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Abstract

Thermoelectric is a technology that allows the conversion between heat and electricity. As
a very clean technology, it draws attention as an interesting alternative solution to the major energy
and environmental related problems we are facing nowadays. Several oxides exhibit potentials to be
good thermoelectric materials especially cobalt oxides. This research aims to study and improve
thermoelectric properties of LaCoO, by substituting La with Sr and/or Co with Mg. Series of samples
with formula La, Sr .Co, Mg O, (x =0, 0.025, 0.05, 0.1) have been synthesized by sol-gel method.
Structure, composition, and thermoelectric-related properties have been investigated. The results
showed that substituting La with Sr result in a significant increase of electrical conductivity while
substituting Co with Mg increase Seebeck coefficient of the samples. When both ions were used in
substitution, the effects from both ions result in an improvement of both electrical conductivity and
Seebeck coefficient comparing to LaCoO, and singly-substituted LaCoO,. The best Power factor

obtained in this work is 0.02048 WK ’m™" in La, g7¢ST 15C0% 097sM& 62505-
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LaCo, Mg, 1s0s 5.4463 13.1057
LaCo,,Mg, 0, 5.4475 13.1377
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Cationic compositions
Samples

La Sr Co Mg
LaCoO, 0.98 - 0.98 -
Lay 3¢St 1,C00, 0.98 0.02 0.96 -
La 4551, 1sC00, 0.95 0.05 0.98 -
La, ,Sr,,Co0O, 0.96 0.10 1.00 -
La, (Sr,,Co0, 0.83 0.24 1.00 -
LaCo, Mg, 1,05 1.00 - 0.91 0.02
LaCo,ysMg; 505 1.00 - 0.90 0.05
LaCo,,Mg, O, 1.00 - 0.87 0.11
LaCo, Mg, ,O; 1.00 - 0.78 0.23
Lay 75515 025C00 0075 ME0 02503 0.975 0.0185 0.931 0.029
Lay 45S1,,0sC04 0sM 80505 0.95 0.039 0.91 0.082
La,,Sr, ,Co, Mg, 0, 0.90 0.13 0.90 0.12
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51 9 @A Arrhenius plot vesmsasunasanudrumu i uiiogunglnlasu

YOIA13AI06NYNUNUNARIY Sr, Mg 11aZ N9 St 118z Mg 8150 Arrhenius law:
O = Aexp(-E /kT) 3)

& A o EY A = A Ao o A
149 Ea ADNANIUNTEAY, ky ABAIAINUDN Boltzman, T ADQUWHUANYITM LAS A AD pre-
exponential factor ﬁlzﬁmﬁaﬁm’meﬁ’wmmzﬁ’uﬁm%’umsﬁﬂw% (activation energy, Ea)
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2) @ mSua1Ingu LaCo, Mg,0, manudmumu lihanaslugiasnuaisy
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Samples Ea (eV)
LaCoO3 0.08116
Lag.95Sr0.0sC003 0.02546
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La0.9755r0.025C00.0975MJ0.02503 0.05491
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3.3 Power factor
A ] 14 ad A Ao 9 = 3’1 o 1 ~ = [ 3’,
LH’ENﬂ?ﬂ?ﬁ@!ﬂﬂﬁiu@!ﬂﬂ‘ﬂiﬂ‘ﬂﬂ@]’E'J\11]‘VI\Tﬂ31ﬂu11wﬂ1lla$ﬂ1ﬂﬁﬂmﬂﬂcﬁlﬂﬂgﬂ ANUHU
msnfFeunsuauiiamesedialasgranitalude 3.1-3.2 919dudeluamuisovenldneaisn
] I A 4 ad a I~ [
ﬁ\‘llﬂi"lgﬁllﬁﬂﬂﬁlﬂﬂiiuﬂlaﬂ‘ﬂﬁﬂlﬂu@fn\?]li
] Y 2 2 3 (5 1 I Aa Y
1 Power factor {N10U (1/P)S B uaAy (numerator) luaunisan ZT (ﬂ”I‘VIuEJlIl“If
Aa A I [ 14 ad a @ 4 o
Uﬂﬂﬂﬁgﬁ‘ﬂ‘ﬁﬂ1Wﬂ1§!ﬂu’Jﬁﬂlﬂﬂijﬂﬂlaﬂtﬂiﬂmﬂﬂflﬁﬂ Lﬁ@ﬁ"ﬁ Power factor Sg]}’JflﬂTliJUTﬂ')"lﬂJ

9 F2 [ ?x}/ @ 4 ad A Aax a0 ~
iﬂuﬁ]zllﬂﬂi ZT) ﬂ\iuuﬁlﬁﬁ]m’ﬂi]ﬂJ@Laﬂﬂiﬂ%ﬂﬁNﬂ’JiNﬂ”l Power factor nga g'ﬂ 11 AN Power
J 1 A A awv dy < ' A Sy
factor 6Ui’Nf"f"li@]’Ji’]EJ"IQ‘VIL@]3EJ?JI‘L!\1"I°Ll’(]€l]EJ‘L‘! NNANTITNATDIITLH U LaCoO, NYPNUNUNAIY Sr
Ao {

£4
uas Mg 1&un Lag 47551 02sC0g 675MEg 12505 1991 Power factor ﬂﬁi:f a IagA1 Power factor ‘ﬁfg]’ i

1 S
= = [

I ' o [ a £ 2 1 =<
Wumawainanmni ez dulszansHuanmunzau felia13nqu La,,Sr,CoO, #3gn



17
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