o a J o 4 wa
AAYPINU AINAL : NMTTUATIEHUASTNUANNNYNINUDN La, St M, N Ous (M,N =

2y y

Mn, Co, Ni) (SYNTHESIS AND PHYSICAL PROPERTIES OF La, St M, N O, (M,

. S (= 4 a A 9
N = Mn, Co, Ni)) 219158015011 SINFMANTITY AT.GNU ANUTOITON, 171 iU,

Aav dydw s A = .
NuReNTTaglszaesiefnEIasseney La, St M, N O.,s (M, N = Mn, Co, Ni)

2y y
% 4 ) I Y] ) 1 4 g a
¥4l Tnsea$19uy Ruddlesden-Popper (RP) tiiotiunliluiaqua Inadmsumadisomnas
4 I a ] I A A
pon lyavendsgaungiliunas Tasmsnaaoutiseonily 2 aou Ao Msnaaoinoui 1

g ! ) o o L4 .
Wumsanmanzimnzaudimiumsdunsiziaisdseneuluszuy LaNi,0,

La,StMn,0.; 482 La,Co,0,,; A1835A 1NN UA AT fio 35 Solid state reaction 35ANAZNBUT I

7+0

aa . = = a v o S o .
1agls Citrate gel iaj\lﬂ\‘lﬂ1§ﬂﬂ]2|1ﬂill1mm@ﬂﬁ31ﬂﬂﬂ!ﬁu1$ﬁuﬁ1ﬁiﬂ La3N1207i5 uag

1 d’ 1 Y =X (% [ d‘dl 1 o [
La,StMn,0.; d2un1snaaesnoui 2 jutiudnyinavesal ladnliaeainisir I uagen

70

@ 4 @ 1 J 09)1 v o a o
ﬂ1ﬁﬂlﬁl18€5]’llﬁ@\‘l%1ﬂﬂ31N%®uﬂlﬂﬂﬂﬁﬂlﬁa1ﬁ i']ll1’1\1ﬁﬂ‘]&l1?]'NllﬁNWUﬁﬂlﬂ\?lﬁﬂl@fJﬂ“ﬂlﬂ“ﬁuﬂJ@\‘l

unnaleesunuaimsti Wi ludag La, St Ni,0,, d2ematia XANES

7+0

' A s A ¥ ~
PINHANTINAABDINUIN ’qmﬁguﬂmuwfmalumimuma”l%mwaiw”lmﬂﬁmmmm

. A A o <Y an . . ) v A
aslsznovluszuu La,Ni,O.,; 19 1200°C WD HIATIEHAIYIT Solid state reaction F1HIUVID

70

9
A

1 A Y Ao A Aav A =\ 4
ANASNOUIIY miwmaalw@ﬂmﬂeuquﬂmmnau 1o IWLL‘V]?{WEIN?HTU@LH@I uag

a9

= o 9 . M ~ a d A
TmReumsvoma Taeldnan Aging 1 %1 Tus Ngangiidos wazguugiilunmswuaa lad Ao

U

o [ [ 4 a . a { Aa A 1
1200°C S5 VNS FUATIZHA287F Citrate gel USmauizauveansadasn Ao 1.5 11
1 a a 4
aosumTuasiwveslosounanlu LaNi,0, , wazquugiilumsmwiuaalad A 1100°C
a o w 4 ) 1% . .
UsadidalunisTaddinsy La, StNLO, ; 1A% LaNi, Co 0, i x uag y < 0.1

1 v [ 4 :
ua lieuisaduasigiasai@e1don La, Sty \Ni, Co0,.; LaNi, MnO,,; 1ag

Lazssro.lNiz-yMnyOuS
o o a A
dmsvasdszneuluszuy LaStMn,0,, ; guygiilunsminaa ladimung ey
o [ @ 0’091’ ad A A Y Ao a o [ @ 4
AMFUMIFUATIZHNG 3 35 Ao 1400°C arsngelianazneunangadimsunsdunsien
Y ad 1 A = 4 = 4 9y .
AWITANAZNOUTIV AD INUNTFouAITUDIUA uag TyRsunisuoiua Taslesial Aging
o A ay o (Y LA
48 ¥ T3 Ngu1igiried n151A1A78 Ni 150 Co 11 La,StMn,0,,5 WU La, St MnO, 1182

A ) o [ L4 (% a 4
La(OH), 19911 d15uUMIduns121 La,Co,0,,; naunamlaiweseralnaved La,Co,0,.

ozl La(OH), Yuunu La,Co,0

7+0

o [ A 1 24 9 ] A J o
FIMTUNANITNA0IAOUN 2 WUIIN1T ladade Sr mmwummﬁm"l%lﬁwm

a

Tagarmsin Ihfiguund 600°C ves La,Ni,0

U

La, ,.Sr,

La,Ni,O, 743 205570 0sN1L,Or5 UAE

{ o 4 a 1 [ - o w
La,,Sr, Ni,O,,; NduA512HA63T Citrate gel HAUNINY 64 69 taz 81 Sem' AWAIAY



HANIIANEAUDDNTIATUAI8INALA XANES wudidninaleeoulu La, SrNiO

7£0

Y v
lnveondiatunauiunalszy +2 uag +3 n1sNavesngiatuvesiniialooou

1 1 Iy o d‘ ' . .
qan dewalvidiaimsi Iihiigendi La,, Sr,  Ni,0,. 48z LaNi,O

70w

11 La, ,Sr, Ni,O

70

4 ]
duilszaninisversanitosainaniuiouluyisguugil 50-800°C ¥09 La,Ni,0

70

a

A -6, -1 aa A2 a 0 =~
sz 12.3-12.9 x 10°C” uaziaunNuIumulsuaves Sr mmﬂﬂﬁmqmwnu 600°C

Y

{ o 4 a v - o a
Y03 La,StMn,0,,; NFUAT12HA2875 Citrate gel HA152010 0.68 S.cm™ nazduilszaninis

7+8

Yeeduilosnnauionlurisguugil 50-800°C M1 9.9-10.7 x 10°°C”

A A o =

A1 IAINTTULEI 1NN A8UWDUNANY

A A @

= =2 =
1nsANYT 2552 A8UYD1915NUTAW




WASSAYAMON SINGKHA : SYNTHESIS AND PHYSICAL PROFRETIES
OF Lg,StM, N, 0,5 (M, N = Mn, Co, Ni). THESIS ADVISOR : ASSOC.

PROF. SUTIN KUHARUANGRONG, Ph.D171 PP.

SOLID OXIDE FUEL CELL/CATHODE/RUDDLESDEN- POPPER/TRATE GEL

/ICOPRECIPITATION /XANES

Theobjectiveof thisthesids to investigatd_a, ,SrM, N, O;,; (M, N =Mn, Co,
Ni) compoundspneof the Ruddlesden-Popp&RP) structure, asa potentialcathode
materialfor intermediateemperaturesolid oxide fuel cell. The experiments were
separated into two parts. The first one was comdutd study a suitable synthesis
condition for LaNi,O;,;, La,SrMn,0,,; and LaCo,0,,; systems from three different

methods, solid state reaction, coprecipitation aitrdte gel. In addition, the suitable

amount of dopants on LMi,O.,; and LgSrMn,0O,,; were identified. The second part

was concentrated on the effects of dopants onléwotrieal conductivity and thermal
expansion of these compositions, including the atxich state of Ni ion related to the
electrical conductivity of La srNi,O,,; by XANES technique.

The results show that the calcination temperatinirebtain a single phase of
La;Ni,O,,; systemis 1200°C for solid state reaction method. For coprecipitation
method, the best precipitants for this work areagsium carbonate and sodium
carbonate with an aging period of 1 h at room tewipee and the calcination
temperature is 1200°C. For citrate gel synthelesappropriate amount of citric acid
is 1.5 times per mole of the total cations inNigO, ; and the calcination temperature

is 1100°C. The doping limit for LgSr,Ni,O,,; and LaNi, ,Cq0,,; is X and y< 0.1.



However, a single phase could not be obtained frb& St Ni, CQO,.;,
La;Ni, Mn O,,; and Lg ¢Sr, ;Ni, Mn O,;.
For La,SrMn,O.,; system, the suitable calcination temperature fothaee

synthesis methods is 1400°C. The best precipitemt€oprecipitation method are
potassium carbonate and sodium carbonate with arg queriod of 48 h at room

temperature. Doping with Ni or Co in J&rMn,O,,; shows L3, SrMnO, and
La(OH), in this composition. For L&0,0,,; synthesis, a perovskite phase of LagoO
and La(OH} occur instead of L&£0,0, ;.

For the second part results, Sr dopant incredmseglectrical conductivity of

La;Ni,O,,;. The electrical conductivity values at 600°C foraNi,O,,;,

La, 50 osNi,0-,; and La, ;Sr, ;Ni,O,,; synthesized by citrate gel method are 64, 69

-1 . L :
and 81 S.cm, respectively. The result of oxidation state byN&S technique shows

mixed valencies of +2 and +3 for Ni ions in L& Ni,O,, .. The higher oxidation

state of Niions in La.¢SK 1NioO;4s results in a higher electrical conductivity than

La, 50 0sNi,0-,; and LaNi, O, ;. Thermal expansion coefficient in a temperature

range of 50-800°C for Lii,O,,; is around 12.3-12.9 x Toc” and increases with Sr

content. The electrical conductivity at 600°C of&Mn,0O,,; from citrate gel method

is around 0.68 S.c_rln and its thermal expansion coefficient at 50-800%C

9.9-10.7 x 10°C".
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