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Abstract

LaFeO; and substituted LaFeO; mixed oxides were prepared by Citrate and Cyanide method in air
850°C/24h. These oxides of orthorhombic perovskite were characterized by XRD and IR, but
substituted LaFeOs; with 0.5mol Cu at B site was not obtained single phase. Also, reduction reaction
of un-substituted LaFeOs,7 were two steps but each site substituted oxides were three steps reactions.

These means that new readuction step of each site substituted oxides were atributed to dopant.
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Fig. 1. XRD patterns of LaFeO; and Substituted LaFeQs.
(a) LaFeO; (b) LagoSrg FeOs (C) LaFeosCup 103
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Table 1. Comparison of XRD patterns(d-values)

hkl LaFeOs4 LaFeQO; Lag.oSro.FeOs LaFeq9Cug.103
002 3.929 3.941 3.934 3.883
020 2.778 2.781 2.779 2.777
022 2.269 2.270 2.266 2.275
004 1.965 1.964 1.964 1.963
114 1.757 1.753 1.753 1.758
204 1.603 1.604 1.604 1.604
224 1.389 1.388 1.389 1.390
332 1.242 1.245 1.242 1.242

* Reference JCPDS card 15-148(Orthorhombic)

Table 2. Lattice parameters and Lattice volume of substituted LaMnO;.

Lattice parameters(A) Reduced lattice
Sample 3
a c volume(A”®)
LaFeO3; 5.54 7.84 241.93
Lao s)Sro.lFeO:; 5.55 7.86 243.42
LaFepgCuy 103 5.55 7.80 242.42
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Table 3. Reduction temperature intervals of substituted LaFeOs;.

1st step (K) 2nd step (K) 3rd step (K)
Sample
T, Ty T, Tr T; Tr
LaFe0s,17 290 580 690 1040 = -
LagoSro1Fe0s05 260 360 420 710 760 1040
LaFepoCup.103 s 220 370 650 740 770 1080
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Fig. 4. XRD patterns of LaFeOs.

(a) Reduction products at 450°C (b) TPR product
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Fig. 5. IR spectra of LaFeO;.
(a) As-prepared  (b) Reduced at 1000C

A2A FYukgolA Hu) FAZEAZO] 11%0]22 Table 40M9} o] 38tz
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Ist step : LaFeOs17 + 0.17 Hy — LaFeO30 + 0.17 Hz0
2nd step : LaFeOsp + 1.5 Hy — LaFeO;5(3Las04+ Fe) + 1.5 H0
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Table 4. Extend of reduction(e/mol) of substituted LaFeQs.

Reduction steps*
sample
1st step 2nd step 3rd step
LaFeOs.17 0.34(1.13) 3.00(11.0) -
Lao,gSro,1FeO3_05 0.20(0‘81) 0.41(1.62) 2.65(10.8)
LaFe.9Cu0.103.08 0.16(0.47) 0.18(0.16) 2.82(9.28)

* () : weight loss %

dm
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A1EA : LaoeSro1FeOsos + 0.1 Hy — LagoeSro1FeQz0s + 0.1 H;O
LaFe;sCuo 10308 + 0.08 H; — LaFeosCuo 1030 + 0.08 H;O

AI22A] © LaosSroiFeOzo5 + 0.2 H; — LagsSroFeO,75 + 0.2 HO
LaFepsCup 1030 + 0.09 H, — LaFeooCug 10201 + 0.09 H,0

A2A g F FojF FRHEAC HE Fig. 69 XRD BHHFAE W perovskite TF2F
FAL Jot wekbd 5 At AgE EJAE A1dA S-S F AE
& HA] perovskite F27 FAHBEA ALt ojgdte HSEAYS & F UG-
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Fig. 6. X-ray patterns of reduction products obtained at 550°C.
(a) Lag¢Srg 1Fe0; s (b) LaFeq9Cug 10508
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Fig. 7. X-ray patterns of TPR final products.
(a) La098ro|Fe03 05 (b) LaFe09Cuo 103()3
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