 4cycle Regeneration

Figure 12. The scanning electron microscopy of zinc titanate.
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