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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 Lay 47sST 15C0% 697sME0 62505-
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La’ =1.032 A, S =1.18 A, Co’ =0.545 A 1182 1.61 A §1%15V high spin 1482 low spin
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La,,Sr,,,CoO, 5.4462 13.1508
La, ;Sr,,C00, 5.4429 13.1887
LaCo, Mg, 1,05 5.4445 13.0996
LaCo, Mg, 1s0s 5.4463 13.1057
LaCo,,Mg, 0, 5.4475 13.1377
LaCo, Mg, ,O, 5.4541 13.1746
Lay 47557 055C0% 097sME 450 5.4445 13.1072
Lay 48T, 0sC0y 0sMg, 4505 5.4436 13.1337
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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 M0 02503 0.975 0.0185 0.931 0.029
Lay 45S1,,05C04 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

YOIA13A061NYNUNUNARIY 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) d@mSua13ngu LaCo, Mg,0, manumumu lihasaslugiausnuaisy
Q' g A‘ ISl 1 A 1 L (9]1.1 dy d’ 1
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Samples Ea (eV)
LaCoO3 0.08116
Lag.95Sr0.0sC003 0.02546
LaCo00.95Mgo.0s03 0.07700
La0.9755r0.025C00.0975MJ0.02503 0.05491
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a [ 1 a % I 1 o
INNITINATOII1NUOI00NFIIU (oxygen vacancy) FaTuarw luauysalvoawdn (crystal
defect) Ny l@ Iuansisenouraeyiia (Vulchev Hazag, 2012; Berggold HATAYL, 2005) AN
=1 o o [ A 4 adg a A [ 4 ] a fa d'dy <3
uanudAgaeauiiames ludlanninvesaisneaduysaivesdulszansmun luntiszimiu
] { o o o a £ 2 Y 2 <
91 MSUNUN LaCoO; #2094 Sriag Mg ¥ lddudseaniduauiniu’ld wetilaosala
[ a z{ LY . A% o &7
dulszansdwn (@rduysal) szulsundunuannh liihvseudsiuamwanudiumiu i

[ g}/ = Y1 ) A dy A A A dﬂl (Y a £
muuammm’smm“%maﬁn%qumutuﬂ‘lﬁmm Sriae/¥i50 Mg WYY uadgulseans

= 9

= Y dy 1 a 3 1 v Y dy [ = = 3+
FLUNISAAAN mummmfasnmzaﬂauﬂumﬂmuuwﬂuﬂsmmuazﬁmuzaﬂmm Co

o ¢

1az Co' MUANNAUHUS

S = -ky/e[In(g,/g,)(x/1-x)] 3)



16

A A o a f£a A A A o v o A
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I o o A
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3.3 Power factor
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