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Abstract : This research was conducted to estimate the characteristics of carbon dioxide
decomposition using an inorganic sludge. The inorganic sludge was composed of high amount
(66.8%5) of Fe:03. Hydrogen could be reduced with 0.247, 0.433, 0.644, and 0.749 at 350, 400,
450, and 500°C, respectively. The carbon dioxide decomposition rates at 250, 300, 350, 400,
450, and 500C were 32, 52, 35, 62, 75, and 84%, respectively. High temperature led to high
reduction of hydrogen and better decomposition of carbon dioxide. The specific surface area
of the sludge after hydrogen reduction was higher than that after carbon dioxide
decomposition. The specific surface area of the sludge was more decreased with increasing of
temperature.
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Fig. 1. Experimental apparatus for CO. decomposition.
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Table 1. Chemical Composition of the Inorganic Sludge by XRF Analysis
Compound FexOs CaO AlO3 SOs Si02 MgO Cl
Result (%) 66.4 15.8 9.45 3.75 0.88 1.60 0.50
Compound MnO Na20 Cr203 NiO LasOs P20O5 7ZnO
Result (%) 0.46 0.40 0.25 0.17 0.16 0.14 0.04
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Fig. 4. TGA curves of the reduced inorganic
sludge by hydrogen at various
temperatures (250C (a), 300C (b),
350C (c), 400TC (d), 450C (e), and
500C ().

3.3. O|AtSEFA B3

g 71 EHAE TSl =l
I 250~500°C AFelol Al 3AIZF sk A Y
KeN

ANl ARAFYoR Azsgov], w
&7l clusdas Fdada didd

of di@ AfAT] GE FAsER AL
Ak 7] ¥ 147 psit olitstE A Fdo
= et greoln, ol uEwasl RelEwA
gE shart AREA @] W] ol7)elx
et gre et oldaa Ralsh ven
AZF Ak olitkstea Eale 250~500TC W

ol BE 2%olA x7] 58 oluldlA F435
Al EHstE BYon, 108 o] FRHE 9
o] Wty HH3| HhshE HIFS Hol o
sheba Ealnkgo] 7)ol mEA o] Fo g
o 4= At} o] ibslEr A RS o 208 Fob
223 A3} 250~500C WA =74 F7}
G4 E olatslEt s Ealgo] FrFske] 2507C e
Al oF 32%, 300CelAl+= <F 52%, 350Col 1L
oF 35%, 400CollA+= <oF 62%, 450CoNA &=
75%0] 0.1, 500°C ol A= oF 84% A =& v‘i—ﬁﬂ
ol 7} =A yEsth o] F(2001) -~
AHW LiMn:Os& ©]-&3te] olitslets #3ls
At en, 350CAA 71 £ Ealags

_IOF

vebdlickar A cHsl zEiv B e e
350CAA = oF BYE Halgsol 7 gk
= ole 74 FYAY 74 EFDEd o
A a-Fex0s01 4 a-Fed ez 9 Awislrp o]

Folx7] wWEo= ke

Fig. 62 o]itslera 23] $o] X-4 Zs
Arolth 4 3 Fo =A YElYE a-Fe
9327t ol4kstErA FSlel oste] Wl FIhe
AFUA FeO3927F 5 929 FHjE et
Wi 9l °kre] a-FedlaE Wk AH=
AL Qe Ao R webETh

Table 32 &E=W3lo] WE F24 39 2
APSteR A EE 59 u4s =
do el A4 9 Fo] HEWA gro
=7 UEh=d ol e &
27} A o] FexOs5 WHa 2l H
# Aow wolw o]ilstea ol
Aol vhe Ze ebds] el E ol
w2 7 A A7) O 2

= o\ ¢
N

L7} ol upet °‘X}/] 2~ (sintering)
ot} o]atslEl A Eal&2 %7] =147 psi)
Table 2. Reduction Degree (§) of the Catalyst with Temperature.
Reduction temperature (C) 250 300 350 400 450 500
Reduction degree (§) - - 0.247 0.433 0.644 0.749
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Table 3. Specific Surface Area of the Inorganic Sludge after Hs Reduction and CO2

Decompoistion
Specific Surface Area (m%/g)
Temperature (C) - T
After H, Reduction After CO2 Decompoistion
250 1184 1104
300 112.0 99.8
350 98.5 85.6
400 785 70.8
450 66.2 59.0
500 51.6 50.4
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