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Abstract: The Lag ¢Srg.4Cog.2Fep sO03_5(LSCF) composite oxide was prepared via combined EDTA-
citrate complexing process with concentrated nitric acid treatment. The treatment would result in
the self-combustion of solid state precursors at low temperatures. The effect of preparing conditions
on LSCF’s catalytic properties was investigated by using decomposition of peroxide hydrogen as the
model. The FT-IR results of the solid state precursor and the pH values of aqueous solution of it
were studied to determine the mechanism of the thermal decomposition of organic in the precursor and
of the self-combustion process. Moreover, XRD was employed to characterize the crystal structure of
LSCF calcined at higher temperatures. The study shows that the treatment can depress the growth of
crystallite and improve the catalysis for decomposition of peroxide hydrogen. Of the all samples, the

LSCF-40-900 has the highest activity to the decomposition of peroxide hydrogen.
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Fig. 1 Dependence of solidification temperature of
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Fig. 2 FT-IR spectra of the solid state precursor

solidified at various temperatures
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Fig. 3 XRD patterns of secondary solid state precur-
sors originating from the solid state precursor treated
by HNO3
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Fig. 4 XRD patterns of secondary solid state precur-
sors originating from the solid state precursor treated

with different amount of HNOg
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Table 1 Crystal structures of LSCF obtained via different processes

Cell parameter/A

Sample Cell volume/A? Grain diameter /nm
a b c
LSCF250-20-700 3.8959 3.9000 3.8941 59.1663 19.0
LSCF250-30-700 3.8948 3.9137 3.8713 59.0107 17.8
LSCF250-40-700 3.8869 3.9062 3.9041 59.2758 19.1
LSCF250-50-700 3.9114 3.8870 3.9333 59.7998 22,7
LSCF250-20-800 3.8848 3.8952 3.8870 58.8182 21.6
LSCF250-30-800 3.9065 3.9072 3.8984 59.5034 18.6
LSCF250-40-800 3.8919 3.9002 3.8957 59.1341 21.6
LSCF250-50-800 3.9020 3.8871 3.9334 59.6594 25.6
LSCF250-20-900 3.8878 3.8933 3.8809 58.7422 23.4
LSCF250-30-900 3.9083 3.9076 3.9270 59.9745 18.6
LSCF250-40-900 3.8915 3.8988 3.8955 59.1028 19.5
LSCF250-50-900 3.8932 3.8968 3.8842 58.9271 23.4
LSCF250-20-1000 3.8943 3.9080 3.8846 59.1208 24.8
LSCF250-30-1000 3.9002 3.9016 3.8591 58.7227 18.6
LSCF250-40-1000 3.8853 3.9033 3.8933 59.0441 23.4
LSCF250-50-1000 3.9002 3.9171 3.8927 59.4703 25.6
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Fig. 5 XRD patterns of LSCF derived from the solid
state precursor treated by 50mL HNOs3

140 @ 800°C
.
1204
* o 800°C
J o 1000°C
. 100 o R—
£ §0- o) ™
5] . AT
E . "//A-’
= a7
§ ,-’A!‘"
WA
,l,’A."
A

0 1000 1500 2000 2500 3000
Time/s

1404 (© ,-+900°C
1201 o e

1004

..
[]

o]
()
1

Volume/mL
(o)
<

hd o
s 1000°C
L4

IS
S
1

e w A
o o A

o n BV

204 om AT

A8

A

.

- A

0 500 1000 1500 2000 2500
Time/s

160
1401
1201
100

(ol
()
1

Volume/mL

B
S S
1 Il
>
.
9

P = 20mL
Ao e 30mL
Ay

- —a—40mL

v 50mL

[\
[ o
L L

I\
S

400 800 1200 1600
Time/s

o

e
—

08
0F e

e i it g
o B e
[Feds] ta— o e

[ [cots]

/6 LSCF {2 WA TR [Fe'*] 1 [Co™] AR
R, [Fe"]=ngear /nre, [Co™ J=ncear /nco(n REHE
IR

Fig. 6 Dependence of [Fe''] and [Co**] on the
tolerance factor of LSCF, where [Fe4+]:nFe4+ /e,
[Co*T|=ngoa+ /nco(n is the mole number)

140

(b) 900°C  ,800°C
e __m

1204 Lo m
-
1001 ,"_,- 1 OOO_AC‘,

80- o o

Volume/mL
(]
»

60+ -- A
40+ e AT

209

0 400 800 1200 1600 2000 2400
Time/s

1404 () 900°C 800°C
120-
100-
80-
60—-

Volume/mL

404
20

0 400 800 1200 1600 2000 1400
Time/s

B 7 LSCF {450 WU 7K Al 2 fife ik 26 il 28

Fig. 7 Dependence of time on volume of oxygen via
decomposition process of peroxide hydrogen by using
LSCF as the catalyst

The catalysts are derived from solid state precursors
treated with (a) 20 mL, (b) 30 mL, (c) 40 mL and (d)
50 mL HNO3. (e) The comparison of 900°C obtained cat-
alysts originating from solid state precursors treated with

different amount of HNOs3



662 To AL A 2 4R 2%

T4 Co'* fl Fe'™ MK RE, o TAHBRETIRA
fe ¥ % 54 LSCF Ay Co il Fe HALEI BT 75,
AV BB AL LS 58] LSCF A CO*t Al
Fe* TF1E. MBI B THERE TN +4 i,
LSCF #y 22 FR 7K iA 2] 1.014, FrPAFE 700 F1 800°C
Kb JE LSCE B i A 45 ¥ 7T 4 1] 1E 52 i R 22. Tii
BER B HRE, +4 iy Co Ml Fe 2BLJH,
B, TERE IR EE >900°C B i 44 45 49 3 [ 5277 25
F AR
3.3 THERLIEX} LSCF f{t AR RS

Bl 7 O AN [ A R AL B A5 U R R B S
LSCF 1& 2 B K 53 gk AL 57 B, XS 7K o i ik
AR LA 2. N 7(a)~(d)
FT LA H LL 900°C Ky B2 9 LSCE 1 4L 5l B,
Hy O MR BEf PR, 800°C K Z, 1000°C f1%.
Bl 7(e) J& 900°C K Be 5 5 Ff i X Ho O AL HEREHY

&,  LSCF250-40-900 Xt HoOo 43 fif 1 fE 4L 74 BE
B4, LSCF250-20-900 4b 2 iy 45 21 iy 4 b 4 4k 1
AE A 1.

S LSCEF X HoOo 43 i PERE By B R AR
Z. 1000°C Kske)a, TR T AEMARREYS,
FKHA TR, SEELERREK 900°C BF TR, T
800°C WAL BARARK GRS, B TEREAR
J900°C B, Fr b tERE A& B 4. oM
Bl Co Fl Fe B F M Atk & F LSCF 1L
EHER RN, TEHEBRAEKZE, B TIRER R
A, AT Co fil Fe BT A G H AT S
BN, XA M TReR RS 07w
HIAEBR 2 LSCF 5 57 J7 45 1) i B e, 3@ a ot g
SR BB R B LSCF-40-900 823 37 % 4544
BT LA LSCF-50-900 fE 4L 14 RE Ho LSCF-40-900 fik. 1t
4, LSCF & & & Ay A i 4 2 7k BE A AL 57 1
FTH 245 F4 5 T B A S0 B B AL PR RE T A2

4 &

1. ] 25 AT K A 22 PR AL B P I B R A H

2. FHPER AL FE 25 %5 5% J5 W LSCF M 5277 dh &
] 1E A8 iy R 7R

3. FHPRALFE AT LN LSCF FEKE e 72 o
PR K.

4. fEER AL FEXT LSCF 1E A XU /K 43 fift 1 AL 51
B IE T AR E . R A, TEARLR
Hr,  LSCF250-40-900 X ¥4 7K 43k 1 A A 146 P B

2t

W

=P8N

[1] Kharton V V, Yaremchenko A A, Kovalevsky A V, et al.
J. Membr. Sci., 1999, 163 (2): 307-317.

[2] Ullmann H, Trofimenko N. Solid State Ionics, 1999, 119
(1-4): 1-8.

[3] Kharton V V, Naumovich E N, Kovalevsky A V, et al.
Solid State Ionics, 2000, 138 (1—-2): 135-148.

4] &P, % K, Bf 3, %. (HUANG Duan-Ping, et
al). AL B Z R (Journal of Inorganic Materials), 2005,
20 (1): 133-138.

[6] &P, % K, Bk 3, %. (HUANG Duan-Ping, et
al). AL B Z ) (Journal of Inorganic Materials), 2003,
18 (5): 1039-1044.

[6] Tan X Y, Liu Y T, Li K. Ind. Eng. Chem. Res., 2005,
44 (1): 61-66.

[7] Xu S J, Thomson W J. Ind. Eng. Chem. Res., 1998, 37
(4): 1290-1299.

[8] Hwang H J, Moon J W, Lee S H, et al. J. Power Sources,
2005, 145 (2): 243-248.

[9] Zhou W, Shao Z P, Jin W Q. J. Alloys Compds., 2006,
426 (1-7): 368 374.

(10] Bell R J, Millar G J, Drennan J. Solid State Ionics, 2000,
131 (3-4): 211-220.

[11] Wu Z T, Zhou W, Jin W Q,et al. AIChE, 2005, 52 (2):
769-776.

[12] Zhou W, Shao Z P, Jin W Q. Chin. Chem. Lett., 2006,
17 (10): 1353-1356.

(13] Jiang S P, Lin Z G, Tseung A C. J. Electrochem. Soc.,
1990, 137 (3): 759-764.

[14] Ryczkowski J, Janda B. Vib. Spectrosc., 2000, 22 (1-2):
163-167.

[15] Schwickardi M, Johann T, Schmidt W, et al. Chem.
Mater., 2002, 14: 3913-3919.

[16] Li S G, Jin W Q, Xu N P, et al. Solid State Ionics, 1999,
124 (1-2): 161-170.

(17] Deraz N A. Mater. Lett., 2002, 57 (4): 914-920.



