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LaFeO,, La, M FeO, and LaFe,_M O, (M = Sr(I) or Co(Il)) perovskite type oxide
with x = 0.1, 0.2 and 0.3 ware synthesized by One Pot Process. X ray diffraction patterns of all
samples calcined at 850 °C show orthorhombic perovskite phase. FTIR spectra show
characteristic of perovskite oxide, LaFeO, and also demonstrate a small amount of carbonate ion
impurity. BET surface area analysis was found in the range of 10.0571 - 25.8845 mz/g. The
dielectric properties of all prepared pellets LaFeO,, La,_Sr,FeO,, La, Co FeO,, LaFe _Sr O,
and Lake, Co O, were measured after sintering at 1100-1300 °C. Dielectric properties is
obscrved in Lag,Sr ,FeO, as it has relatively high dielectric constant (K > 300) at low
frequency (<10 kHz) and drops to 150 and 100 with lower dielectric loss of 0.55 and 0.20 at
frequency of 100 and 1000 kHz, respectively. All other compounds show conductive properties

because of their low dielectric constant and hight dielectric loss between 1 kHz — 1000 kHz.

Waploagsama  HARCN Nafleeres) FeonSaeny I 1 1 ey

. . . : Y
Student’s signature Thesis Advisor’s signature



paanssudszma

] 4 o {
G?JHWL%WI@"U?JUW?%QQA l%:“lf’)ﬁlﬁWﬁﬁﬁﬁﬂﬁﬂ AT UNTUU UL Usesunssumsa
1 4 ay o L4 1 -4
ﬂ?ﬂ‘]ﬂ, é%’)ﬂﬁWﬁﬂiﬁﬂﬁﬁl 3. 9NN U LﬁWT‘i‘Uﬁl? 5?]\11J‘i$‘51uﬂ5311ﬂ13, é}%?UﬁWﬁﬁﬁﬁﬂﬁﬂ 7.
a 1 -4 Y J v A 4 a J
AN amuﬁm, é%ﬁﬁlﬁ?ﬁ@]ﬁWﬂWﬁU A5, HNINUA NaYe e 919159 A3, UTUNT

@ a AN vq ¥ 1 A av Y
NUUINBI NTTUNITIFUDN Vlulﬂﬂlﬁﬂ'JWNGIf'Jﬂlwaﬂﬂluﬂ'lﬁ'JTQLLNHQ']‘H'J%EJ ﬁaﬂﬂﬂuiﬁ

Y
C=

o ) 1 1 Aav a a 4
mﬂ?ﬂmuuzm L!ﬁ%@]Sﬂﬂllfs{ll"ll‘fl}’f)ﬂﬂWi’f)\‘]ﬁN‘] TumsIvenaz M dnusatul

o d aa J

YDUDUAMDINTEH A3, OUSA A AT0550 LAZNGUIU MEMs gudmn TuTad
siannsetinduazaeuiamesuvand (NECTEC) dninnusiannineeansuazimalulad
W (), gudinFesiionars wnInndenszeonndisuys uaznaiiudia o
181 anueyns iz 1o fiamsvesnduau MEMs lums3se, Tanuenynszild
insouasIIISadiond (X-ray diffractometer) ttaz l¥innusemaelumsiaautanielvih

YBAIAN ANAIAY

v ANY o | o w o =
YoveunszAansounsa N ldmivayuuaziusideledd lumsdnu aaeaau

YA Ay " Ay Yg ¥ ! A o a A s 0 A
GU'E'J‘]JﬂmE\!Tll,ﬂfnellﬂ\inﬂ‘VI'luT]Vl,ﬂGl‘ﬂﬂ'J'llI“]f')fllfﬂa’fﬂuﬂ’liﬂ’nﬂﬂ’luwu‘ﬁmﬂu

ITTUABY 815U

WOAIMBU 2550



asvey

GRERIL

%

TITUUNITN

g

[

agUsyesn
MIATINBNE3
4 ax

91n3aiuazIsNs

gilnsal

an

B3
HAN1INAABIAZINTBIAA
ajUwamsnaaes
PNENTUAZFI019D4

NMANUIN

(1)

(1)
2)
(4)

11
12
19
19
20
30
87
88
91



=).

AN

10

11
12
13
14

aUYMIN

1 { adg a [ a [
ﬂ'lﬂ\‘lﬁUlﬂ@l,ﬁﬂﬂiﬂ"llﬂilﬁﬂ"lfu@@'lﬂﬂ

a o ¥ Aq ) ¢ A s s 1y o
‘]Jilﬂmﬁ'liﬁﬂﬁU‘I/]Gl"])'zluﬂﬁﬁ\uﬂi18141/‘5&?]@5&‘5]1055[]@\1&61!1/]11!3JL‘1/\|EJU1TI/I
199 Sr(1) 199U 311U 35 Uaa lua

a o ¥ Aq @ ¢ A s s 1y o
‘]Jilﬂmﬁ'ﬁ@]\i@]U‘I/]Gl"])'zluﬂﬁﬁxuﬂi18141/‘5&?]65&‘5]1055[]@\1&!,61!1/]11!‘JJL‘V\|’E'JU1TI/I
M9 Co(1D) Todu 911U 50 Jad lua

- S 9y Aq o s ¢ 2 .y @
‘]J'ﬂﬂiuffﬂ‘i@]\mu‘ﬂsl“b'sl,uﬂﬁﬁ\uﬂﬁ1314Wilﬂ@iL“]S’E)ﬁ"ll@ﬁll'ﬁl!ﬂWl!ﬂJLV‘lﬂhlﬁ‘ifl
=) o a A
199 Sr(H) hl’é)’é]f]l! TUIU 35 uaaiua

a S 9 Aq o s ¢ 2 o ¢
‘]J'ﬂﬂiuﬁTiﬁ\Tﬁu‘ﬂsl“lfsl,uﬂﬁﬁ\ilﬂﬂ%ﬁW5!,?]@5L%@ﬁﬂl@ﬁllauﬂWHﬂJLWﬂqﬁﬂ
=) o a A
139 Co(I) looou 311U 50 Uaa lua

~ 4 1 A A 9
Wilﬂﬂil%ﬂﬁ@]ﬁﬂﬂl@]ﬁﬂlﬁlﬂ

4 @ 4 ] S A
’f]\1ﬂ‘]_li$ﬂ@‘]J“UfJ\i‘ﬁWﬂuLLﬁuvnuﬂJW\l@lliﬂLLﬁ%LLau“VI']uﬁJW\I’E]llﬁVW]H]’ﬂ
A 9 ~ 4 sa A ] 09/' =
Sr(I1) 'l@aau ‘VlllﬂfﬂTﬂWiLﬂﬂﬁL%ﬂiﬂlﬂiﬂilﬂ?llﬂﬁgll'JuﬂTﬁ‘Uu@l@uLﬂt’n
P a =y I )
uamma%u%qmwgm 850 oLl e Lﬂu!ﬁiﬂ 8 GI)'?I?J\‘]
4 @ 4 ] S A
’f]\1ﬂ‘]_li$ﬂ®‘]JlefJ\i‘ﬁWﬂu!,LﬁuvnuﬂJW\l@lliﬂLLﬁ%LLau“VI']uﬁJW\I’E]llﬁVW]H]’ﬂ
Ay ¥ ~ o A A ' H a

Co(1ID) ”l’oaau Vlhlﬂﬁl"lﬂW'iLﬂﬂiL“]ﬁ’)iﬂmiEJ?JN"IHﬂi%‘]J’JHﬂTiﬂJH@@HMEJ’J

a =

oA g o
uaxuﬂa”lcﬁumm‘wm 850 DA B LB L‘]Junm 2 6])'313J\1

Q G

v ]
A A

HAMI AT NUNAIazANUNTUAemMATiA BET voussiiing
o J
LaFeO, tazuauniivie 5o sr(n) lovon
Y [
HANIINTIEHAUNAIAZANUNTUAeMATIA BET Yous1ind
o I
LaFeO, taztaunniule 1o co(n) looou
1 o < o 1 Y a
AnuaNIumzveaiadedandumFumes
v ad a o 4
auia ladanasnuoataunniumle 15
L2 ad Aa
auia ladianasnuesdslsznoy La, SrFeO,

wa ad a
auia ladrana3nuesd13szney La,_Co FeO,

2

21

22

23

24

32

46

47

61

62
65
76
79
79



3)

MITYMIN (A0)

).
=
=
s

AN

15 auiia ladidnasnvesasiszney LaFe_Sr O, 83

16 auiia ladidnasnvesasilszney LaFe_Co O, 85



(4)

asUyMN
4 Y
MNH ¥
y A v g
1 e Insead uiuguvosdunuilsey 2
§ ' I o
2 (M wilaagaduedlassairanesenalni (v) Inseadraunesenla
PR A 1w 3
Tnsinsimsieuaeiuily polyhedra 5
{ g P
3 Tassadrandlu il 1dvounesenalny 6
A A o J A s s o o
4 Pan3 oeMIdunTIzHNIInesIvas v sauntiuve 154 20
I :/l 1 4 o [ S o 1 a
5 BHUMNLAAINM ST UTUdBIe SIS uad 9190 UETNF V04
v P ]
wauniy e lsninliweuazide Co(in) lessu 28
I :Il 1 4 o [ 3 o 1 a
6 BHUMNLAAIN I T UTUABI e SIS UadI9 190 UE TN TV
v P
wauniule lsvinme s lessu 28
Iz ~ s s o 7 A
7 TGA M95 luunsuueianslszneunsneswasuaunnivme 151 LFO
liiive lessuTans 31
[ dy Y= o a 4 o 4
8 sunvualaasumadenuussdons vownuasinduaunninme 151

A ’a A IS o
wouna laninguurgliaies Wuar 2 42 Tus (n) JCPDS file no 37-1493
(V) 650 °%, (A1) 850 °¥ LA (3) 1000 °% 34
@ dy v A 4 o 4 a a o

9 anlnasumsideavussdonduesaunninmlelsi (n) Imerdwus

850 °¢5,2 ¥W (V) M. Popa et al. (2002) 900 °% ,6 ¥U tag (A) H.Aono et

al.(2003) 1000°%% ,2 %1 35
10 siupumilnasumsi@enuusidend ved La,_Sr FeO, uaalmnii

qmwgﬁ 850 °s / 8 U ; (N) La,,Sr, FeO, (V) La,Sr,,FeO, ag (f)

La,,Sr, ;FeO, 38
11 sunvuminasumsi@enuusdiond veq LaFe, Sr.0, uaalanin

Qmﬁﬂ”ﬁ 850 °s / 8 ¥u ; (N) LaFe,,Sr,,O0, (V) LaFe, Sr,,0, 1ag (M)

LaFe,,Sr, .0, 40



=h.

HMN

12

13

14
15

16

17

18

19

20
21

22

23

MUYMNN (610)

a

gﬂLmumﬂﬂﬁ%’umiﬁyﬂamuﬁ’ﬁmﬂcff 94 La, Co FeO, unalanifiguvigi
850 °% /2 %1 ; (N) La,,Co, FeO, (V) La,,Co,,FeO, tag (A1) La,,Co, FeO,
g‘}JLmumﬂﬂﬁ%’umiﬁyﬂamu%’@?{wﬂcl? Y04 LaFe, Co,O, u,ma'lqsﬁﬁqmﬁgﬁ
850 °% /2 %1 ; (N) LaFe,,Co,,0, (V) LaFe,,Co,,0, tag (A) LaFe,,Co,,0,
mlnasy EDAX 494 LaFeO, Lma”lcvﬁﬁqmwgﬁ 850 ooy

FTIR awansuvesaunniue 15y iouna lsnifigamgiaie e
2 #3739 (n) 650 °a (V) 850 °% A (A1) 1000 °

FTIR atansuved La, St FeO, tilounalanifi 850 °x, 8 wu

(M) La, ,Sr, FeO,, (V) La,Sr,,FeO, tag (A) La,,Sr, ,FeO,

FTIR atansuves LaFe, St.0, tiounalanifi 850 °x, 8 vu

() LaFe ,Sr, 0, , (V) LaFe,,Sr,,0, ltla¢ (A) LaFe,,Sr,,0,

FTIR aiansuved La,_Co FeO, tilouna’laniii 850 °x, 2 s

() La, ,Co, FeO,, (V) La,,Co,,FeO, tag (A1) La,,Co,,FeO,

FTIR aiansuves LaFe, Co O, tilounalanii 850 °x, 2 1

() LaFe,,Co,,0, (V) LaFe,,Co,,0, ttaz (A) LaFe,,Co,,0,
Savasuiveaaun el uﬂa%ﬁﬁqmwgﬁ 850 °c15 , 2 W

a

o § a oA
ANBUTNUAIVDL (1) La,Sr,,FeO, !,ma"lclmﬁqmwm 850 °% , 8 ¥U Y

U

(V) LaFe,,Sr,,0, uaalaingaumngi 850 o | 8

a

@ f a I
ANBUTNUAIVDL (1) La,,Co,,Fe O, Lmaklmuﬁqmwgu 850 °o, 2 WULLAE
s a
(v) LaFe,,Co, ,0, Lma"lcvuﬁqmwgu 850 °¢, 2 ¥U
y s o o ¢ & o A s
ailnaTumsReuuuTITenGUeULAAIBE1N La, Sr FeO, INFUMBTN
QMUMQU 1300°% () LaFeO, (V) La,,Sr, FeO, (A) La,Sr,,FeO, Lag

(%) La,Sr,,FeO,

©)

41

42
43

49

51

52

54

55
56

58

59
66



=D.

MN

24

25

26

27

28

29

30

31

32
33

34

35

MUYMNN (610)

[ dy = J S @ ] a I
anlpasumIRenuuTIAeNTUBULIAAIBE1N La, Co FeO, INFUINDIN
QNN 1100°% () LaFeO, (V) La,,Co, ,FeO, (A) La,,Co,,FeO, Uag
(%) La,,Co, ,FeO,

[ dy = J S @ ] a sa
anlpasumsRenuTIAeATUBULAAIBEN LaFe, Sr,O, HFUNBTN
QUNAN 1300°% () LaFeO, (V) LaFe,,Sr,,0, (A) LaFe,Sr,,0, Lag
(%) LaFe,,Sr,,0,

o dy [ 4 3 o 1 a s
anlpasums@ennus@ensUeuladIe8e1e LaFe, Co O, NFUINDIN
QUNNN1100°% (A1) LaFeO, (V) LaFe,,Co, 0, (A) LaFe,,Co,,0, Uay

(%) LaFe,.Co,,0,

[ a 3 o 1 o 4 a S a
ﬁﬂHmSWdL!N'JGIJf’NLllﬂ@nﬂﬂNLmUVHHNW\l@qiﬂ LW”I“BHWIB?ﬁQﬂ!W{]?J 1100°%

,2 YU

a

Y] { - S o ] a s
ANAUTNUAIVOUNAAIOE1 La, St FeO, IHTUINDINGUNYL 1300 °F

U

(n) La,,Sr, FeO,, (V) La,Sr,,FeO, ttag (A1) La,,Sr,,FeO,

a

Y] { - 3 o ] a sl
ANAULNUAIVRUNAAIDE1N LaFe, St O, INFUINDINQUNYI 1300 °F

U

uag (A) LaFe, . Sr, 0,

3

(n) LaFe,,Sr,,0,, (V) LaFe,Sr,,0
dnuaziumveulind19619 La_Co FeO, FumMosngavigil 1100 o
(M) La,,Co, FeO,, (V) La, ,Co,,FeO, taz (A) La,,Co,,FeO,

a

[ a S @ ] a A
aNYAUZNUHIVOUNAAIDEN LaFe, Co O, INFUINDI NI 1100 °%
(n) LaFe,,Co, ,O,, (V) LaFe ,Co,,0, ttag (A) LaFe,. Co,,0,

1 A ad a A A
nslueaaannei 1adiana3nvee LaFeO, N1N1WAA1

1 J { )
nsaaInlnmes MIgdeund LaFeO, NANUAAIA

1 ~ ad a A A
N3 a1 laianaininuda1e voad51sznon (n) LaFeO,
(v) La, ,Sr, ,FeO, (f) La,Sr,,FeO, tag (3) La,,Sr,,FeO,

1 4 a A A
nsmluaasmumlnmes mMygy@enauda1ee vedasilszney (n) LaFeO,

(v) La, ,Sr, ,FeO, (A) La,Sr,,FeO, uag (3) La,,Sr,,FeO,

(6)

67

68

69

70

72

73

74

75

78
78

80

80



a
MNN

36

37

38

39

40

41

AN (A1)

ﬂiwxluammmﬁ”lﬂaﬁﬂﬁ?ﬂﬁmmﬁdwq Y99915152n01 (1) LaFeO,

(v) La,,Co, ,FeO, (M) La,,Co,,FeO, ttaz (V) La . Co,,FeO,
nsmluansaunmesmagadefinnudaieg vesasseney (n) LaFeo,
(v) La,,Co, ,FeO, (M) La,,Co,,FeO, ttaz (V) La . Co,,FeO,
nsmluansa e mgadefinnuiaien vesasseney (n) LaFeo,
(v) LaFe,Sr, O, (A1) LaFe, Sr,,0, tla¢ (V) LaFe,,Sr,,0,
nsmluaasa e msgadeiinnuiaieg vesasszney (n) LaFeo,
(v) LaFe,Sr, O, (A1) LaFe,Sr,,0, ttag () LaFe,,Sr,,0,
nsmluansainedi ladidnasnfinnwdae vessnsiszneu (n) LaFeo,

(v) LaFe,,Co, 0, (f)LaFe,,Co,,0, tag () LaFe,,Co,,0,
naluaasaunnes magadefinnudiaie vesmsilsznet (n) LaFeo,

(n) LaFe,,Co, 0O, () LaFe,,Co,,0, ttag (3) LaFe,,Co,,0,

MNHUINT

Nl

N2

N3

N4

N5

o ~ o s A A
M3 TuATUYDIANsTenPUNS NS0 LS1 Mde Sr(ID) looou 10.0
<
osidud
& ~ o s A A
M3 TuAIUYDIANssenpUNS NS0 LS1 Mde Sr(ID) looou 20.0
<
wosidud
o = & o A A
M3 TuATUUIANTUTLNPUNS 1B I¥eS5 LS1 N9 Sr(Il) looou 30.0
L~ 4
wosisua
o ~ s s A A
Mmo3 Tuunsuvodanslszneunsiaesises LC1 3o Co(ll) looou
L~ 4
10.0 wlosigua
& a s s A A
mo3 Tuunsuuodaslsznounsiaesisos LC1 MIo Co(ll) looou

A~ 4
20.0 1losua

(7

82

82

84

&4

86

86

93

93

94

94

95



ﬂ1WN‘M3ﬂ‘ﬁ
n6
n7
ng
n9
n10
all
12
V1
U2
U3
U4

U5

AN (A1)

& ~ o s A A

M3 TuuAsUYeIaslszneuns nesiees LC1 Mdo Co(l) looau 30.0
L~ 4

wosisua
o ~ s s A A

Mo3 Tuunsuvodaslszneunsiaesives FS1 Nve Sr(l) looou 10.0
L~ 4

wosisua
o ~ s s A A

Mo3 luunsuvodaslsznounsaesiyes FS1 Nve Sr(l) looou 20.0
L~ 4

wosisua
P2 a s s A A

M5 luunsuvedanslsenouns nesiwes FS1 Mo Sl loosu 30.0
A~ o

1osisua
P a s s A A

M5 luunsuUeIaslsEnouns s Iwes FC1 Mo Co(ll) loosu 10.0
e~ o

1osisua
P2 ~ Ps s A A

M5 luunsuueIaslsznouns nesiwes FC1 Mo Co(ll) loosu 20.0

<3

wosidud
P2 ~ Ps s A A

M5 luunsuueIaslsznouns nesiwes FC1 Mao Co(ll) loosu 30.0

<3
wosidud

a

[ dy [ = 4 A s
anlaasumsenuusIFenGued La, Sr, FeO, ilouna laifigurigi

G

@iw‘] a2 $27aa (M) 650 ° (V) 850 ° tag (M) 1000 °

a

o g o a @ A oa
anlaasumsBenuusId@onduod La, Sr,,FeO, iiouna laifgurigi

U

@iw‘] a2 27 (M) 650 ° (V) 850 °¥ tag (M) 1000 °

a

o g o a @ A oa
anlaasumsiBenuusId@onduod La,,Sr, ,FeO, tiouna lanifgurigi

U

a9 Whuran 2 93109 (7) 650 °% (V) 850 °% L@z (A) 1000 o

A

@ dy [ 4 A s
anlaasumsnenuusid@iendued La, Co, FeO, tiouaa latingangi

U

a9 Whurnan 2 93109 (1) 650 °% (V) 850 °% Lz (A1) 1000 o

A

[ dy [ 4 A s
anlaasumsnenuusid@iendued La, Co,, FeO, tiouaa latingangi

U

a9 Whuran 2 93109 (1) 650 °% (V) 850 °% Lz (A) 1000 o

(®)

95

96

96

97

97

98

98

100

101

102

103

104



MNHUINT

V6

V7

U8

U9

V10

v11

V12

Al

f2

f3

N4

41

32

AN (A1)

a

o g o a @ A oa
anlaasumsiBenuusIdonduod La,,Co, FeO, iiouaa laningumngi

£

a9 Shuran 2 53109 (7) 650 °% (V) 850 °% Lz (A) 1000 o

a

@ dy [ 4 A s
anlaasumsnenuusid@iendued LaFe, Sr, 0, tilouna laningavai

U

a9 Whuran 2 93109 (1) 650 °% (V) 850 °% Lz (A1) 1000 o

a

[ dy [ 4 A s
anlaasumsnenuusidiendues LaFe, Sr, 0, tilouna laingavai

U

a9 Shurnan 2 93109 (1) 650 °% (V) 850 °% Lz (A1) 1000 o

a

@ z:y v A 4 A s
anlansuMsae U IF@onsUed LaFe, Sr, ,0, touna lxingumgil

QU

a9 15519a1 2 52 THa () 650 °% (V) 850 °% Az (A1) 1000 °cF

A

[ Y [ 4 4 P
anlansuMsae U IF@oNTUeN LaFe, ,Co, 0, tHouna laingungil

U

a9 151ua1 2 $3 109 () 650 °% (V) 850 °% Az (A) 1000 ok

a

[ dy [ = 4 A s
anlaasums@enuusIdendue LaFe, Co, ,0, touaa laingumgil

G

A9 a1 2 ¥ 109 () 650 ° (¥) 850 ° 1@z (A) 1000 ok

a

9 1 1
anlaasumsipeanuusdendues Lake, Co, 0, tiouna lsinguigil
a9 Wuna12 $211u9 () 650 °x (W) 850 °% 1Az (A) 1000 o
anlna5y EDAX v04 La,_Sr FeO, tina laningavgil 850°% , 8 4
1o () La,,Sr, FeO,, (V) La,Sr,,FeO, ttag (A) La,Sr, ,FeO,
anlnasy EDAX w04 La,_Co FeO, tina lanifgaivgil 850°% , 2 % 1ijo
(M) La,,Co, FeO,, (V) La,,Co,,FeO, ttag (A) La,,Co, FeO,
anlna$y EDAX w04 LaFe, Sr 0, unalanifgaivgil 8500 , 8 % 1ijo
(0) LaFe,,Sr, 0, (V) LaFe,Sr,,0, ttaz (A1) LaFe,Sr, ,0,
anlnasy EDAX w04 LaFe, Co O, tnalanifigaiviail 8500 ,2 3w 1ile
(0) LaFe, ,Co, 0, (V) LaFe,,Co,,0, ltag (A) LaFe,.Co,,0,

o Ay v ol A <
IR alnasuved La, ,Sr, Feo, 1 ldnnmsuna laingungiiaie i
812 B 189 (P) 650 °% , (V) 850 °% uaz (M) 1000 °

o AN Y A A I
IR atlnasuved La, Sr, ,Fe0, Nldamnmsauna laningumgiaeiu

U

1812 ¥TU9 (D) 650 °% , (V) 850 °¥ Az (M) 1000 %

©)

105

106

107

108

109

110

111

113

114

115

116

118

119



MNHUINT

3

4

35

36

37

38

39

310

311

312

91

92

93

AIUYMN (A1)

o Ay ¥ P A <
IR a1)nasuved La, ,Sr, ,FeO, N Idanmsuaa laningumgiaie iy
812 B 189 (P) 650 °%, (V) 850 °% uaz (M) 1000 °

) Ay Y P a I~
IR a1lnasuved La, Co, FeO, Mlannmsunalaningumgiiaisyiu
812 B 189 (R) 650 °% , (V) 850 °% uaz (M) 1000 °

) A Y P a I~
IR a1lnasuved La, Co, ,Fe0, N ldamnmsauna laningumngiaie iu
1812 B3 109 (P) 650 °%, (V) 850 °% wag (A) 1000 °

o A Y A A I
IR a1lnasuved La, Co, FeO, Mlannmsunalaningumngiiaisyiu
1812 ¥TU9 (D) 650 °%, (V) 850 °¥ Az (M) 1000 %

o AN ¥ P Aa I
IR q1nasuUes LaFe, S, 0, 9 lavinmsuaa laningurniaie i1lu
1812 ¥3109 (R) 650 °% , (V) 850 °% LAz (A) 1000 o

o Ay ¥ s a I
IR a11)nasuved LaFe, Sr,,0, N ldanmsuaa laingamvgiaie iy
1812 FIIN9 (R) 650 °%, (V) 850 °% Lag (A) 1000 °

o Ay ¥ s a I
IR a@11)nasuved LaFe, Sr,,0, Nl ldamnmsuaa laingavgiiaie iy
1812 FI N9 (D) 650 °%, (V) 850 ° LA (A) 1000 °

o A Y s aa I
IR a11)nasuved LaFe, ,Co, 0, Nt lAnmsuna laningumgiiaieiu
1a12 ¥4 (P) 650 °% , (V) 850 °% LAz (A) 1000 o

o Ay ¥ P A 3
IR a11lnasuve9 LaFe, ,Co,,0, N laanmsuna laningumgiiaieiu
1812 ¥139 (P) 650 °%, (V) 850 °¥ LA (M) 1000 %

o Ay ¥ P A 3
IR a11)nasuve9 LaFe, ,Co,,0, N laanmsuna laningumgiiaisiu
812 B 189 (M) 650 °, (V) 850 ° Az (M) 1000 °
dnyaz iUV TIIng La,_Sr FeO, una lanifgaivgll 850 °a 8
¥U (M) La,,Sr, FeO,, (V) La,Sr,,FeO, ttag (A) La,,Sr,,FeO,
ANy NUAIYDINAIETIING La,_Co FeO, una laningaivgil 850 o 2
¥U () La,,Co, FeO,, (V) La, Co,,FeO, uaz () La, Co,,FeO,

v v
ANUaYNUAIYOINIEIINNG LaFe, St O, unalaingainai 850 °% 8

¥ (N) LaFe,,Sr,,0,, (V) LaFe, Sr,,0,1a% (A) LaFe,.Sr, 0,

(10)

120

121

122

123

124

125

126

127

128

129

131

132

133



MNHUINT

4

nl

02

a3

n4

a5

n6

w7

8

9

w10

nll

nl2

AIUYMN (A1)

Y { a a I a
anbUZNUAIvOINAITTIING LaFe, Co O, uAa lanifgaivgil 850 oo ,
2 9u (0) LaFe, ,Co,,0,, (V) LaFe, Co,,0,lta¢ (A1) LaFe, Co, 0,

a o’dy Aa Y a Y J
N3INNTAATIZHNUNA AdemnAila BET GlJfJ\TW\TLmUW']uiJW\IfJVliV] Uaa

lasaii 850 °ay 2 a1y

k7
Jd A

a Aa a I
nImMIAnTIEHALIR dremaiin BET Y09M3 La, Sr, FeO, uaa lanin

850 ° ,8 YU

a o’dy Aa 9 a P
nMIAATIZHALNR @remaiin BET Y09#3 La, Sr, ,FeO, 1aa laiii
850 °< ,8 YU

a o’dy Aa 9 a P
nMIAATIZHAUNRY drematin BET Y09#3 La, ,Sr, ,FeO, 1aa o
850 °< ,8 YU

a c{dy Aa 9 a 4
N UM IATIZHNUNRT AremAtian BET ¥99% La, ,Co, FeO, 1aa la1i
1 850 °c ,2 ¥

a c{dy Aa 9 a 4
NFUMIIATIZHNUNRT AremAtian BET ¥99%4 La, Co, ,FeO, 1Aa la1i
1 850 °c ,2 ¥

¢ &

a {a a 4
N5 M AATIZHAUNRY Aremnatia BET Y9984 La, ,Co, FeO, t1aa las]

1 850 °% 2 ¥

Aa A Aa g A s
ﬂiW\Iﬂ1i’JLﬂi1$WWHﬂN’J AULNAUA BET UDINN LaFeOA9SrO'lO3 llﬂavl\c]fuﬂ

850 °% ,8 ¥

Y

a A Aa A s
ﬂiW\Iﬂ1i’JLﬂi1$WWHVIN’J AULNAUA BET UDINN LaFeOSSrO'zO3 llﬂavl\c]fuﬂ

850 °% ,8 YU

k7
Jd A

a Aa a s
nImMIAnTIEHALNRD dremaiin BET Y09K3 LaFe, Sr, 0, 4Aa a1

850 °% ,8 ¥

k7
Jd A

a d‘Q a 4
nImInTIgiaui@i dremaiin BET Y9903 LaFe, ,Co, O, taa la
1 850 °% 2 W

o

a {a a 4
nIUMIIATIZHENUNA AremAiin BET Y9984 LaFe, Co, ,0, 1Aa 1o

11 850 °% 2 ¥

(1D

134

136

137

138

139

140

141

142

143

144

145

146

147



(12)

AIUYMN (A1)

= v
MNHUINN Hiu

Y

a 4 N 9 a 4
n13 NFUMIWATIZHENUNRT AremAaiin BET Y99% LaFe, ,Co, ,0, 1Aa la1d

1 850 °% 2 % 148



Metinadydnuainazmee

BET = Brunayer-Emmett-Teller

EDAX = Energy Dispersive Analysis X-ray

FTIR = Fourier Transform Infrared Spectroscopy
JCPDS = Joint Committee on Powder diffraction Standard
LCR = Load Capacitance Resistance

SEM = Scanning Electron Microscopy

TGA = Thermogravimetric Analysis

XRD = X-Ray Diffraction
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ﬂ1ﬂ\1ﬂ]’lﬂﬂlaﬂ@lﬁﬂNWﬁLLﬂiNu@]’lﬁJQﬂ!WQN Llagﬂﬁﬂﬂﬁl"lﬁ)\‘l Ca(1I) ﬂlﬂﬂaﬁiuiﬂiﬁﬁﬁﬁﬂlﬂﬁ Ba
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Started:

Completed:

Report Time:
Sample Mass:
Warm Free Space:
Equilibration Interval:
Automatic Degas:

3/5/2006 11:18:01AM
3/5/2006 3:52:39PM
3/7/2006 2:18:59PM
0.6264 g

28.5663 cm?® Measured
5s

Yes

Analysis Adsorptive:
Analysis Bath Temp.:
Thermal Correction:
Smoothed Pressures:
Cold Free Space:
Low Pressure Dose:

Comments: {2+f=35.4748¢, t2+f+s=36.1114g,degas=36.1048g,run=36.1012g

BET Surface Area Plot

N2

-195.808 °C

No

Mo

89.1798 cm?®
3.000 cm®g STP
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Started

Completed:

Report Time:
Sample Mass:
Warm Free Space:
Equilibration Interval:
Automatic Degas:

3/9/2006 9:44:54AM
3/9/2008 1:15:11PM
3/14/2006 4:25:17PM
0.0594 g

28.1439 cm?® Measured

5s
Yes

Analysis Adsorptive:
Analysis Bath Temp_:
Thermal Correction:
Smoothed Pressures:
Cold Free Space:
Low Pressure Dose:

Comments: t1+f=35.8275g, t1+f+s=35.8897g,degas=35.8900g,run=35.88689g

0.10

BET Surface Area Plot
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Started

Completed:

Report Time:
Sample Mass:
Warm Free Space:
Equilibration Interval:
Automatic Degas:

- 3/9/2006 5:28:16PM
3/9/2006 8:55:08FM
3/14/2006 4:26:28FM
0.0959 g

28.3598 cm?® Measured
5s

Yes

Analysis Adsorptive: N2
Analysis Bath Temp.: -195.795 *C
Thermal Correction: No
Smoothed Pressures: No
Cold Free Space: 88.4787 cm?®
Low Pressure Dose: 3.000 cm®g STP

Comments: t3+f=35.5951qg, t2+f+s=35.6929g,degas=35.6916g,run=35.6910g

BET Surface Area Plot

138

008+ M6 : : . . .
i 1 1 1 1 1
I I I I I
- 1 1 1 1 1
I I I I I
— I I I I I
1 1 1 1 1
| I I I I
T L T A
I I I I I
T d
] | | i i A
1 1 1 1 / 1
-1 1 1 1 1 1
I I I I I
7 1 1 1 1 // 1
7S A — S — S — G e —
- 1 1 1 1
I I I I
) ! ! ! - !
n I I I I I
- I I I / I I
1 1 1 1 1
[0 Lo [ [ e Lo Lo
i : : :/ : :
i I I I I I
= ] | | . | |
) 1 1 | 1 1
e | | e | |
o 0M—+---—————-—-—- e — - R e e - - e - e
o | 1 1 1 1 1
3 ] l l l l l
-;_‘—H‘ 1 1 1 1 1
1 | L | | |
i : ¥ : : :
003—------=---—- fom—m———— - 8 ittt mm—m—m Fommmm e —m—— - tm——m——m—m—— -
8 l a l l l
i | / | | | |
I I I I I
- I I I I I
y i A i i i i
0.02—------=-=--= Al Ao  RGEEEEEEE Rt Femmmomeoo s
| 1 1 1 1 1
] A | | | |
I I I I I
- I I I I I
. / l l l l l
S e N
i | | | | |
17 | | | | |
I I I I I
B | | | | |
i 1 1 1 1 1
| | | | |
0.m T T T T i T T T T i i T T T T i T T T T i
0.00 0.05 0.10 0.15 0.20 0.25

v
d A

Relative Pressure (F/Po)

4 a {a a oA
MEUINd 23 nsmsTnTIEHIUNAR Aremaiia BET ¥09M La, Sr,,FeO, uaaluin

850 °% ,8 A



139

Analysis Adsorptive: N2
Analysis Bath Temp.:

Started: 3/10/2006 1:40:58PM
Completed: 3/10/2006 5:34:07FPM
Report Time: 3/14/20086 4:28:07FM

Sample Mass: 0.3367 g
Warm Free Space: 28.4184 cm?® Measured

Equilibration Interval: & s

-195.802 *C

Thermal Correction: No
Smoothed Pressures: No

Cold Free Space: 87.3692 cm®
Low Pressure Dose: 3.000 cm?®/g STP

Automatic Degas: Yes

35.8126g

=35.4769q, t2+f+s=35.81779g,degas=35.8190q, run=

Comments: {2+

Langmuir Surface Area Plot
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Analysis Adsorptive: N2

Started: 3/6/2006 4:30:49PM
Completed: 3/6/2006 8:04:19FM
Report Time: 3/7/2006 2:23:13FM

Sample Mass: 0.1912 g
Warm Free Space: 28.3949 cm?® Measured

Equilibration Interval: 5 s

-195.840 °C

Analysis Bath Temp.:
Thermal Correction: No
Smoothed Pressures: No

Cold Free Space: 87 4135 cm?
Low Pressure Dose: 3.000 cm?/g STP

Automatic Degas: Yes

35.7861g

=35.5949q, t2+f+s=35.78869,degas=35.7878g, run=

Comments: t3+f

BET Surface Area Plot
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Started: 3/7/2006 1:36:47FM Analysis Adsorptive: N2
Completed: 3/7/2006 4:48:56PM Analysis Bath Temp.: -195.846 °C
Report Time: 3/14/2006 4:20:26FM Thermal Correction: No
Sample Mass: 0.3684 g Smoothed Pressures: No
Warm Free Space: 28.0712 cm® Measured Cold Free Space: 87.0062 cm?
Equilibration Interval: 5s Low Pressure Dose: 3.000 cm®/g STP

Automatic Degas: Yes

Comments: t1+f=35.8273q, t1+f+s=36.19669,degas=36.1952g,run=36.1957g

BET Surface Area Plot
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Analysis Adsorptive: N2
Analysis Bath Temp.:

Started: 3/8/2006 1:19:11PM
Completed: 3/8/2006 4:47:10PM
Report Time: 3/14/2006 4:24:06FM

Sample Mass: 0.1336 g
Warm Free Space: 28.7034 cm® Measured

Equilibration Interval: 5s

-195.818 °C

Thermal Correction: No
Smoothed Pressures: No

Cold Free Space: 837774 cm?
Low Pressure Dose: 3.000 cm®g STP

Automatic Degas: Yes

35.6102g

=35.4766g, t2+f+s=35.6110g,degas=35.6096g, run=

Comments: t2+f

BET Surface Area Plot
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Started:

Completed:

Report Time:
Sample Mass:
Warm Free Space:
Equilibration Interval:
Automatic Degas:

5/11/2006 9:45:18AM
5/11/2006 1:07:30FPM
5/21/2006 11:58:14AM
0.2584 g

281592 cm?® Measured
5s

Yes

Analysis Adsorptive:
Analysis Bath Temp.:
Thermal Correction:
Smoothed Pressures:
Cold Free Space:
Low Pressure Dose:

Comments: t3+f=35.60169,t3+f+s=35.8674g,degas=35.8620g, run=35.8600g

BET Surface Area Plot
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Analysis Adsorptive: N2

Started: 5/12/2006 1:11:27PM
Completed: 5/12/2006 5:07:03PM
Report Time: 5/21/2006 11:37:45AM

Sample Mass: 0.1190 g
Warm Free Space: 28.0860 cm® Measured

Equilibration Interval: & s

-195.871 °C

Analysis Bath Temp.:
Thermal Correction: Mo
Smoothed Pressures: No

Cold Free Space: 87.6697 cm?®
Low Pressure Dose: 3.000 cm®g STP

Automatic Degas: Yes

35.9463g

=35.9534g,degas=35.9477g, run=

35.8273g,t1-f+s

Comments: t1+f

BET Surface Area Plot

M13

+

L e

0.060

0.085—F--——--
0.050f- - ——--

0.040- - ----

0,030~ -—=- b= ===t = mmmdem oo

0025 --——--

[(1 - drod)OlL

0020 --=-=-f======y--=-—-

[ E—

0.010F--—---

Relati\.f‘e Pressuré (P/Po)

I
UN

BET %044 LaFe, ,Sr, ;0 1Aa |

a

9 ﬁ’wmﬂm

o’dy Aa
NKW

WATIZHNY

10 ns g

v
=

MANUINN R

850 °% ,8 A



Started

Completed

Report Time
Sample Mass
Warm Free Space
Equilibration Interval
Automatic Degas

: 5/3/2006 10:08:55AM

: 5/3/2006 2:00:05PM

1 5/22/2006 3:01:44FPM

- 0.3511¢g

© 284453 cm?® Measured

- 5s
: Yes

Analysis Adsorptive:
Analysis Bath Temp.:
Thermal Correction:
Smoothed Pressures:
Cold Free Space:
Low Pressure Dose:

Comments: 2+f=35.4749g, t2+f+s=35.8280g,degas=35.8170g, run=35.8160g

BET Surface Area Plot
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Started: 5/4/2006 3:20:38FM Analysis Adsorptive: N2
Completed: 5/4/2006 6:49:08PM Analysis Bath Temp.: -195.859 °C
Report Time: 5/22/2006 3:10:41FM Thermal Correction: No
Sample Mass: 0.0980 g Smoothed Pressures: No
Warm Free Space: 283015 cm® Measured Cold Free Space: 86.9600 cm?®
Equilibration Interval: 5 s Low Pressure Dose: 3.000 cm®g STP

Automatic Degas: No

Comments: t3+f=35.6010g, t2+f+5=35.6990g,degas=35.6987qg

BET Surface Area Plot
+ M3

4

1

1/[Q(PolP -

[
_— e
o
g ———————
[
L
e I
o
[=]
L
=]

[=]
[=)
[=]
(=

.05 0.10 0.15
Relative Pressure (P/Pa)

Y

d’ a A d'a Y a rfd'
MWHLIDT 212 MR IZHNUNR Aremaila BET ¥09#3 LaFe, Co,,0, 1Aa 411

850 °% ,2 WU



148

Analysis Adsorptive: N2

Started: 5/9/2006 11:40:39AM

Completed: 5/9/2006 4:30:24FPM
Report Time: 5/22/2006 3:16:56PM

Sample Mass: 0.0176 g
Warm Free Space: 28.1848 cm?® Measured

Equilibration Interval: & s

C

-195.871

Analysis Bath Temp.:
Thermal Correction: No
Smoothed Pressures: No

Cold Free Space: 892987 cm?®
Low Pressure Dose: 3.000 cm®g STP

Automatic Degas: No

35.8456g

35.8280g,t1-f+s

Comments: t1+f

BET Surface Area Plot
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Preparation and Characterization of Perovskite Type LaFe, Co O, (x =0-0.3)

by One Pot Process

v 1# X 4 o =) Y 1
JITUNHI FITU , DATAU LAIHYAT -, UNTUU LN
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ABSTRACT

Preparation of perovskite type Lanthanum ferrite (LaFeO,) and Co(II)-doping Lanthanum
ferrite (LaFeI_XCoXO3 X = 0-0.3) by One Pot Process was studied. It was found that precursors calcined
at 850 °C for 2h ware converted to LaFeO, and LaFe, Co O, powders. XRD analysis of all prepared
compounds showed pure perovskite phase with orthorhombic structure. SEM micrographs showed that
as increasing Co(II) ion doping concentration, the grain size increased.

Keywords: LaFe,_Co O, , One Pot Process , Doping perovskite
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Figure 1. TGA thermograms of LaFeO, and LaFe, Co O, precursors : (a) LaFeO, , (b)

LaFe ,Co, O, , (c) LaFe ,Co,,0, and (d) LaFe ,Co, O,
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Figure 2. XRD patterns of LaFeO, calcined at : (a) 650 °C,2 h.; (b) 850°C,2 h,

(c) 900°C,6 h. (M. Popa et al.(2002))
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Figure 3. XRD patterns of LaFe,  Co O, calcined at different temperature : (a) 650 °C,2 h;

(b) 850°C,2h
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