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Abstract - In this study, CuO-based sorbents were prepared to investigate their characteristics of the reduction and sulfur-
ization reactions. CS sorbents were prepared with various contents of CuO gn€C®i® sorbents were prepared with
25 wt% SiQ and various contents of CuO and Mp@FS sorbents were composed of 25 wt%,%i@d various contents of
CuO and FgO,. All sorbents were prepared using the simple mixing method which was known to be economical and easy to
apply. In order to investigate reactivities of the prepared sorbents in the reduction and sulfurization reactions, TGA experi-
ments were performed, and the activation energies of the reactions were calculated based on the Chatterjee-Conrad method.
Experimental results showed that the activation energy increased as the contenjsdet&i@sed for the reduction reaction.
The activation energy decreased as the contents gfd8ieased for the sulfurization reaction. The sorbents without additives
gave better performances than the sorbents containing additives in terms of the activation energy for the reductionand the sul
furization reactions. CFS sorbents showed more favorable activation energy than CMS sorbents.
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Table 1. Composition of various sorbents
Metal oxides [wt%)]

r
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SiO, [wi%)]

CuO MoG, Fe,0,
CS6 67.5 325
Cs7 60 40
Css8 52.5 47.5
CMS8 67.5 7.5
CMS9 60 15
CMS10 52.5 225
CFs1 67.5 75 25
CFS2 60 15
CFS3 52.5 225
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Table 2. Composition of simulated gas

Sulfidation Regeneration
H, 12.1 vol.% Q 5vol.%
Cco 19.1 vol.% N Bal.
Co, 6.8 vol.%
H,S 0.28 vol.%
H,O 10.8 vol.%
N, Bal.

Total flow: 150 ml/min

HWAHAK KONGHAK Vol. 40, No. 4, August, 2002



494 PA=IE

:

a b~ ODN

Fig. 1. TGA/micro-reactor system.
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Fig. 2. TGA results of CS sorbents for sulfurization after reduction(reac-
tion temperature: 500°C).
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Table 3. TGA results of sorbents for sulfurization after reduction

Weight change during reduction Sulfur loading

Sorbent [0/100 g sorbent] [g sulfur/100 g sorbent]
Cs6 13.08 12.88

cs7 11.95 116

cs8 10.04 10.14

cmss8 13.94 13.94

CMS9 13.29 12.04
CMS10 12.59 10.28

CFS1 14.63 15.54

CFS2 15.48 17.88

CFS3 16.45 19.44
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Fig. 3. TGA results of CS sorbents for 1.5 cycle(sulfurization: 50C,
regeneration: 700°C).

Fig. 37 Table 3] viebd nio} 2ho], CSEA 2] Y52

Anyt 89 5 FA o A Vel olx 89 § 2t A
& o]E49l s} Feee TR Tt ¢ B9 & 3l
S 3R, 15cycled S HA T3 ARG FHAA A5

7 ol

@ > e >

3-2. #7He| HEk

2 APL A GgAA FUHER1 2353 AT Aol ElA
G937t A0l g3 TS AR & Y=F s AU e 5
9 g Wale] mE @8R 5SS AR Y5te] FEHA
t}. Table B vFeRd Hke} 2] MoO,;, FeOs5 7= ARE-sI3l 2,
AAAZ 25 wt%e2] SiOS ARE-EE L™ S CuGet A7HAY] e
v E WA 7| HA E8AE Azt o)

3-2-1. CMSE3A19] TGA 23

uk&-2 7} 500°CS] 7% CMS B3Aol 3 891 F 38l 49 2
= Fig. 42} Table 31 VFERASIE 24 9H&-A] ©84] 100 g CMSS,

CMS9, CMS10&3A1E-2 747+ 13.94 g, 13.29 g, 12.5%f FA 44
£ Bk o= F7FA MoG9] o] 5715k met ukg 22l
CuCe] 3o gharete] gheliko] 1hadhe vpERit.

3} kg Aol CMS8EEHA = 13.94 g, CMSE &A= 12.04 g, CMS10
@A = 10.28 ¢ sulfur loading: YERASI T =, Fapik-goE o
Al 8 whg 3} mR R 2 A7) MoOs2] Brgo] R, eyt
Soll 7 2 9Fe FE F wE B2 cudy 3] fAsies
Falwko] Fashe 2 o® vetgth 2y AVEAE e &
CsEsAste 2] A7 MoOye] d3o= <la) Cule] & Ajo

=



TeA edAle gk ol &)

104

102
100 —joossmtsappettigizzezse===ss
; T e
98 - '\. . H A‘“.“g‘fuw
1 \- PO _A“ ",""
—_ 96 o : i ‘_x‘ .47
X 1 \ i , o 3
S e \ Lo f
£ ] - £
e IR R
] Lo A I
90 '\ Lo P
1 Lo L8
88 \ ‘W‘ : CMS8
] e = cMS9
| S—
86 4 CMS10
84 T T T T T v T
0 20 40 60 80 100
Time (min)

Fig. 4. TGA results of CMS sorbents for sulfurization after reduction
(reaction temperature: 500°C).
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Fig. 5. TGA results of CMS sorbents for 1.5 cycle(sulfurization: 508C,
regeneration: 700°C).
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Fig. 7. TGA results of CFS sorbents for 1.5 cycle(sulfurization: 50%C,
regeneration: 700°C).
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Fig. 8. Chatterjee-Conrad method for CS sorbents in reduction reaction.

Table 4. Activation energy and standard deviation of CS sorbents [kJ/mol]

Activation energy Standard deviation

Reduction Sulfurization Reduction Sulfurization
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CSs8 33 104 0.3 15
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Fig. 9. Chatterjee-Conrad method for CMS sorbents in reduction reactiol
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Table 5. Activation energy and standard deviation of CMS sorbents [kJ/mol]

Activation energy Standard deviation

CMS8 173 0.9
CMS9 128 12
CMS10 103 0.8
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Table 6. Activation energy and standard deviation of CFS sorbents [kJ/mol]

Activation energy Standard deviation

Reduction Sulfurization Reduction Sulfurization
CFS1 149 31 05 1.3
CFS2 99 44 1.0 0.6
CFS3 57 73 0.6 2.2

Table 7. Comparison of activation energy for various sorbents of same
CuO contents [kJ/mol]
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60 51 128 99 41 44
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