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Table 1 Parameter of theM ssbauer Spectra for theM agnetite Simples(1> &> 0)

magnetite composition of IS Qs Hi ooordination Fe
sanples crystal phase (mm/s) (mm/s) (kOe) center (%)
before FeDa+ s Q 42 Q 13 485 7 tetrahedral 26 51
reduction Q 85 Q 08 455 5 octahedral 54 67
FeO 132 Q21 - octahedral 17 10
oFe Q07 -Q025 332 0 - 170
reduction FeOs 6 Q 48 Q 10 481 6 tetrahedral 24 59
3h Q 87 Q 07 452 4 octahedral 58 40
ocFe Q08 -029 334 2 - 17 01
after reaction Fea4 Q 34 Q 03 488 9 tetrahedral 30 13

on magnetite of
reduction 3h

FesC

a71 Q 07 4571 octahedral 58 87
026 -003 209 8 - 11 00




CO: C

63
~ H> 80min ,XRD
2 : 3h
‘ ( 1B)FeOws LocFe
, FeO 80min JH2
FeOu s 0%,
(FeDs s yH2
- g 0%, FeDas s
2 52 g 7 , FeOs+ s FeD
7 ?E i ocFe, 3h  oFe
3 ) 1. 7% 17% (
B ° o
¢ , XRD FeO  oFe
—
FesC i !
( 10), Fe:C
B A d M ssbauer oxFe FeO
( =), , Fe4
g A B Fe:C ( 1),Fe0.
t 8 FeC 89% (A  30.13,B
\/NJ 3 58.87) 11% . oFe FeO
A FeDas s CO:
2'0 3:0 40 50 6I0 7|o
26/ () 2 H
N 2 48 h
1 YRD 1 Fe” /Fe
Fig 1 XRD patternsof themagnetite ) HCI o
A. before reduction; B. reduction 3h; C Fe FeO Ee? , 1
after
reaction on magnetite of reduction 3h Fea o ’
| FeDaus L FeO U ocFe (62 0) ocFe FeO 2
Fe* o«Fe FeD
Fe” (M ssbauer xFe FeO ) , FeOs s

, N2 2



64- 12

2 N2 48 h
Table 2 L attice Constants and Chem ical Compositionsof theM agnetite Rested in A ir and N 2 Gas for
48 h under D ifferent H2 Reduction Times

Air N 2
magnetite sample lattice chemical composition lattice chemical composition
constant (nm) 1 2" constant (nm) 1 2"

before reduction Q 83910 FeDs o201 | FeDarouo
reduction 40min Q 83930 FeOas osn | FeDar o114 Q 84102 FeDs 03 | FEO4 012
reduction 80min Q 83952 FeOs 042 | FeDar o108 Q 84325 FeOs o5 | FeDs aurs
reduction 120min Q 83955 FeDs o6z | FeDaro 106 Q 84346 FeDs om0 | FeDas os
reduction 180min Q 83958 FeDs 082 | FeDarooe Q 84350 Fes oo | FeDas ows
after reaction Q 83906 FeDs o1z | FeDar o Q 83968 FeDas aos FeD4

FedO 4+ 0. 110 ( 2) s

80min 2 i ——
FeOs o175, O 0. 119 - = N
0. 175, H2 FeO 4+ 0.110
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S
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=- 0178 ,
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( Fea s
)1 t
| L O A UL R IO R L N
' —10—-8—-6—-4—2 o 2 4 6 8 10
, N2 velocity (mm/s)
JH2 80min ,
0. 83910 nm 0. 84325 2 M sshauer
nm, FeDa 0. 83967 nm Fig 2 M ssbhauer gpectra of magnetite
141 , a before reduction; b after reaction
, ocFe FeO 1 , FeDas s
o-Fe , 0 , 2
) 1 o N 2 , 2
( 2, : :
< 1um Fe. FeOas s ,
FeOs s CO:2 N 2 0. 83968 nm, Feas
(0.83967 nm) , FeOu s CO> o* Fe4
0. 83906 nm, 0.121 N 2 , 1 2
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Table 3 Decanposition Activity of CO2 on theM agnetite Sample atD ifferent H2 Reduction Time

reduction time (min) 0 40 80

120 180
decomposition time” 5h 2h 1h 40min 20min
" This is the time necessary for decomposing 95% of the initial CO2(Q 5L ).
) ) CO: JH2
) CO CO 35%, 3h ,CO
5% , CO,
C, (60)
CO: 100% C H: ,
, CO: , FeDs
FesC ocFe FeO FeOs+ s CO:2 C
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STUD IESON THE CONVERSIONOF CARBOND IOXIDE
INTO CARBON OVER THE OXY GEN-DEFICIENTM AGNETITE

Zhang Chunlei Wu Tonghao YangHongmao Jiang Y uzi
(D eparment of Chemistry, JilinU niversity, Changchun 130023)

Peng Sheoyi
(Institute of Coal Chemistry, Chinese A cademy o Sciences Shanxi, Taiyuan 030001)

A cation-deficient magnetite (FexOa4 5, 0< 6< 1) wasprepared at high tenperature 923
K by decomposing FeCLO. and then transformed into an oxygen-deficient magnetite
(Feas 5 0< 6< 1) through H: reduction T he activity of decomposing carbon dioxide into
carbon w ith oxygen-deficient magnetite w as studied at temperature 623 K. It is found that
carbon dioxide can be nearly completely (100%) transformed into carbon and the oxygen in
carbon dioxide is captured in the forn of 0% by themagnetite A sa result of reaction, the
oxygen-deficient magnetite is converted to the stoichiometric FeO4 The results of XRD,
M sshauer gectra, themal and chanical analyses show that the longer the time that cation-
deficient magnetite is reduced by H: is, the higher the oxygen-deficiency degree of magnetite
and the activity of its decomposing carbon dioxide are o-Fe, FeQ and Fe. s(0< &< 1) are
all the active phases of decomposing carbon dioxide
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