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Thermal Analysis of Reduction Process of Lanthanum Strontium Iron
Perovskite Oxides with Carbon Monoxide and Hydrogen

Takashi Shimizu, Teruo Nagao and June Fukushima

Reducible behaviours of La;_, Sr, FeOs_, (0<x=1.0) perovskite oxides in CO or H,
atmosphere were studied by means of thermogravimetry (TG), differential scanning calorimetry
(DSC), pulse reaction method, infrared spectrometer (IR), X-ray diffractometer (XRD) and
X-ray microanalyser (EPMA). Interactions with CO or H, and oxygen on surface gave a large
weight loss which increases with increasing x in all ranges of x in the temperature range of
525-725K.

Reaction with CO and reduced surface formed carbon and/or carbonaceous species with
the increase in weight which is strongly dependent on gas phase CO pressure in the tempera-
ture range of 775-1125K. These reactions proceeded exothermally. It was concluded that
the disproportionation reaction of CO and the formation of SrCO; occur more easily at
both higher x values and CO pressure in the course of decomposition of La; _,Sr, FeO;_,.

1. #

2 DR TRAA MY (ABO,) BSHEMESET
BRENTVERbhDST, ARBELTS va Y,
BE2E & LTREOEBEBASr <0 7244 ML
Wid, RmEEvEvE s fIE LT HEEE H 2 B o &k
Y, BARREER ORI 20 IHREEE BHKE
BEES, & UTHE, IRSNTE:, $/;, BLR
D—#% Sr TEBT B LItk - THEHICEHAE S
M &L TDATIICHBIEMEB E LT, F e vy
=V OO bEL LN B ERECE AR O—
DTH 5,

FEED— AL, La,_ St FeO, 2l & LTHA L,
- 75 v OBUBIKRIRIGY, T4 /- roBkEic
£B5T P TAFE FOERRIEY 58, £& LTHS
"B DB S GRS WA HAART 14-1 T 042

Hakodate Technical College: Tokuracho 14-1,

Hakodate, 042 Japan

ol

Netsu Sokutei 14(3) 1987

BRALRUGETT > T & 1208, C OB, il @ rikes
DEBYIRHICK S LB A R T T 450, Bk
BEAOOIKT B EMMEIIL Tty —F, ~oTx
74 FBALOBITIE A R I & BBTEEEE, C OBIL
VIOBRLEN, &5 REDECISHAISEZ 3881
EETHY, LaCoO,”, LaNiO,YOikEick 3=
TR DO TEENONT B,
LDHFETIE, COED~~o 7244 M {bpsEL
KERDERLBILICHEY THEL LA EB LT, La,,
Sr.Fey D—BIURRFHK TOETET %, FLLT
AN, VODPDHMESE SN DTHET B,
2. AEOBRURURE L E

2.1 HeoAN

A U7z La OFEEENT LaNO, 7kigil ic NH,OH 7K#%
WAEH T LT La(OH), TH B, Thic R,
EDSrCO;, FeyOy (D% La:Sr:Fe DENED La,,
Sr,FeQ I ABLIIT x=0H5 L0 ETIEHY & - 7=



E7S
afg

#

%, A/ UHST 2BRREA L, Z0%, 1373KT4H
R, e S TR L foo BEERAE 100 £ v v 2 UUT
R LT L,

2.2 RBHE

(5 Lo s irsid i3, MEER R mEEER
BiH (v —x 7Ly 7R :8l00)TH4%, He LCODIE
&7 2(208cm® sTHEEFNETNRRDTHE LS
BAHKBEESICL, REEAEZHLLICE-TCO
ONFEAEA 12 BIFERLER, RBE: 10~30mg, &
EERE 017K s7Y, TGO 74— 5mg, DSC
ORIFEL Y Y 6TX1072 ] o7, FlSREEDEE @ 42
x10%m s7!, & L7, DSC v—smEoitild, t
A DSC ghiicit > T 0k, BRAUEL, @
BICE L TiT»72. DSC OEBEHARET 5720
o, BRI S LT, RS 484K @ AgNO, (A

6006K D Pb (A, 477 kJ mol™"), 6927K® Zn (],
657kJ mol ") &z, ME, WA ZEHEENT
-7, AIEEOEEELTIT3K] m™? DEREI. &
Bl ARERBFRIRONIP-720T, UTCDEE
HEERE L TER L.
HOANHIBRORE A H 7 AICES L, EFEEGD
1 XEEEHTEE (4 H— 7Ly 7 &0 2013) T
WEEiE, EoREREONTICE, IR, EPMA
(Fhdh, BEARTEERED AH W, IRAER
EEOKBr §E/E TG, EPMABIETH, £&LT
RED K, BHOBEARITE U,
SVAETI, AR o= b7 5 TEANCHE D 8mm
ORI UFEIGBERO T ro@E O v R Rtk
BAMEA L, CodicEk 250mg 2 FE, CO /YR
B028cm® LT, Hex ¥+ U7—#2&ELTHAL,
BT &[] CREBE T, CO, O, itk » TR{LMERE
OB, BELRIEAETT->1 0, COBIUHERLK
CO, DMFAEELF 27—~ T 5A02m), ¥YIAT
A(Im)D2EH T LTIT- T

3. BREBIUEER

3.1 ERBREKICKRIIEEEL

SURYeAbTYFIL HRORATASA MR
kB (52> e 2 hovFon - GHROBRY La,_,
Sr,FeQ,_s TEDLL, UTFTxDETRIE, ZEH,
FIEM A 2 (He) hds £ OB A X (CO RUH)HT
FRFNERED S 073K T 10K min™" OEE TEL
L-g8, ZEgbTiR, BR, ARCEASEDSNI
Vs, He fIT} x DIMEILIT 620K £ SEEIZE
{LDBCERBDHEIY, TOOKfHEMPHGRE (-

gl

£

Weight /mg

Exo.

|

400

[
800 1000
T/K
Fig.1 TG and DSC curves of La;_,Sr,FeO;_;
(x=0, 0.2) under CO or H, atmosphere.
Full line: x=0.2, Dotted line: x=0, Heating
rate: 10 K min~!., Pco =Py, = 22.8 kPa,
Total gas flow rate: 2.08x107¢ m®s71.,
Sample weight: a: 24.16mg, b: 26.47mg,
c: 32.11mg, d: 26.63mg
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Fig. 2 Effect of Sr** substitution on weight loss

and increase of La;_, Sr,FeOs3_; .

a: weight loss at the temperature range of
room temp.—1025K in H, atmosphere

b: weight loss at the temperature range of
525K ~725K in CO atmosphere

c: weight increase at the temperature range
of 775K—1125K in CO atmosphere

d: weight loss at the temperature range of
room temp.—1025K in He atmosphere

Condition is the same as Fig. 1.
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Effect of Sr®* substitution on the rate of
CO pulse oxidation (O) and DSC peak
temperature (@).

CO pulse volume: 2.8x107% m?, He carrier
gas: 5.33x1077m?*s™!. Sample weight:

250mg, Heating rate: 10 K min~'.
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Fig. 4 Effect of Sr?* substitution on enthalpy
change during the heating of La;_,Sr,-
FeO3;_; in CO (O) and H, (@) atmosphere
at the temperature range of 525—-725K and
375—600K, respectively.

Sample weight: 20 mg, Other conditions
are the same as Fig. 1.
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Table 1  Amounts of O, consumption (W) and
CO adsorption (W, ) and the change of &

in La;_,Sr, FeOj3_5; .

x W, x10° (mol) W, X 10° (mol) o
0.1 4509 3510 0.107
0.2 7.467 4248 0.174
0.3 7.872 2.996 0179
05 10.896 1528 0.237
0.7 12.543 0.049 0.259

Wy and W, are the amounts of O, consumed by the
reaction with CO and CO adsorbed on Laj_, Sty FeO3_3,
respectively, and were calculated from mass and enthalpy
balance after heating of La;_,Sr,FeO3_; in CO
atmosphere. 2, is the & value after the heating,
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Fig. 5 DTA and DTG curves of La;_, Sr, FeO3_,
at the temperature range of 775-1225K.
Heating rate: 10 K min™!., P¢o=22.8 kPa,
Total gas flow rate: 2.08x107¢ m3 st
Sample weight: 24.96mg (x=0.2), 26.35mg
(x=0.5), 24.25mg (x=0.7)
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Fig. 6 TG and DSC curves of LagsSrg,FeOs;_;
reheated in air after heated up to 1073K
in CO atmosphere.
Sample weight: 25.35mg,
1.84x107% m3 s~ 1,
Heating rate: 10 K min—*,

Air flow rate:
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Fig. 7 Weight loss (O} and enthalpy change (@)
shown in Fig. 6 as a function of the weight
increase (Wg) of La;_, Sr, FeOs_; heated
up to 1073K in CO atmosphere.

Wa, Ws: Weight loss as same as shown in
Fig. 6
We: Weight increase for the sample
with x shown in the figure
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Fig. 8 Effect of CO partial pressure on weight
increase at the temperature range of 725—
1125K.

Total gas flow rate: 2.08x107% m3 s71,

Heating rate: 10 K min~!.,

The broken line shows the weight increase
for x=0.2 in the lower temperature range
as seen in Fig, 5.
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Fig. 9 Effect of various atmosphere and treatment for XRD, IR
and EPMA.

XRD

IR

- - Atmosphere and treatment - -

: LagsSrg;FeO3_; was heated in CO up to the

temperature in the figure. a: nontreatment.

: a: nontreatment. b: heated in CO up to 1075K.

¢ and d: reheated in He and air after heating in
CO, respectively.

EPMA: a, b and c: heated in CO up to 1075K.

d: reheated in air after heating in CO.
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