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ABSTRACT

wr ferrites with various compositions were applied to the decomposition of CO, to mitigate the greenhouse effect. In the reduction reaction

of 3r ferrites up to 800°C, starting temperature was lower with increasing of Sr content in Sr ferrite. However, the reactivity was higher with
dec reasing Sr content. In the CO, decomposition reaction with reduced Sr ferrites, the amount of CO and C were depended on the ratio
of 3r and Fe in Sr ferrite. With increasing Sr content, larger amount of C were deposited on the surface of ferrite. Therefore, in order to

apply Sr ferrites for the decomposition of CO,, it is necessary to control the ratio of Sr and Fe according to the conditions used.
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Fig. 1. XRD patterns of Sr ferrites calcined for 3 h at 1000°C;
(a) SrFeQ;_,, (b) SrFe,0s, and (c) SrFe(,0.
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Fig. 2. TG curves of Sr ferrites for reduction up to 800°C under

5% Hy/Ar mixed gas; (a) SrFeO;_,, (b) SrFe,Os, and (c)
SI‘FCQO]L).
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Fig. 3. XRD patterns of Sr ferrites reduced by 5% H,/Ar mixed
gas at 800°C; (a) SrFeQ4,, (b) SrFe,0s, and (c) SrFe ;0.
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Fig. 4. TG curves of reduced Sr ferrites for CO, decomposition up
to 800°C; (a) StFeOs.,, (b) SrFe,0s, and (c) StFe;,0.
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Fig. S. Variations of CO concentration for CO, decomposition up
to 800°C; (a) SrFeOs,, (b) SrFe,0s, and (c) SrFe;,044.

HelolE] HHE G o], 2 3
oz o 3111:: ARzt FEE T SiFe0, 59 Fe
2 350 Y SrFe,05= 38 €] %] SrFeO;, RT}
Hof ulwA HEI SrFe0; 2k Fe;0,8 &3 do] #zhe
Ao}, AAl ofke] & F gl Aol ¥ #FHIA
SrFe,0:0l A E3do] #2E 722 SrFe0,5%] Alsltel] €]
3l SrFe0;,7} Fed] 4tslol 93] FesO47F AAAEU7] ol
Folgt & < Ut} Fhdub-gol Feet FeO7} 2 AA
Aol SrFelelg-J 4-9- Fe;0,% HAE 7, SrFeO, s



(a)

Unknown phase

T ml

20 30 40 50 60 70
20
(b) D D STFeO}X
A FeGOA.
V Unknown phase
a O
A
1/ VY Ay @
©0 30 40 50 60 70
26
© A A Fe.

r T T

:0 30 40

Fig. 5. XRD patterns of Sr ferrites after CO, decomposition at

800°C; (a) SrFeOs ,, (b) SrFe,0s, and (c) SrFe;,04.

o] cro] oS

o] SrFeOy, = &
:-3to], CO, #af WhgollA] €] 2
F2,0,2 ARE7E dojutis COoE %Eﬂs}b i

!
e

]
)

re|x) 3okt
A

=
=

StFei), 5= Feo' & 257} Fe"z 2bsi7h Yol 3

& ¢ T AT

3.5, SrH2to| E LH Sr gh2kol [ME
Ay FHEolEE o]&3 CO, B3l

50 w2 coy ¢t AR

22 HEEAY, C HElE
7kel 9]le} ®rh. Fig. 40lA]
CO, E3f H-gollA 2ksh-ghd

s

Co| dd¥ Hat

o] Ax}
] 2 FelY FeO

27} o] ]
o] ¥rgelM coE 7}
nae] FHE )
2% S seto] EEo]
uhg A wetolEunt ¥

gexat 240l St HYIES ol§ O, 3 W 5 195

(a)

Arbitrary

500 550 600 650 700 750 80C
Temp. (C)

(b)

Arbitrary

1 4 i) i
500 550 600 650 700 750 800
Temp. (°C)

Arbitrary

L L 1 1 1
500 550 600 650 700 750 800
Temp. (°C)

Fig. 7. Variations of CO, concentration while oxidizing of C
deposited on Sr ferrite using 3% O,/Ar up to 800°C;
(a) SrFeOs_, (b) SrFe,0s, and (¢) SrFe20yq.

A7} Z7He olfE CO, w3l ¥ & C7F HTolE &
ol FAE 7] WEolrt ¥ Sr A2t EE o83
CO, ®ajuts &, ﬁﬂEMEOH S3E Co *Ltﬂat &7

A 5= CO,9 o*lﬂﬁ}t Fig. 7JJr {z“:}.

StFeO, oM E 0,8 €7} 570°CHE M85 4o Co,
E WAA7I QLo 800°CTHA]l Wh-gol Al Yol
Aol AFFe] 7t FEE A o F UdTh ol

A 404 A 2 Z(2003)



ol

196 AEA - 3

o|E FAHG 15wmt%7t O F718 AL AgEe v
ol E Bl FAH0] 3§ AlAksRE Aol o
oF 7+ FA2 Absh-3kg whe A9 dHgolBE A Hg
8 wi%] FAZE ¥ Z7H0E SrFe,00l = Yeht L 9l
th. 238U, SrFe,0so1 & 0,9 C7F 640°CHE wHe-&
Al&bste] 770°CAA Hh-go] LR WA o o]iel Co,
7y AEHA] %o}, SrFe0y, Rube C7F A4 28U
S ¢ T AUNUTh 02¢] whEolA Blw A HL kel CO,
7} @AE A2 SrFe 0,601tk SrFe 0402 A%, TGA
A A3 Absh-ghd 9ke- Ao wetolERT oF 2 wi%
AEtoll AL F7HHA ol diroez A o
CO7} HAEc) olet 22 AFES T3t §r A
oJEW Sré] el FUHEFE Co, Bl uhgol B2
el Ot HElelE By Stk Ze 4 & Ak

CO,% E3lE T3l A4EE CoU Ce Y& 9dyA|
doz Agle] 7h5st 483 EAECL Cox EY93%
HOog vl BQFESRE Hyot nHSAIE A9 viee B
Cl 3322 44 Agdd. 28y, cox AAd s
A@Ao] ForR A3 wel coel WS A3t
o & A& Utk Co AS dHgyo g ekgsEa
w ZulE o83 CO, A WM Eule FHe
@GEA7)E Hlo] "Hh. 2y, #H2o]EE o] &3 COo,
walel e HEolE dHo] E23% Ce dHEelEE H,
2 ASAAZ o CH,E ASAF 5 vt

ojg} re ARE Fdto CO, E3A Sr AolES
o]-&3hd COvt Co] AAHFE AT F= 7] wll, Sr
HtolEx AHE 2o wa} SrFed] ¥ &S 2
< A9  dE Aso|th

4. & =
thoret x4 og Axw Sr Hgo)E Sr:Fe 2AH]
Halo)] WE COo, £ AT7E sl then 7o A8
S At

Al vepdtt.

2. 3UE Sr HEpo]|ENAE Sr:Fe &An] wat
StFeO, 5% Fe, FeO7} EA18t2H, CO, HE3uk-3-olA
StFe0, 5= SrFe04,Z Fest FeOE Fey0,2 AMslE]w A
CO,E #3353t}

3. Sr HZolE W Sro Fhako] TS ghelut-gof
A1 StFeO,5 ol 5718k, CO, E3l W8S F3lo &
& ¥ C7} kol E BAd g3

A2} 8}8) )

ERE PR P

o]g} 7ro] Sr HEte|EQ] Sr:Fe AW wlgt CO,
3 ®kE SA4o] dEkAH, g A EQA Covt Co
AstE ok a8 EE, AR 274 wEt Sr: Fed

o I o2 L

ZAlel 2

< A7 19999 =iy 54712 A7 A
3, 1999-1-301-005-5)2] A-H] 2] Lo o8] FHAUS
(=)=

REFERENCES

1. H. Teng, A. Yamasaki, and Y. Shindo, “The Fate of CO,
Hydrate Released in the Ocean,” fnt. J. Energy Res., 23 295-
302 (1999).

2. Y. Chen, K. Tomishige, K. Yokoyama, and K. Fujimoto,
“Promoting Effect of Pt, Pd and Rh Noble Metals to the
Nig 03Mgo 970 Solid Solution Catalysts for the Reforming of
CH, with CO,,” Applied Catalysis A; General, 165 [2] 335-
47 (1997).

3. Y. Ma, Q. Sun, D. Wu, W. Fan, and J. Deng, “A Gel-oxalate
Co-precipitation Process for Preparation of Cuw/ZnO/Al,O4
Ultrafine Catalyst for Methanol Synthesis from CO,+H.,:
(IDEffect of Various Calcination Conditions,” Applied
Catalysis A; General, 177 [2] 177-84 (1999).

4. S. Fujita, M. Usui, H. Ito, and N. Takezawa, “Mechanisms
of Methanol Synthesis from Carbon Dioxide and from Car-
bon monoxide at Atmospheric Pressure over Cu/ZnQO,” J.
Catalysis, 157 [2] 403-13 (1995).

5. Y. Tamaura and M. Tabata, “Complete Reduction of Carbon
Dioxide to Carbon Using Cation-excess Magnetite,” Nature,
346 255-56 (1990).

6. H. C. Shin, K. D. Jung, S. H. Han, and S. C. Choi, “Decom-
position of H,O with Ferrite Powders for Hydrogen Gen-
eration,” J. Kor. Ceram. Soc., 37 {1] 90-5 (2000).

7. H. Kato, T. Kodama, M. Tsuji, and Y. Tamaura, “Decom-
position of Carbon Dioxide to Carbon by Hydrogen-
Reduced Ni(Il)-bearing Ferrite,” J. Mater. Sci., 29 5689-92
(1994).

8. T. Kodama, M. Tabata, K. Tominaga, T. Yoshida, and Y.
Tamaura, “Decomposition of CO, and CO into Carbon with
Active W stite Prepared from Zn(I)-bearing Ferrite,” J.
Mater. Sci., 28 547-52 (1993).

9. M. Tabata, Y. Nishida, T. Kodama, K. Minori, T. Yoshida,
and Y. Tamaura, “CO, Decomposition with Oxygen-defi-
cient Mn(Il) Ferrite,” J. Mater. Sci., 28 971-74 (1993).

10. B. S. Lee, M. S. Kim, S. C. Choi, J. H. Oh, and J. C. Lee,
“Preperation and Charaterization of Ferrite Supported on
Porous Ceramic Fiber Composites for CO, Decomposition,”
J. Kor. Ceram. Soc., 39 [8] 801-06 (2002).

11. K. Akanuma, K. Nishizawa, T. Kodama, M. Tabata, K.
Minori, T. Yoshida, M. Tsuji, and Y. Tamaura, “Carbon



Tt 249 Sr FEolEE ol8E CO, w3l Bk 54 197
Dioxide Decomposition into Carbon with the Rhodium- rite by CH,,” J. Kor. Ceram. Soc., 39 [7] 657-62 (2002).
bearing Magnetite Activated by H,-reduction,” J. Mater. 14. H. C. Shin, C. Kim, J. C. Choi, M. Tsuji, and S. C. Chot,
Sci., 28 860-64 (1993). “CO, Gas Decomposition with Sr Ferrite,” Energy Eng. J, 8
12. H. C. Shin, S. C. Choi, K. D. Jung, and S. H. Han, “Mech- [11 137-42 (1999).
anism of M Ferrite (M=Cu and Ni) in the CO, Decom- 15. C. 8. Kim, Y. R. Um, S. . Park, and S. H. Ji, “Structure and
position Reaction,” Chem. Mater., 13 [4] 1238-42 (2001). Magnetic Properties of Gd,_,Sr,Fe;.5 Compounds,” JEEE
13. H. C. Shin, K. D. Jung, O. H. Joo, S. H. Han, J. W. Kim, Tran. Magn., 30 [6] 4918-20 (1994).

and S. C. Choi, “Decomposition of CO, with Recuced Fer-

A 40 ¥ A 25.(2003)



