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s § dpPlptc pidls Odz'yfacHss Y4 dzd ¥ o  pdia] nfisY ok A & dgislé
LaiAMN3*.,Mn**Os.

4, r dzv ¢ j € MOcisAOE@MNAY, - Ry H C L j d3j dz'Edzr |
Tm, Yb, LudY 99 j H]d tslsdztshgOeginRCuaiil yulg§tsdzp O h
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d i r ®H d® dzofsiy t5flstc Effgldc L Is Odzts o dpj] 2O G/ o L d3j dzd dzc
MY 5dzls O dzdgm(2 O dsdzpBOY I Y G | dsffigitstels d  H Oo dzj dz
dL d3j dzj dzgp@ cigitfioplf 'O s o L Oop@ hylf ties fn l[ B dzts &)
¢ 5 dzyp tetf s dzdz” 3d  d L 3§ Bzztzd pAfipdsh lps & JO i) lpte ds
Is d tROAMNO; (AT Ca La) . 1 t5€ Oy dard Y judedpOls s jj d3 i)y
Mistsisoyj lydglalz’ M jtdedyp § dzd ud ded® o dzj " figag tslssoyjHIN st
yo 4 dzd utj/tdzed jis pallfiig” d3 W OL tpjpd i3 Adf o RNNOSls Gfe O -
CtsdaypP uptf s dzdzr = WpPE s GAMN@:j(AT Ca La) Mtssligsely Is
piLSdd dudsi daj dzdw

5. [ pOL 59 Odzd j O dzd tstiiafts - Wiy | e telzs dats 2 AB®;O L T
BdXHY §Jptoems HEeGods 2] iy @LHEsX] dz! 3] dadiBOs o s 2
Is epyts B3O M) Ipp 5 M) s M(BiIRE@(FosNs)Os f pk = 0.5 Mmdm
(1-X)BiFeOs 7 XLiNbO; ffpts d fr ts yig[jlsd3 pifigais © O dzd v pd ¥ tktf s H 5B d
& B©BisNbO/ ) YOMIsd yde" i3 L O&H20O] ditfsuia3d tsd tf dgg
Ad &O FHasdlf sL Bydw n

6. 1tod dLtso Odzj dzlsdztsdz L @eFYMnOsdzel gMn®; € B M I J
ftcd cJjlsjtetso Odzj dals dzts d3 -x)YDMg)s I xCalbtOb ts 8 dz of iy ip j «
Ctedibdumsdj SxsUamgizs &OE dlse j tox'=n Otc Gipls ods
0.22, MmMtsslse jlsMmilse j dzgdlzs, HB CSlstster = tsBI Y
wydd & kojddude Orilsmwi zddj dif B@dzis ME,5is is'ts:
yojddyddddd ¢sdditsgqioc § e dPeimmE OL '
mMh jMlselzs Is His X tsdBb, tfdatsde O yd ds © O dzj dzls dzts d3
Gjlsjtoso Odajzs dgb dz2 2, ftsMmMdz Cbtots? ftesd:
fjtcj-tSH dL GJ $MOG sdzO dz! dats 2 WoLT g4t
ftotsmistcOdzMmis o j dzd@BR f totfte B @ kD dzls dzets 3 O Ry " j dz
GJIsj tso Qdzjedzlidzticd®@ dzmise jpds 2 cGctolztf § 52

[ shlspeasfnls ! yu§ tede 5 ydz' s Ols tp #s fn) lsptizs ) Is - dats ¢
f tydgj dedgpjydz! s Olstse 5B j Md Q didjs @ Pdiztppddesd izd dzd J
ftpp i3 dzde” = dBjlssHse Mddalsj L O op el glzfizls Bo 3y f
pj dzls ¢ oz ligs ¢ s OdzOdzd L © P B )l Isd (el ol @az!
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HOdzdz 5. pdetshfligedz jls OgOsotsls’ [fiE0 v pstf § d5 -
Msec dzOMts o Pidpdz BO PO g J dzdlf gl f B JdMMmdzj Hise Ol
ORO&sedyde.n Bi jSISOR

¢ tots B Oy dizts o=ty ydz! s OOBats Is .

I Mdzs o da yoz' IsOlIsT pls ©d)fif g gipdas B s HSC dzOH ™ 9o
tsBypH Odzd Xl slzOdglj ey dd 5 WdL dPds sipg c@m.ls s
1992) ,ydzfsjHpas Yy dig®® ¢ Is f w4 M S g A2y diad P34 dals O dz
fps B dzj o3  pdj u jtsfiy Sdiipd: ipts fipts j dzd v e (1'-932)s1ls §(ra
P ) lsds® s5ydz1999), 111, XII [ Nydz@s H dzts 5 fyd3 g3y st off s W 4 dzd J
B zO~ d MY dZBo, Orfe] () [AXGFIsdzs® Yz 2 00 0 ; G
2009), X InternationalMeeting on Ferroelectricity(Madrid, Spain 2001) III, VI
InternationalSeminaron Ferroelasticdhysics(Voronezh Russia 2000, 2009)|XX
Congressand General Assembly of the International Union of Crystallography
(Geneva Switzerland 2002), V, VI, IX, X1V ydgsy dzs a3 frydgglztf s
ClmwHBY Py s d Mo ts2 Mils o ODPGSE, PPRCH ODPQ 9,
[rlia4) ( 6. g4 s5yYd, 2002, 2P 093 ( tsdz® 6z0 ¢
spd Mls O dzdzts = d B3 Wi Y 6 Q pdetsciisidgty o ¢ IXX CoBferéhGon ,
Applied Crystallography (Katowice Krakow, Poland 2003), IV, V d VI
[ dydz@s H dzts 9y dalzs@  BitigEidid ¢ mpHdsens  ldsoj Juip @34 dzdzfn §s
Bdpls d dzOdetsls j o dzsdzsedd (6. s dVQldzsyyez@shySdzts 2 2
dzPy dfpO S Isd yd M PP dzyYEdal (| 5o pdg § ff CdsfdfitsL d Yy«
BOpjOdzr ) (6. 1 B jwyekes H 2B &%90F 2y d d  (pd § o dzj
12011) (-4 elp®dzC BOJ JYyelz@SH dz" o3 3 3 H pldisulf §
mddfysy d ¢4 j Me d dzyse OO d3)§ B sfrjdsto] dgdpdtghdg d3 0O |
f tyded dzqd § , i) optf B Hzg GRY WS §(J ¢ S d e E g d3j dzdatafls
IpsedzsL r ) e (Gl N[IEE.[ |2z dzts d3  d34 ¥ H pidpyE]
MdBfyBi d cAdL ds O B MMe ddayteen fis & § dedaricdik sz |
( ¢ dzO dzchj Bifdeats 6 5 M s pifivcdedde odf S IO ML 6. 20
2014, 2015, 2016 XVII, XVIIl, XIX, XX | fpsmmd 2 M ¢ pR dz§ dstfias j W d L
Micdzj lpf € tizy C-BMlls o I-3HI, J-XMkX, -XXPu(c. 1 ]jda
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G . w10 jiAssls & | 2008; G . [ ©fiEis® , 201 1) ,
1 Oyd sdzOdz! dgy 2zy kds peifiyisSpd M Is O dzdzts ©  dydzE H dftsj2y
C sdpj flzyd dpd fiplsO dzdzsW dL d € © KKE o Og j SVBIO 10()
I'fpsmMid 2 ME 5 d2dEdpd BZEGO d ¢ siYf s5Lpd @ dzts izdz' (.
g4 ClIsrpo20LB, 2016),1l1 | fips M d 2 i gu=ds 2 dz@@jtegidid ([ J Is
dmidzj H 50 Oded s k15 ts Mz 8y @ S dzOTidspdz0 B2 93P & Fom § B d
2013), The secondinternational workshop (MODERN NANOTECHNOLOGIES
2016 (WMN-2016)) Ekaterinburg 2016 ) ,psmihdhd ME sdpj M ndic
B4 Wae@s H dz' y§ O fyls dRPes d @y d ts degeds™ " dfzj dfdzOW L C sk
U O cpd dz, 2lixetné@tijonal Conferenceon ¢Physics and Mechanicsof New
MaterialsandTheir Applicatione PHENMA 2016) (ndonesia2016).

POB SISO o {ids dzp@ifipls@f Wdets 2 W doizOgiEndsle @A R 5 H
(C 0403320390, 1003001890, 080313504s% d)_yd cpOf) SwOdsls
[{1Pn "( 14.¢18.21.0740, 1 O, d deddgrefhls o G .
SpOL 59 Odayf"Prsd) Mde@ M S PRy drfls § §fls dzO W yry @rfilsie- §  dztksht
L OH Otz "OH Odzd 4 ) 3. 1246Y 20 1241/ 3E/2D14F &1 vyH A
C o dzsy dztsts & fd psiapGidz s odpjdasipsatdz | to & s f
dzO dzts GO MM Is OB pigrdddB3dH d fiplists § dzO 0 &) dizaizts YQirkdrf dg" el
3O JjO dzO dze tokk@ o OEA[tE pO A jCdsdzdzy CIsd o dztsG 5
¢ ¢ dzpdsO 6 dzd Is dzpg dz ~CogdSuy) M dd  d s jpf dz&o 1sj dz
lLRR WdLdCd O pauze dydzdspipdils j Is@" fds dzdz" pdO f)!
YOomisd ydzeRS.Jf SHHJ

[ dudzy 2 oC@@®H Ooalkt

It qEsyezedzls O Is T pls © o) i i if de'ozpOds el s Is 5 0 dzj ¢
sl jCltso dfiplp st dds] M Pez dz 7 H Odzdz 7,
pORO B Sls Odedz” o3 J ¢  dgilffpdsdz@H djopdede ssd Yy j dzd d
OB SlsT pssei §Bistse d fif dzpso OGP | izt 1 O dzdz
fpd e slstseo dzj ded d B | §s@ls odhpimibdpdy & Ofizd .
[} . whijodsic jp@h o Y s dplkW < dzpRe SfH dydzefyn $o 1 . b .
sOpEo 5. 1. mdBdud mMcdi phshHheOez pj teizs BOIs
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dL pg3jded™iP MY jp€ds d dpfp H@asdY o' § sdzdzj dz' ) C
dL f@ided v dBBOGded Isdz” »  pEdLSPEEDIH | Gt dzgsCiddses’ d3
Hd4 daf GdsmS ddp MYdjpLadg' 1 Oodzj dz 5 p ¢ pAx OJ lf ¢
fpd L dzOls § dz! dats i ls ‘pdztsiy O tc Eferktsun) ridgaptisy RBdEdEn s \O dzls
fpsvw J gipwfpd W dgge. A . d L O yJ dzqEs W J PEREREH QG daf v
1.1 2669, | yW,Opp . [ Pj,L dzed yd dz€ 5 [y.0¢d .u,. pedBhydh s
I r. Il M tizjyuggiztztz dsp 0ROl © J Ipj didgts BpdzB & H O

1ys dzd & Oyt . s jHagifipE) Py d d p Jpdac 3" ~ &z e izO -
pj Ssdyj dgh r | ¢ s pdd@jdRs B Bfdzd C s Odets 16 MlsOL
Isegpy 56 s Is j tiz@e® 0z tc Bzt 2 ~ d dgdpd epts d Is j -~ dz
LS fpd &34 dzls OR L o Bofpls pefiyy W o L o ud MPdwd  erjdiylg ode] ¢
| Odzsd g Hd Mis j d3dzOW ISeRdpdSdO, dLs skt dBY L
30 JjO dzts o ¢ PsogrtdcddjvdzaifsfcLe tstH M isto ®© ) d3 @S o
cPiezoceramic Materials and Deviceg , Series c¢Materials Science and
Technologies , New York: NOVA Science Publishers 2012, P. 1-50. 1 5
B3O pfjO dzO o3 pst @il O~ JycpQisw dz' -~ p§ tizapd P8 disff S0 OC
21 mMbkOols:w d 5psipzOk iz dz@- | (dgj R figmkiz jnHnts{a @ d
CAOLBopj sy Hisyj dede" | MtsMmisswpddzr ) dzs s
GO IO dizO pis Qg ff O § 207 wyJ B ded ¢ QR4 39 dedz’ § A3 |
fikcEbBtizscts OdOZdL O o jd shiyhe d( ZODRERHCUELIHE
smdetseo " ML HOdzdpyd OCGAsls o @z D 1®PIs JL H

tlcERE® d Bl PO HPEBiEIS O Mhists 6O dH | dzis ¢
d L O¢ dzs yJjmpd{855 MExdadjy,  pafisdd*d360dz0 d dgts o O dzd -
g d MesLdzdiS Oy PpRT 70dzB 3] dXsio O desc tc OV dd d
Py Bdzd C @03 1 BE
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1 wlttkChlkteO d fMots2MsoO s8CHMdHd & ¥jtt
(kdlsj cOktedsy 2 GBL SE)

RMMmdzj Hise Odaed W oLOdBsMe WL j 2 WdLr dug m
Ced MR dn MdMisj &3 M dna OBl &3 Mises |
dzj sB - SHJ A& 3. [ dzw OdzOdzd L O MistczC sz to
HdW OS¢ yd sdade § , sO¢ d dzj HdWtcOC ydtsdads |
zz y4d ?, L1 dzj SClstesdzse d dzj 2Istetsdzse ; G fz@ s @tz

(cft) jLBdOdn , Th] hHfdcaOizhicc& WY dz0ydt
Mo jlkO d Hi. Ajdvdd Idf d&jlssHBe W
Ctodfyls Odzdzd yj MS d 7 fetshstcOdnlse , Is te O dzf) &z

fsrdydsdede = d bkjfdse’ n §OOBHE BB Wik
nOtcOCIsjtedMmisd ¢ .

mstesh s dLo jMisdets, yYlsts MoeatsS iz dshmisd |
EftczesMmils! , Ijfdsj BCtshis:, 1 dzjChtotstf totso 51
Yyomlsdydes tstfisdyuyd Mm<dj Mo s2 Mise O, wog dzw b Is
ddzls j ctcOXOEBMONBY j ed Misd S O3 S tod Mis Odzdzd yj MS
oL OddtsmawL j2 BiHE Obtdidr d@3 Mistetsy dzd 4 d
nOtOCIsjtedMmisd S Odizd) d WdLdud S did Mme
nOtcOCIsjtedMmisd S Od3d ) W dzW j Isfyw fndzts ) dzts 2
dMmihdzse Odzd?2 MlstczCIlskzte CtedMmMlsOdzdzse o tsBh j
sfftcj HJ dzj dgd W MistczC Iskztcdz A f OtcOd3j Istcts o (
BOSC tosMS st dyj MS sd3 ( 3OMh IsOB Hots2 dzd S Bo
CtedMisOdzdzd yj MSdr BdzsCtsea) d i3d S detstC & g ¢
s O¢ MY tOe J H dzdp ddz'Sjls:d34 ¢s & waf fipls O dzdzd ud M d 4
W dzw e Isfpw WS IsfstictsvdH $10 o st jHJdzjdedd W
sjd, d o Lkt 3j eotjdkw, ¢ Bbd "tz et
1Isd dej Mso j ol fsdgils oWOO ¢ % ¢s dziscdfs  Isfistim WCHSE ©2 o
HdW teOC ydd. t jdgscjdesomSdj dekyd ko j dzg
Mtse jteh jdzMiso © CtedMmMlsOdzdzso, d ) dr f sdsh
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dzj Mtseo jteh jdeMlsea © d Jjhj IbtkHdedd da dL d3J to
sOL OdzO ! 9 j ! RO BkZzOG s ted W Is dzts 2 H dzw ¢
oL BBsy desfils! EMlsOdzseo dlils! dHJ Odz! dgze fMlstclz !
dzj Mtse § oh jdzdzr = CtdMmls Odzdzts o dzs tsdz0 MlsOd
s j cHiSG 5 Is j dzO, 9" 9tSHT C Slsitisteasy Xz" o 9 igoO
smdetse ™ 9 Ols' Mw dzgO MbickzSIskzteOr, dzgj f dzdztsml
sO0Cddz BB tOL 503, f tctsB dzj d3f HsMisse j cdzlsGE 5
f OtcOd3j steso CtodMmMisOdzdzseo HdzW EMmls Odzatsoe dzj dzd
WL dud MEd i3 CHPLts A fpldee @czfs,, W o dzv ¥ Isfw HEsMIs

]l dz2Ofmlsswh j | otcjdW o twOLKOBBSISE OR datse
shdetseo j tECMdHdzr =7 MdMlsj &z YydlsS¢ s dzOBdz¢ HOJ
dmMmdzj Hsea Odzd 2, MlsOBddzdL Jtetseo Odzedz’ = Hdad sMmts
d dz' dzts dzj SH dzgstotsH dz" A BOIsj tcd Odzts o . H Y C
WdLdud MSdy Mots2Mlsea ® t©OL dzd ydzr = o4 hjmls
Mjcedzgj Istst dzj Slsted ygj Mise s, BOGcdzi sdLd3 d Hts.
sfdmModzer 5 tjLiEzdz IsOlsOdz d Mmendaf 1 IeOdzd 2 d .
Bsdets € ted Mls O dzdzts o . [ Mdzts o dzOW BOMMO dMmMmdzj
ftocso sH dIsmw dzO dzj BH detstetsH dz" A d dzj o O¢
ftcdeslstso dzw 8 Isfw ftcd Mdzzy0oO2 dz" = Zmdzse dw
B jJCIsse WwWodzwe IsiBO;fjtstfigOb tizj Mgy Fj Blsm sH
ctewLde) , Cslstster j dMmMmdzj Hiso Odz" o [7].
sBtOL Yyseo WstedzOdz' des tsn OtcOCIsjtedL 5o Odes
FyjlO wtyjodHdtsets Mtsmikzh jMmlseose Oded W tcOL
Cedzgj ydz = WL .M llsdgidh Oo lstster [ 7] ftcd o tsH
Hd1 dzj Slsted yj MS dn, 1 dzj Clstedyd MSdme d dBBOG
sSBtOL Yytso . v O0C B2 f SHABH o tloW H -dziB 5 ) L O
EmlsOdzso dzj dzgdWw W lkdzH Odzd dzls Odz! dz" = Mmdztswed 1t
fticdetslssodzj dgdw MlsOBddzdL qtetso Odgdzr = 5 Mo
ftod f3j daj dzd 2 .
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1 sdzj § Ml Mdzj dedz' § (d bzt BEdi!) d
mMots2Mmlse MkzOBkftsteWwWHBYJ dzdzr » BEMdHA ~ f
LWWiClstse dzOdzts S tets(a) s Ot Ry dafshfiscfj tots o O dzd W ,
MstekClstedyr = § OcO®j Istetss  d % dL gy & RS Gr
CjljtesfmistezClkts, Mo jteRtjhjlsssS d k. H.

I &Omlsswh jj otejdw L dOudljd dsj od
Bsdz h 82 ctkf (' Wikdl ydakdo dmndsd | IS it di
(W jtctesdSso), Cobtt'j GBEOHOSIk tOL ddy
Fftczecdr d BOcddlsd ~ Mots2Mmise. dtoj H
pjhjMsoO f CodshMnOod ds2 (ddd ¢dcodss
f5COLT 90jls Odz®&JLdzd 5t s 8 jodzdzl (7 29 § tc d dBd de
hJiesCts dLEyos sfw MshisOsr UaMnOdcH 1 5 Is © O firk a
ftcedojHjdz dLoajiMmlsder §j ¢ dzOMlstswh j sz o o d3d

sOBddiBo jteh’ j tcadindsioAS®:'

v jJHT | fo s Bdsdz
La; xA3MnOs A1 Ln, Y, Bi, Sc, ...
La; xA*MnOs A%*| Ca, Sr, Ba, Pb, Cd
La; A MnOs A7 K, Ag, Na
LaMn;«BxOs Bi1 Cr, Co, Ni,...
LaixAMn1,B,Os AT Ln,Y, Bi, Sc, Ca, Sr, Ba, Pb, Cd, K, Ag, Na;
Bi Fe, Co, Ni, Cr, Cu, Ga

Idur LOKIJECsse dMidj Hse Odzd2 tOL &St
fskdCtdmsOdddyuj MSd) &OjtedOd (fstshg
o jtentejhjlsSd. | jHdddydsy 7 Mmdzyow s df
OBl (MifdjHEE sy dzOdasS ted fyls Odzdzd wj MS d J
©6j Odz dg 7 MlskClbkteds &7 Mehmsswdd?2 o Bk
sslke jlsMisobks h g HEfhisse jody & d ffjdzj H
Memlsswdd?2. 16ilsdz, COC fwOsdds, of
MlstekClbtodr 7 §Ow©Odk)seses d  dzOB dz MO ds'
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dzj HsMISOIssyYdzs HdzW dzZOH J >y dzsets o' W o dzj dgd W
Mo s2 Mise .

s yYydIlsOjsfmw HEMIsOlssYydets tsyd © dH dz' d3, Yyls
Hdt dzj Slsted yj MSdr, 1 dzj SlstedyimMSédr d dOc dz
1 dzj SlstetsdzdzOVY ff sH Mt ] didDc g ts HzC | Z th.s s W o
sftejHjdzjdades MmowLreoaOjlsimMw ) d3Oc dzd s dzr d3d
SteBdIlsOdz! dz 3 d3OGdzdIsdz" dzd dBwsd3j dzZlsOBd, Ists
f jtcolzs sy toj H! M Mt J dzdzsmisw oz L OtewW H-
Mo sWMilpd Misj &5 tsftejHjdzveElsw shtse j dedesflsw d
HN totsC, ftdzvictsdatse ) .

L tcOo dzj dzd | HOdzdz" i3d Mo t2Mlse OdRd B U
sCted MisdesMisw i tOLdzdydz" = WOLtSar 7 fjto] nC
ftesdmMratHYwIls ftod Mstslsd JEMmilseetdzsH jdhmis®dd IS d:
HOo dzj dzdv, 1 dzj SbteduyjmMédas ddzd BOG dzdIsdz
dgd ¥ s &3 Mists fted L d3j dzgj dedv ~ S tsdayj delsteOy
dqdzd ftd dLd3jdzjddvr Mbjrdsdstedd Msmis
dL o) dzj ddfyjrdzls@E®yd2 o 0OCOdeMd2) . I4€ W @udzeho " «
tcsHO 9 CMdHdr = W JjtktesdEOr MaweL ' g O lsfyw
fsteWHGCO [18]. [Br ydzts Is0OCdJ f OtcOd3j Istc
BOG dzd Is dz" ~ , Mjcedzj stst dzj SIstedyj MAESE, dzg & &
M ddetser j, ttBdlsOdz dzr j, dzdets COC ftsdzvtsc
d sfidmr o008 lsmw Mtslse jIsMise j dzdz" d3 B OL 53
WOLBo" R fjtojratsHise [ OdzH Oz.

J MistczClsktedzgsdy tslsdetsh jdzgdd WOLSer § H4J
ftoswdsdgwe 8 t0OL dzdyde" » dL d&3j dzgj dgdwra HJj W tsStcds
B3 Y Olssdgdzr = Mo weL j 2, 9 Odzj dzlsdzr = kcdzsea O3,
Ldzj B3 delsOtedz =~ W ujd <, dL 3 dagj ded W &3  daj s
tcOL i3] etso tsB dZOMIsj 2 C 56 j toj dzls dztisdetiz Ctds@fitp) j W C

] el L zdz sOIsj tcOL dzd ydz" =« o dgj hdzdr o 5]
MeMlsOa © o E(MdHd 7 WjttsdSOr d&tcelkzls dL
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HOdZ dzgj 65 S tod Mls Odzdzs 2 d dBfinghi) )€ S O" B tcW Wi £ 1
M J ydodz: detsj o dzed i3Oded j EkH ydzdzMSfgMn*t[Ztcw H ¢

vd By bbduimMsed) BISsMEsfiduimcd) o&sH]
W jttesdS o, o Gshdss ds g, BOL dtokzy Isfyw
CORJd ssded Ocdztso. 1 ted {lstsd ¢ d&zOo dzsj o da
sBd3j dzgdzse s oL O dZgsH j 2 Misea dw.

1.1 Ajeesig®sbies? §jtss M dlsC

1 Oyd dzOw fn XXi tojjHeda@z EH j dzvw j Isfw B ts dz
dgimimdzj Hse Olsj dzj 2 sCIsOf H igdzig e g & dzty MistezC Iskz
sBdzOtelzy jdzd j &3 MJj cdzd stst dzj CIsted yd MBagils), Mo
CtedMmMlsOdzdzd L 28 h d dgmw mts MstczC sk MHE dis d
Micjdzlstst dzj SIstcd € 59O fn tcsH Mise j dzdz’ d3d mis
dzd MEC Bz €drn Mslsj dz deseor 7 MsjHddz] dzd 2 dzO
ABO;, AA'BO;, ABB'O; ] Bdzse sydfdzj dzdzr = Ise jtH' B (&
sdzj HizjIs tlsdiziIsdlsClstedigfsmSMmfjic j dasts?2 fddgo O M
HsMistse j tcdztsis d B dzd sB dzOtclz ) j dz dzd h ¢
Mtsd Hddzj dzd 2 . J oW H j Hickze dn fjtetso fi
Mjedgj Isst dzj SIsted yd MS d 4 WOoLtser § f jtoj - tSH
dLizygd ddj &3 Mmj 6dzj Is§dafP < lsotc d fij € of { < Vil © -
dmmdzj Hse OdzedwY dr ! jLtst dzj CSlstedyd MSdnr, §
d ®BOcdzj Istst dzj CSlstcedyj MSdr MmMoets2Mmise. 1 mdzj
YBa,CwOs.y (YBCO) , sBXZOHOs N jes f jtesoamMCdlsse 56
MBLHOdL g dz¥ Mslsded detseo " = twtsHMIse j dzdz’ =
Hy Mwisddzj Isdw sB sfMisted dzts - o dzd &30 dzd J ¢
sB dzOH O h d n Mo 52 MiIse Od3q CodzsmMmOdz! dats 2
wogdwe hdamw @zdz sdW jtetesd ¢ Od3d .

gff j Clstec € dftinCosGoltsH telzfinytg NS leftEte fdzj 56 teOdzd Y
MstczClsztcOBBd Isdf O f jtesoamMEdlsO. s dddz Bls
fJtotsn dzstc O, mMzsd misr j MistczC sz wo's dzW D ic O dYE=
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B o s daL d Hts. AdLdyd me€dyd Mots2Mlso O I1SOCC
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27, ¢30, ¢37.fte¢sDGH] @O dLEZYJdzd] dL 3]
MtczCIskzter d WdLduyuimeédr MmMot2Mmlse -Ij cldg fis
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l Jioso MGz sdW | wglsgedyuj MSd ckzffr B
o dzj M dzd d3d 9otLHJ2MIse dw d3d 1 dzj Clstedyj MSdn
By ~Odzd Ud MEdr dzOf oWy jdzd?2 HsdmmatsHWIs dL
Hdgf tsdzy 2 ddzd dBOGdzdIlsdzr = BEBRJ delstse ddzd HJ
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(Witctost dof S s C®BABROG dzj sd ¢ OB, W tctetst dzO
wodwelsfipw edfmisjtejLdmde &3 f BMisOlstsydas?

d dzd HiWstedsOydJ 2 fted dzlzdzjor A f sdzv n .

fJtej € dzs yj ded 2 Mcftcso )Y H OB Ismw dL o3 dzj
Udzy Suging d -, BOG ded Is dz" n d Sflsdud Mmsdn

[Edzt IsdW jtetesdSC O [ 78] Htoddawilsts dzOL '™ 9 Ols
Mots2Mlso © twOLd 7 WijtctesdStse. 1 dzOfmlstswh j
fJ ¢ ddj jJstiste s BOG dzj Isq € d .

rckedj ctkzgdfdr sB i Cts@lodzd fezy B3P dz' Is tc O
Mots2flso Okd §jtoj dsMO L OWHBe ( &zOf tod d3j
d ts dzdz" | ftesotsHded C ) . s O¢ fsCOL" 908 ls

W icesdCOn o LOsdmddshisd sl Msmls0s O d
COL dzdyde' | o OBGEOdsE BeBdnEs &sckls fLsve
U5 C ZOMdets SBEASECO® [ded sd¥ jtetesd S O
tcOL dzd ydz' n ¢ fmdHd A fd Mls j d3. dtojHd dzd
fjJtesoamMCdlsO, h i d dzad dzd , GJEMOW jted Is O, i d

MlstekClsktcr , flsie®@S Isthetcd dsd{dpd®d] £ MO, BBttOY(
ol WicOdser & BesdL, §MjoHsdd djddlsT .
I s OB dzd Y j 1.2 ftedojHjds o sHdz j

Mjcdaj st dzj CEAFEY NS HEQACRMIATN) W OL 0" & ]t
dzO0detsdzy § dLEzyjdzdz = HBzE&BOsHW J ptetsd §Q)d sdps
CjCMOCtdDdlsdif O Mistekz S s bk tc O dzq .
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vOBd&zd O] I3 3 teOlskzter MJ ¢ deffBSAFE)dzic Isdp@cedydfrid dd"
AFM) W OLBo' N fjttjnitHEBe o ABRd IsqWjts

t s ) BB Trg, K Tare, K Tem, K Tarm, K
BiFeOs () 1103 , , 643
(1123 (648)
BiMNnO; (p) i 3 109 i
(~800) (~100)
BiCrOs (p) i 410 123 i
BiCoO:; (p) 363 i i 113
BiNiOs (p) 343 i i 233
E(u -;I (();z(cjp)dz,! 250 T 4.2 I
" - TNI =41
TbMnG; (p) 28 | | Tv' =28
DyMnOs (p) <28 T T I
DyFeQ; (p) ~35 i i =35
TN"=~645
YCrOs (p) ~475 T i ~ 140
YMnOs3 (p) ~28 T T ~28
YMnO3 (H) ~950 T i ~77
YbMnO; (H) ~950 T i ~77
INMnO;3 (H) ~500 i i ~50
HoMnG; (H) ~900 | | ~70

1.2 uwhttkSCliwO d Mo 2 ARO®I La¥B)drr & 6

s dzOMistswh j sk HeOteEsds | dizd d Liftsy j dzs B s dz M t5,
fisteCsteO®Rd kdfO §jtesoamMCdlso, dd &j dzd |
flstezClskzte d Htc. wijHd dzj MS sdzr ¢ ABO: dgdslisyj dz
o dzgjMSCtsd $da HiMWICOR tBd&OEEY | d' i

2=
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BOd bedz" J

WjttiesdS O®d, dO
BOls j ted Odz' , BiFe®,dzaMnGsifWMnO; [86i 155]. BiFeO; d YMNnOs;
sls dzts v Is pw

Bdzs ¢ d
BOGdzj Isstej L dMisdoe dzsflsd .

RLO jMlsdzr | €
dr Md BRI Isted W
[sd3j sd d3, OqlrBO; filfEls Odzdzd L 2z Is W
fistez ¢ IsYds)?,

v OB dzd @ d 333 Isted

BOL J

d MJcdz) Issdz30G6 dzd Isdz" § )
CBlstster m

Mos2MmMlse O.
MtsL HOB Isw

¢ CaxzOMmMmdud i SldMBO; dsp dizv I dsifnj tc totisf
tsB dzOH OB N

5o j GHT 7

(s O¢

ftd

tcOMmilseo stetso

ZOMls W h | B3z ABOsfjAds Lata( Bikfo & 2
¢ ts BzO Is dzts 2

sj B j wOIsk

COo¢

CtodflsOdddyj MSdE WoL

Ho s2 dz" » ABOsMdH B9
ABOs BiBOs3 LaBOs YBO3
B

Al R3c, Pm3m R3c Pnma
Sc C2lc Pnma T
Ti Cc? T Pbnm
Vv Pnma? R3c Pbnm
Cr C2lc Pbnm Pnma
Mn C2/c Pnma R3¢ P6scm, P6;mmc
Fe R3c Pm3m, Pbnm Pnma
Co P4mm Pm3m Pbnm
Ni P1 Pm3m, R3¢ i
Ga Pcca Pm3m Pbnm i
Rh Pnma Pbma T T
In Pna2; Pnma Pbnm
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MmOteOC Is | tc dufrplsf2Cdes & fnd HBEBD:. ¢ 2O dzdzd Is j s Os z t6
HOdzdlf thtsj H d dzBiB&} (Bds Al, Sc, Cr, Mn, Fe, Co, Ni, Ga, Rh, Irf)
fJjtetsoMC dsed Odgdp tcz € Is A taes@deL F a B Hflste dS s d3dz0 Is dzts
Is j &3t j tc @lg BOtdzid L HesslsdpMs 4 H to V)L IRBC O(BIAIO;, BiFe(s),

Bis dzts § dzdyd@dz@c (BiScQ, BiCrOs;, BiMnOs), Is to d § dzd WiKoa@®
(BiNiO3), Is j Is tc O G s tiz0O dPA@URO(BIC00;), stels stoc s dzB o Q ) PRg€ad |
(BiGaGs), Pnmad dzBbnm (BiRhOs) d Pna2; (BilnO3) (s OB dzf4) P Is dizj Is d o3
Ylsts Ho&z'shisOro@Go M f tosMistcOdzMmlise j dgdz" | ctolzf {f
tOL d" i3 OolsttOBRd, Glsdaduyos“BE®:sY Pk dgsge
Ckedyuj MPOIMAY Oateds st ts 3B JRegam S P s YREPj Is B '
M 90tedOydj?2 Mokl zichdes a D dtntd dissthistdo dzj o

10 tedmMkzdzC ] 1.6 fsCOLOd L Osdmddisimisd
BiBO;d Isj &3 j tOlskzte 1 J j dz¥B (G5 IMn, fRge, Bl d sdetse s

( f)dzd H dzw fn Bijn@sd @iScy 2BiGaG;, BIAIO; tsB i j d3"
fJtesomME dIstse r As ddfstisHsidada] jIAd3j diz! h O8 Isfqw ) Iz
WOCItteO, Ist Btk MB) ) GoNiziindte® OC 52 ¢ stetej dzv
(tedmizdasly) . 1 .vdj dzd yj dedz' § BJ jB §jtesemid
BiCrOs, BIMNO3; d BiFEQ; d3ts ) dzts tsB I W fdad Is!  dz@udzdf¥uschejdsi® g
~nOOCIsjtedzts?2 HdzWw MjcedgjIstst dzd Slstcd yd MSdr W

) Mtsj Hddzj dzd ‘BIAIO;, RiSe®,d3BilnOs, sB dzOtclzy d o
Odzsd W J ctesdzsOGc dzedIsdz’ § MMmistswdzdw M s Kd3f J t
vstsdzr CSBMNG; Isj &3 j cOlskztcO tcg sted j dgdf @iz s dzdzts 6
Wi tc@edzd sdzsy Msmistswdad J ¢ K bs @ oz Is) Ozl dzS )

d#JGdzjIsst dzj SIstedyd ME OW MY tsdzls O dzdBAIO; ff s d
(T. = 820K) , BiFeO; (T = 1098K)  dBiC®O; (T, > 600K) fy o j dzd yc
M sdzls Odzdzts? fsdzwtcdL Oydd fted 0@ sd3dDE dgelt
Metslse j sMmise j dzdzts .
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s OB d&ZzdOlskiz8 skztods |

sj Bf j cOlskts

r BIROP[B6kL] 2o i ISft€df € ts dsct

BiBO;

4 d @i s

1] Ot OBy
U dzj d3j dals
Yudd s (
Bl j di)

{ Bl J
fJjteseo mC
fsHi wg)

U tsdzj t6(
YOG dts

BIAIO;

R3c

a=>5.375
c=13.393
V=2335.15

55.86

0.950

Pm3m

a=3.724

51.65

0.950

BiScG;s

C2/c

a=9890
b=5.822
c=10.046
b= 108
V=549.2D

68.65

0.857

BinOg

C2/c

a=9.468

b=5.482

c=9.587
b= 10857A
V=471.68

58.96

0.912

BiMnO3

C2/c

a=9.542
b=5.613
c=9.863
b=110.66A
V =494.5

61.78

0.929

BiFe(G;

R3c

a=>5.574
c=13.858
V=372.87

62.14

0.943

BiCoOs

P4mm

a=3.729
c=4.724
V=65.70

65.70

0.915

BiNiO3

a=5.385
b=5.650
c=7.708
U=91.254
h=89.81A
2=91.54A
V =234.29

58.57

0.919

3€



l s H sz j dzd j 4

POBOMI | g g |
BiBO, | ud sy ls|, 4 By Tpwome| USEES
1{4_49 (UTSHjWTfJ WOt Ildts
5B j df) '
a=5.416
b=5.13%
BiGaO, Pcca c=99% 69.07 0.910
V=276.29
Pm3m a=5.810 65.36 0.910
a=5.80
b=7.772
Pnma c=5351 60.40 0.890
) V=241.62
BIRNOs a=5354
b=5.813
Pbma c=7776 60.50 0.890
V=242.01
a=5.955
) b=5.602
BilnO3 Pna2; c= 8386 69.94 0.836
V=279.74
v OB dZ5y @ O&S Is j to diirplstREFOH 861 129]
4§ sdzls O
_ [ Oc dzd Is
BiBOs f sdzv ted L Uu, K Un, Te, K
5 fhmeo ts2 M
O Cftm?
BiAIO; 10 820 | |
BiScGO; T 870 T T
BiCrO; T T AFM 109 (
BiMnO3 T | FM 991 102
BiFeG; 100 1098 AFM 643
BiCoO; 120 >600 AFM 470
BiNiO3 T T AFM 300
BiGaG; T 300 AFM 140
BilnO3 T >870 T T
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- 700

66
| [ ) [ | ]
65 -4 600
64'_ - 500
“g 63- ¢
L + 400
962 - n u Z
> =
61 - ® 300
60
-4 200
59
] [
58 - ® o 4 100
1 1 1 1 1
Cr Mn Fe Co Ni
B

 dMedzB s sk dzv ydw Bl j e f jBBOadM C d
5j Bf j cOkte BOcddlsdy 7 % OLGoT"

s dOmlsswh jd&iz otej d3j dzd dL kzyd dzts dzj MG t
Ise j toH "nds o totOs o &2ZzO0 Ghdtso j C dzO n MBjiReP:.M ¢ @ 6 t
COyiMmlseaj olstster n C B tsdzj dzlstso YB, fff saOs,L 5O
sO¢ d Htkzedj Mt HE%dy d2dw o dyy k& if Mdiadsds sty lstasiz ¢
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62-
61 -
60
59
-~ 58 1

3
VBiBO‘ A

57
56
55 -
54

53

BiMnO

| BiFeC,
] BICrO,

a
1 BiCoO,

l/ BiNIiO,

67
66-
65
64
63-
62
" 61-
60
59
58
57
56-
55

3
VBiBO ! A

1 ' 1 ' 1 ' 1 ' 1 ' 1 ' 1 ' 1 !
0.910 0.915 0.920 0.925 0.930 0.935 0.940 0.945
tolerance-factor, t

] BilnO,

\ BiScO,
] :
\BlGaO3

BIAIO,
m

082 084 086 088 090 092 094 0.96

tolerance-factor, t

 dMkzdetE§ Ob dHdBsMmisd B j Bse § BiROst i
s s dzj 4 O&Ms s@ Y (s Bl OraCs, di, M, Fe (di

Ldzj d34 dgs wpzv (s fipls 0,656 63 Al

MOLOSIjedMisdSd HokiBGy I ®OBdHEg 1. 6

Mdeg sted ™,

fOLOd) Ister 1 dzj d3j dzls Otedz’ & wyj j ¢

d Stdij @Ok’ REROGEOG s s Bdz0ls dets 2 BLAIKY j ©Ols

3¢



OB d&zdj@lkk6lsbtcdy | - EGBRMEAISLIBIMHS 4 Ed ¢ dc
sj Bf j cOlskts

] Otc Oy -

| ) it . 4B 4 BT s e
L f4Jtwsomc|

wydd s o ( : | W OC dts
e fsHi wg)

Bl j dj

LaBO; ud Bd3j Is

a=5.365
LaAlO; R3c c=13.108 54.44 0.956
V =326.64

a= 5765
LaScQ Pnma 0z 0 65.61 0.865

V =262.43

] a=5.562
LaVOs; R3c c=13.747 61.38 0.910
V = 368.28

a=5516
LaCro; Pbnm 22;’_‘%) 58.63 0.922

V =234.53

a=5.655
b=7.717
LaMnO; Pnma c=5536 60.40 0.909

V=241.61

Pm3m a=3.925 60.47 0.909
a=5.554
LaFeQ b=5.565

Pbnm 853 60.68 0.909

V=242.73

LaCoQ Pm3m a=3.820 55.74 0.956

LaNiO3 PmM3m a=3.851 57.11 0.949

a=5523
b=5492
LaGaQ Pbnm c= 7773 58.93 0.920

V=23573

a= 5937
LalnOs Pnma 2: 3’518 6968 0.843

V=278.71

40



v fyls Odzts © dzj dzts, Laln@ls(@nmd, LaseQH(Bnma, LaVvO; (R3c),
LaMnO; (Pnmg, LaGaQ (Pbnm), LaFeQ (Pbnm), LaCrG; (Pbnm), LaNiOs
(Pm3m), LaCoQ; (Pm3m), LaAlOs (R3c) M ko j dzd U j d2@F &g sls®dzjsts
HES 0. 96 sBi j d3 fJtbps Mmifdushidnjr Hhts 0 Pls y dzv gt
(edmMizdztsc 1. 8) . ] L OodMmMd ii3sMmisd I=mMnOsadd H ©
LaFeQ f tcd C tdR3dzOIsdzes? Isj i3 J cOlkztey =~ OOCIs] t

W OL ORBofad (dbnm) , dzdBts B Si{RBtGcd yj MSs2 W OL

1 LaInO3
01 m
68 - \
66—: . LaScC%
3 64 =
“% ] LaVvVO
2 62 - 3
>0
60 LaMnO, I\LaGaO3
58 - LaFeOS = LaNiO
| LaCEI s
56 -
] \! LaCoO3
54 - LaAlO, u

1 4 1 4 1 4 1 4 1 4 1 4 1 '
0.84 0.86 0.88 0.90 0.92 0.94 0.96
tolerance-factor, t

tdMdzE§ Od d 8 BsMmisd B j d3tse f jaBAss <
ssdzj $ O@EsEso

LaMnOs o  dedL S d 7 s j &3 j tc OHY iz to Offts 15 W (o~
Odzls ¥ j tetetsBOG dzd s dz' j o 52 f)ls o LAMNOH 6 dif dlsats 4 1
dzj ©BdOLEY jds o N st sd! ddlsisdzo dsjd s d
Bzd s j esdSOd. 1 difsi f lsjd, &sesy
LaMnOsf tsW o dzw v s dzj bsdr S Mos2fllse ®, =& Ot
§d Mots2Mso O CtdsMmMOd dis? EOcdy ststejL dilsc
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Il LOeadMmMddsmisd s € sy dsifizs dzpddpld QavnG ts @ g
I ABOs ( GW] SH dztse Odzj dzls dz' | , Holzrn o Odzj dzlsdz” § O
WOLBer A Hd OG LX) BBO D ' #s JdzOs Is(hvy B dZOMiIsd,
B4 IsOdzdzd yd MS dd3 ddzd Hdt dzf Slstedud MEdd3 W
f OlcOBOC dzj Is JAcdk@), Is VL jdec tddglzd Odzlsd W | tote ts B3O G dz

Clsd tftse jtegeteiyls§, MHswL ™ o O sfpw ) Mkh j
sdf O fjteseomC dlsdd dzf gifezB sa dz" ~C slstste’ j L Oc
CdMmMzstesHdz 7 BCIsO1 HIcOR f) dzj tc Od diisyBedzdz
1 J tOo dztsy jORditEmidfio Wi j 2 B W fiyelg) dzdz) teolisis joll M (s
WOL"LaBO; ff tod ¢ tsd3dzOIs dzts 2 Isj &3 j cOlskztcj
fsmdzj Hso Ols j dz' detsflsd W OLtsear 7 dL d3j dgj dad 2 ¢
fted fosddyijddd Isj BfjtcOkzte ¢ ¢ sd@dzOls dzts?
f steWHC O, 9 BGimdzso degsd3 Mo WL Odzdzr = M Mtse dz
sCIlsO1 HicsO .

MmOtOCIsjtedMmisd ¢ d HYBER dzr [~ tdsiSHIjddrjtdats YAIQRISE 5 o
YINOsmd d3d3zj stcdw W OL fted ¢ istsicdOustolsd?sRisgadfifA] Gone
Pbnm g lstcz¥Ma@stcdIs ) J Isls! Brdzd Bt G J C ApOd EHalg® dz'
stlsstetsd3s d yj ME s2Pbrifmp tc 58 O Jdnle(sstids d ls Isd {f
HJWJjClstse, GfftejHjdv B » EMmdzscedwdd f tcdct
AOL OP6xcm W o dzv jlsfmw i s dzv to dats 2 Mmd 6 dad
Odzlsd W j totots 306 dzd s dets 2 . Y BOls(BbnrufdgiE#gdmg] M€ s dzO W
mMicdzj Istst d&zOMIsdui MSddzd Moats2 Mmlse OB, Is ts
f OtcOdR3j stesdyz fstewHC O wodzv j Ispw MY dzls ©OdzdzOv
14 $§MOGEBdzOdz! dzOW YW OL O YME@)Yze Ofdzelds O ¢ ts[dsds
sj B3 J wOkzte] ddjdlsABOsY ijd? SYdic dLerEGnpdiadgs®: d 2
sBl Jdi3 fjtesomMEdltsott?2 ftsHwyj22ed ttolststsd3e
o CJ MO BdzOdzr dimts C @y Jj de'd s dfew Is! & C d fdzts t
&ZOrtsHWIsqw o CdMizstetsHisoats?2 By dqwORRJH ] f
fJjtef jdzH €S E2dzy € gOcts dz@pd dets?2 W OL 7 . ) i Jtot
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dsdz BOcOdzy® &OSBHWISTY odzlsted € df)dzt
o Jj toh d dzO d3d .

0 dzOdzd L dzdlsj teOlskztodz & H Odzdz RYCHPSYAMAD;' 9 O
d YFeO, ftod CStoddzOlsdzts? Isj ok j cOlsbkicj W o dzw:
o gzd Ud dz2O g MY sdzs Odzdzs 2 f s dzv B, L ipmytEflsfo 215 iy [Sa

U j B3 j te Ols 2 ¥TiO; 130,805 i 200, YCrOs i 300, YMnOsi 914,
YFeGs T 973K.

] MemMisYBOOASB dzO iz ) J§ dz BOG dzd ISYAHO4 1T Mo
Wi oot BOCTRERATK, YWO:1 % j tote s 8O ¢ Tgf RIB K: YCrO; i
Odzls W j totc ST® t4a4; BEMNO:i O dzls d ¥ j to to 5T © €0dkj YEeDS
i Odzlsd ¥ j totocts dfR ¢ xlzj6B5d K. g5 HJYWpOzYf tstsW o dzW
W totots 5O C dzd Is dz YInOsf) © tizB i s § @ 1o s FOC dzd Is dz' j .

Cd B3 sted™, §OtOR) ster {1 dzgrd3j dzly BisezmL d
fsHi wWyjjSWORBizEGEOA&i OtO®j ste  fj ¢ dzj Istst d
Mots2Mmlseo YVBRxMiEGaga jd@ o IsOBdzdyj 1. 7.

[BtcOh Oj Is dz© M B W o dzd MIndagf | € tsfigtSac
CtodMsOdzdzd L 2 j Isfyw  dzd B 5 PBscm alzd & fisO cats dz = tizts f
Stelstetsde d yj Pan=2( W@y o L Osdid issfisd
ftedcslstso dzj dad v .

1 OodMmdiismisd Bl j d@ise f YEOSD MIS JEfsptt Als L it
sls Ml O B(EMG, Msfef Od L Os dd isfylsd B |
fsHi wYHEO} Bl bodCEOUde ftodojHjd dO tod
Mo jlslso j dzdats.
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63- - 700
4 . . _
62 -4 600
61 4 500
% 90 ~{ 400
s . —
g 59- Z
<> _ 43007
58- T
] n - 200
57- ) y
56 = o .
] 40
55 T T T T T T T T T
Ti \V Cr Mn Fe

{ (M dzEC L OdEsMowL ! w©Bi j Bso § YBOfo MC dIs
5j B jtcOlskte RBOcddlsdy = WOLBo" &

_ YMnO,
58 - YTIO,

——

YCrO,
_ -
E6 YFeQ, ../

55 YVO

57 1

3

54 -

3
VYBOS' A

53 4 [ ]
YInO3
52 4
] YAIO3
51 - B—n
1 YCoO3

50 L T T T T 1

' 1 1 1 '
0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.92
tolerance-factor, t

I dMizdtsiy) Qo difipd di3smisd BE O tgEd » § FEOEDIY Y Jj J
ssdzj #$O@&EsEEo
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v OB d&ZzdO@lskizYIskztcds |

T Otk 0§ IsYBRJMIEIE 5]

dy tp sQEdsdECs dzfs 2

YBOs3

g q 334 s

] OOk Ists

1 dzj o34 dzls Otc dz'

da B3 j

{Bl &
fittsemsd
fsHi Wl

U tsdzj & @dzfig s

t  tsdzls O dzg
fsdzv ted L ON
T= 2Q) Cllm>

Uy, K

[ O¢ dzd Is dz’
e 52 TABM, O
FM); un, Te, K

YAIO;

Pnma

a=5.330
b=7.375
c=5.180
V =203.62

50.91

0.908

AFM:; 1

YTiO3

Pbnm

a=5.689

b=5.335

c=7.609
V=230.95

S57.74

0.848

T:30

FM; 147

YVOs3

Pbnm

a=5.282
b=5.614
cC=17.528
V =223.26

55.81

0.861

T :200

FM; 116

YCrOs

Pnma

a=5.330

b=7.372

c=5.78
V=227.14

56.79

0.871

2; 300

AFM; 140
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l totsH tsdzy § dad

YBO3

g q 334 s

] OBOdj Ists
dzj d3j dzls O te dz'
d dn 8% j

{Bl &
fittsemsd
fsHi Wl

U tsdzj #& @dzfig s

d f tsdzls O dzg
fsdzvtedL O

T=

200 Cl&im?;
Uy, K

[ OcG dzd Is dzf
fmeo 52 BN, O
FM); un, T, K

YMnOs

P6scm

a=6.155
c=11.4(
V=374.13

62.34

0.858

5.5; 914

AFM; 70

YFeO;

Pnma

a=55%
b=7.604
c=5.279
V =224.58

56.14

0.858

0.15; 973

AFM; 655

YCoOs

Pbnm

a=>5.123

b=544

c=17.3%6
V=203.74

50.94

0.874

FM:; T

Y|n03

Pbnm

a=>5.179

b=15.515

c=7.41
V=211.85

52.96

0.797

AFM: T
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l tets9 § HJ dadzOW mMdmlsj OIS & © Mis tc 21§ 45 dz'tc dlz
WdLdud mMS&des Mot2MmMilse MmsAPB:QAIt® Y, BipBs AdzScm s
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ga Rh,In) L9 tsdzV jIs tfftj HJ dzd
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Csdif sdzj dzlstso mMd3d mhd dzO Ols ts BO tc dzts A3 Z tc ts
oLOdABsHj2MIsod] bopdgdasd Licf @eskdgzE®g s §tod
Isj BB j cOlskztcOR .

1 s B4 tc 4 zo J dzd w4 daed W fsojton dztsils g ¢
By r Oz ddBB3dyj MEs2 0OSIkdeOydd MmMEstshmils: o
Isjfdzs dzj BSlseasHdls! Mw d tj OCydw fjtojatSHC

I dzO% gz ~d B ud MS dJ dgj lsdsmf tsdij dididsjQdE j d3
ftoj Cztemster H dzw so jJtcHtSW OL dzts@ 5 mMddzls j L C
tcOMmMlsoatsteseo L O Myjls t6OLdzdyder = ~dddyy M<d
BB ssHtse Mtsmistswils o Mmdzj Hizs P j d3:

i HEMIsdG OJ v SHaD tedz@ dasthdg) ¢ Inds'intsd@s d3 2z to
i tjekdzdtelzj smw Hd MY § thdes s ftotsC Odzj o
CtedMmMlsOdzdzd Istso Hts Mk ddCtotsdzadzr = tcOL di3j to
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i 97" HJ dzj dzdz" | dL tcOMmlso tstets o Mtsj Hddzj dz
6] OCyddadzs? Mismsedasmis! ¥, ylsts ftode
MsflsQodsos fdzj j dedL SR Isj B j OGO .

{ Mdztse dz" j o dzO> dz" § ~d B ud ME d-FJ daizpids 8
MesMOYHjddj, MsteBydvw.

gddzlsj L dL d3d sOdzdzd ud MeBd B s § Bdzi s O
Csif dzj SMse, ojnHYlMy §sdMS coBscj dadesd
Hodjdedsj sOdzdzso . Clsts HiBflsdeOsls §llsy d3 -
Yombsts dmfsd L 2 3" § r~ijddodss{dedzG W, d jo dedpdd@i,
W d&ZsydzOY S dfdsilst . ) shdj dJNfowjddY tC
RZORBHdMY o OM@stel ds?2 W OL Y dss fiflss Of d L @GP
ScOddSd d §sdydls: 3j kO] ks % OL k.

[ dbtsH 1 judiddtsn 1 juydded MmMsmistsdls o &
eOL dzd Yydz' 7 BjlsOdkzdzd yj MSdn dodse §lklsy o3
Bjls OWpakOIstse, o' tcOh doOw fjls: dL 1§ ts-dzd o,
T@Oldy & StBRfdj s o kOS2 WY M2 st
Edzj dzt P dls! MjetjcOydd tsftejHjdy dede" = 3j Is
fsdzd Bj O ftod of MsSCdn Isj dif jtcOlktcOn |

[dbtsH ndBdUuiMEse®C suOPERMY dd v Miso i3] f
CdHttsS MdeHods o tfictse © 9o dHJ dzj tOMmilse stcd d3" -
tcOMY tetsMmistc Odzj dz’ Ho O sdtf O h JEigdnuQ dnd 14z 2
COteBtsdzOIsdzr 2 @ d3j IstsHT . RL O j Mlsdg d Hkzedj
sCMdHdzer 7 W jtctesdC so: CdHicIsj ted3Odz! dgf 2 ©
sOC¢ Y J f ftoedds dzaj dzd j d3 B S tetso sdzdetso r - z
Ctsdzj B Odzed 2 . YIstsB T 9" BtcOls! st lsd 30dz! dzlz ®
sBtcOL Yyse, dzj sBatsHd@S BN dzs HJjIsOdzt dats ff to
ftcdetslssodzj dzedw d or wodls' goasgGepPdtshilsd dat

r d&zv ftedetslssadzj dzdWw tBtOL ytseo d3" dmy sc
mMddzlsj L O: d3j IstsH Iso jcHSWOL detse s Mmddalsj L O,
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Mddalsj L -cdjrdz' L tfipdsj i 2. 1 €COyjMmlsej wsMmdesoe dz
o' BteOdzr MtsmMisOoer Mmahistgalz Iswg joteH '~ tO@fipls o |
dZzO0 tmdtse j ¢ dzO MM daMnds,YHriD; BiHe@s i iNioOs. ts o

AMNOs; T ANJnOs (AT La, Pr;, ANjCa Cd,Bi,Y)isCsdzts 150 BtGO

BiFeO; 7 ANbO; (AT Li,Na K)isC sdzs 30 tBWKOL Yytse,

LaBOs; T LINDO; (BT Mn,FeitsCdss 3 0 tsBKOL Yytse,

YMnOs;1 ABO; (AT Ca Bi; BTY)IsCsdzs 30 tBtOL ytse .

stsdzy bet, dMdiHse Oddim! { AENO;@MN’
iLa,CaCdBi)isCsdzts 50 5B teOin sifudpd. dzlshMnGsaf j s p gzto H '
tcOMmlse steso  dzOLay JCaMNOssn=zs ® j 3 ;( 0. 5 0. 7)
ftcdetslstso dzj dzdz” n o dzOy fipts tgg y ddsj, Is s B ezdz] M s dat
CSHEESCMdH o] df dfigd3y fipd2 .

R tsHd d3d o J hlig dnjste O O LHOARYE) tzlz Mndf aidi); L O
( . HL&Os.()y,. HCAO( B, fCa@( Y. HCaD; (Y, H,.F&Os ( Y. H. O
MNO ( 5. MMN@ () 5. MVMMO; | 5. MBiQs. () W.PROs ( 5. MSMPs ) ;
( 5. fiNb Qs (W, B, LIGECO; (. B, .KBCO; ( 5. fiNaRCQ) (, 5. fifrGQ )
(. M. y.) A\ Zr&yo By, TiO.(y. B/, NaZI( y. ) .

lIsOGBdzdyy 2.1 HtwwdeajHJd +CMYJted dzd dzlsc
mMddzsj L2 d MyJjcOdedy oMmdnm YBdzEY] dzdzr = E
i ! fjSkehese, T Y jstg O3 g 'O Is Flgdizls jnuy
oty B3y &ZO Blsy de O tsBtOL YBdtyn,(folgd, ‘Wrsols P d3
ftsmdzy tBYJEO fHtoj CecmMstcse , C ©€gzd y Jripeve tste
MoMmMlsQoese toed d3j dgW dzfimw d3j stsH He kzrm Misizy j day
slsd3j Isd Is slsdetsmdIsj dzv dzlz Bdzd L sls Iz iy dzts o
fMdzd Hfnlso F dzd L sMis dr tSflsddOdz dz"@ = EMmdzse d
MeMmisOo 59, o'’ BtcOdzdz =~ H dzw HOOz dzgi 2N jGTs
fjtejrtsHtse, 9o IkOBAZJY] 2.2 ftedejHjdr YL
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s OB dZd B j BdRBH d dzOdRd uj MS dj daffiydztdosdie'O Lifudspc, ts I€tdsoder)jj dzlstc Oy d v

f OOz Iste wWyjj& fHftod SCdRdOIsdats? Isj i3 J cOlsz
[BteOL j UR tgfn;thSIzH tgc Tsyn A C tsyn N TE”C’: tc;‘]“’ ! t@quf‘lr m ¢ Co,%| a
600 1 T T CdoO, MnQ T T
700 1 | | CdO, CdMnOq4 I I
800 1 T T CdO, CdMnOy, T T
CdMnG; CdO, MnO, 900 1 i i CdO. CAMnO, . .
1000 1 | | CdO, CdMnOq4 I I
750+900 2+2 | | CdO, CdMnO, I I
1100 4 | | CaMr**O, 5 100 3.734
CaMnG CaO, MnQ 1100 8 | | CaMr**O, 5 100 3.743
1100 16 | | CaMr**O, 5 100 3.743
1-c)LaMnGsi cLaysMnOs 950 2 T T T T T
( (c): 0.3:0.42; 0.5:0.7) | 303 Mn:Os 950 5 i i i i
LaMnOs La,O3, Mn,O3 1250 2 T T T T T
BiMnO; Bi>O3, MNO» 750+900 2+2 T T BiMnO3, Bi,Os 50 3.910
800 4 T T Y 5,03, MN,0O3 T T
800+1140 4+4 T T T T T
YMnO; Y205, MO, 800+1140+128(Q 4+4+25| 1 | | i i
1280 2.5 T T T T T
YzOg, MﬂOz,
YMnNOs NacCl (1 mol 850 7 | | | I I
%)
800 4 T T Y203, FeOs T T
800+1140 4+4 | | Y,0s3, FeOs | |
YFeQs Y205, F&Os | g0011140+1280 4+4+2.5 i i Y0, FeOs i i
1280 2.5 | | Y 3Fe01 85 3.835




s OB dZdyo 2.1

(

[s@iv | ope  TorAC | teh | R P RGE PG e
VEeO, Ez%i (Ffzrggl 850 7 i | 7 | YsFeOwm Y05 | 58 | 3.780
%) 1140 2 i i Y sFeOr 88 | 3.803
YoFe:01, Y,0s, F&0s 1140 2 | | YFeO; 67 | 3.827
600 1 i i CdO, La0s |
700 1 T T CdO, La0O; T
750 5 i i CdO, LaOs 23 | 3.891
800 1 i i CdO, LaOs 24 | 3.882
La,Os, CdO, 900 1 i i CdO, La0s 72 | 3.889
Lo 7Cch MNOs Mn,Os 1000 1 i i CdO, LaOs 85 | 3.892
900 2 1100| 2 | CdO, LaOs 92 | 3.880
900 2 1150 | 2 i 100 | 3.863
900 2 1150 | 3 i 100 i
900 2 1180| 2 i 100 i
700 1 i i 36 | 3.884
750 5 i i 41 | 3.891
800 1 i i 46 | 3.901
900 1 i i 74 | 3.900
80 1000 1 i i 74 | 3.915
Lag.7Bio.sMnOs M 02 é’i o 1000 3 i i 100 | 3.898
2% D23 750+900 242 i i 90 3.888
750+900 2+2 | 1100| 2
750+900 2+2 | 1130| 2
750+900 242 | 1150| 2
750+900 2+2 | 1250| 2 jCtod f
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s OB dZdyo 2.1 (

) Rfr]:tSHC < Ton, | tam, lth'dSJfr]( 0
I BteOL Jy (1] S zto Teyn, A C tsyn, N Acl| n WL Co,%| &, |
: La(OH), . .
Lag 95B1g 0gMNO3 Mn,Os. BirOs 950 4 I I La(OH)3 44 3.884
Lao.gsBio.osMrlO3 1100 4 T T ] 100 3.885
Lag oBio 10MNO3 La(OH)s 1100 4 T T T 100 3.888
Lag s5Bip.15MN0O3 Mn-O-. Bi ’O 1100 4 T T T 100 3.888
Lag sBio2gVINO3 2% DI 1100 4 i i i 100 | 3.889
Lag 78Big 25MNO3 1100 4 T T T 100 3.896
Y 1xLaMnOs3 1000 3 T T T T T
x=0.2;: 0.30.4; 0.5; 0.6; Mhaéoikb 1000+1100 3+3 T T T I I
0.7;0.8; 0.9 2% 123 1150 3 i i i i i
= OYS’E)BSIXI\S nlloxgel‘% 020: Y ,0s, Biy0s, 950 4 i i i i i
e ’O '25 e " | F&0s, Mn,O3 950+1100 4+4 I I T | |
700 1 I T T 32 3.884
750 5 I T T 35 3.885
800 1 I T T 38 3.884
Pr,Os, CdO, 900 1 I T T 43 3.882
Plo 70 sMnOs Mn,Os 1000 1 i i i 50 | 3.877
900 2 1150 3 T 100 3.869
750+900 2+2 T T T 81 3.891
750+900 2+2 1180 | 2 T | T
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s OB dZdyo 2.1

(

[BteOL j UR tgfn;thSIzH tgc Tsyn A C tsyn N TE”C’: tc;‘]“’ ! t@qufﬂ m ¢ Co,%| a
750+900 242 i i i 75 | 3.879
750+900 242 | 1100| 2 i 100 | 3.883
P Bic MO PrOs, BiOs, 750+900 242 | 1130| 2 7 | 100 | 3.883
S Mn,Os 750+900 2+2 1180 | 2 fJtedqdl 1 I
900 2 1100| 3 i 100 | 3.871
900 2 1250| 3 6j Stodf i i
900 2 i i i 70 | 3.885
Lao g7:Ca 12MNOs 900 2 1200| 2 i 93 | 3.873
900 2 1250 | 3 i 100 | 3.886
900 2 i i i 93 | 3.886
900 2 1100| 2 i 95 | 3.876
900 2 1150 | 2 i 96 | 3.876
120 7C20 MO 900 2 1200| 2 i 96 | 3.877
900 2 1250| 2 i 94 | 3.873
900 2 1250| 3 i 100 | 3.868
900 2 i i i 54 | 3.880
900 2 1200| 2 i 94 | 3.855
180 5C20 sMNOs 900 2 1250| 2 i 98 | 3.853
900 2 1250| 3 i 100 | 3.860
V1. CaMNOS Y,0s, MnO, 800 4 i T | Y05 MnOs, | i i
(x=0; 0.3; 0.5; 0.7) MnO. Ca0s
99, 4.9, U, CauO; 800+1140 4+4 | 1280 2.5 i i i
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s OB dZdyo 2.1

(

[BteOL j UR tgfn;thSIzH tgc Tsyn A C tsyn N TE”C’: tc;‘]“’ ! t@qufﬂ m ¢ Co,%| a
800 4 | | Y 203, MnO, I I
Y 203, MNO, CaaO3
Y0 7CasMNnO; MnO;, 800+1140 4+4 | | Y 203, MNn,0O3 50 3.801
Can O3 800+1140+128(Q 4+4+2.5| 1 | Y 203, Mn,O3 90 3.770
1280 2.5 T T Y203, Mn203 88 3.767
YzOg, MnO,
Y 0..Ca3MNOs MnOy, 1140 4 | | Y 203, MN,O3 91 3.761
R Caa O3, NaCl ’ '
(1 mol %)
800 4 I I Y 203, MnO, I I
Y 203, MNnO, Caa O3
Y 0.5CasMNnOs MnQO,, 800+1140 4+4 | | Y 203, MN,0O3 50 3.755
Cad O3 800+1140+1280 4+4+25| 1 | Y 203, MN,O3 90 3.756
1280 2.5 I I Y 203, Mn,03 87 3.770
YzOg, MnO,
Y 0.5CasMnO3 MnOs, 1140 4 T T Y 203, Mn,O3 91 3.776
A Caa O3, NaCl ’ '
(1 mol %)
800 4 T T Y203, MNO, I |
Y203, MnO, Cado:g
Y 03Ca /MnOs MnO,, 800+1140 4+4 T T Y 203, MN,O3 50 3.748
CanOs 800+1140+128(Q 4+4+2.5| 1 | Y 203, MNn,Os 90 3.770
1280 2.5 I I Y 203, MNn,Os 84 3.757
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s OB dZdyo 2.1

(

. Rfr]: SH C « TGinn, tan, ] th-dSJ fr]( ) .
I BteOL Jy (1] S zto Teyn, A C tsyn, N Acl| n WL Co,%| &, |
Y 03, MNO,
Y 0.3Ca./MnOs Cad'\g OIiI’aCI 1140 4 T T Y203, Mn,Os 91 3.761
(1 mol %)
Y1-XCa(Mn03 YzOg, MnO,
x=0.15;0.17; 0.19; 0.21; MnO,, 1280 2 T T T 100 T
0.23; 0.25 CadOs
Yl-XC&Mn03
x=0; 0.15; 0.17; 0.19; 0.21 YZC():SA(I\:/I&OZ’ 1000 6 1150 | 6 T 100 |
0.23; 0.25; 0.3; 0.5; 0.7
La(OH)s,
(1-x)LaMnQsi XLINDO3 MnOs, 780 4 | | | I |
x=0.3;0.5;0.7 Nb2Os, 780+1000 4+4 | | | I |
Li,COs
650 4 | | | I |
(1-x)LaFeQi XLINbO3 La(OH), 650+780 4+4 | | | I |
x=0.3; 0.5; 0.7 Feza“"(':\'gjo& 650+780+1000| 4+4+4 | i | i | i |
2 1150 3 i i i i i
(1-X)BiFeOsi XLiNDO3 B'ZCN)?B 26203, 780 4 i i i i |
x=0.3;0.5;0.7 Li éci 780+1000 4+4 T T | | |
2
(1-x)BiFeGsi XLINbO3 Bi20s, F&0s3, 780 4 | | | | |
x=0.05; 0.100.15; 020; Nb2Os, 780+1000 4+4 T T | | |
0.25 Li,CO; 820 4 T T | I |
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s OB dZdyo 2.1

(

R~ SHC

TGhm

thn;

1 tod &34 M

. ~ L 0 .
I BteOL j \y (1] S zto Teyn, A C tsyn, N Acl| n WL Co,%| &, |
(1—x)BiF‘e‘Q i xKNbO B|2I(<)liib|:(§§03, 800+900 10+5 | | | 100 |
( 0xG Ix=0.B 3
dL ¢ ts i BieeDsdels
KNbO; . § ’ . ’
) 6 q Gotscls jtsBigels: Bi>0Os, F&Os 760+800 10+10 I I B|_25Fer, 95 |
B|2Fe409
)t €15 IS KNIz Klll-lb(.z‘,cC))g, 900+920 5+5 i i i 100 |
5
(1-x)BiFeQs 1 xXNaNbQy B'f\(l);;\l';ao& 800+900 10+10 | 950 | 5 i 100 i
(00x00.3d0.70x O1.0fn
ax=0.1; 0.350x 00.65M
ax =0.05) ND,O
} tod ¢ s sNadhdzd | aHZCa 850+870 5+5 i i i 100 i
SrCG;, 1000 3 T T T T T
SrFe.sNbosOs Nb,Os, FeOs | 1000+1100 3+3 P i i i
SrcQ; . . . . .
’ 1000 3 I I I | |
SrMr $Nbo.50s mig?" 1000+1100 3+3 i i i i
5
Nb,Os,
0.7LaMnQi MnO,, FeOs, 1000 3 i i i i i
0.3Sr(FesNbgs)Os La(Q| )s, 1000+1100 3+3 i i i i i
SLCO;
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s OB dZdyo 2.1

(

. R : tS H C n T Ny t Ny 1 tG i (
{B®LOLJN UthJQIztG Tom A C twh | AC| h wqoderm Co %) & i
l\';:foo& 900 2 il i 76 | 3.867
(Plo.6SMy.1)0.874C.129MNO5 Cajo3' 750+900 1+1 | 1150| 2 i 95 3.862
3 750+900 1+1 | 1250| 2 i 100 | 3.866
Sffleg
I\'ZEOOS’ 900 2 1150| 3 dj wsf]| i i
(Pro.765Mb 22)0.878C2.129MNO;3 c:ajog’ 750+900 1+1 | 1150| 2 dzj Htsf| i i
3 750+900 1+1 | 1250| 2 i i i
Sm0Os3
I\LA?]Z%’ 900 2 i i i 84 | 3.881
(Lao.oSmy.1)o.678Ca.129MINO3 Cajo3’ 750+900 1+2 1150| 2 i 96 3.881
3 900 2 1250 | 2 i 95 3.885
Sm0Os3
szrl_lexo3 Pbo, ZrQ, - .
(x=0.925; 0.900; 0.875) TiO, 750 4 | 1060 1 | 100 | 1
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v OB dzd WQ §2s.d250dz! dg' § WLy NdB MddesiL O (

[ BtOL J | Tgn°C tsyn, N Tam, °C tan, O
Lag s74Cap.129VINO; 900 2 1250 3
Lay Ca sMnO; 900 2 1250 3
Lap sCasMnO; 900 2 1250 3
Lap BiosMNOs3 1000 3 i i
Pro.7Bio sMNO3 900 2 1100 3
Pro.7Cdh sMNO; 900 2 1150 3

221 dzls ¢ j dats i) Is jtef st wigsm O dzd

ImMeet) &@ifmsts o dLkuyjddd sEMdHd -
tj dzsc j desmistezClsztedzsets OdzOdzdL O, Ctlstster j

o tsMise, dzOf tcOo dzgadziiz’ 1 O ez fi) echstisiPlEtinats idzfs t f

fMlstcl Gsdzte®Mlso © [ 36, 199]. Ytd {lktsd
SftejHjdjd]fj "OLcstes MsMsOs 0O OS¢ dMEG!
¢ sdzj ydz = focHEC s ©j OC yd?2 o dals j L

CtedmMlsOdzdzd ypsHegH J &Pdzdj § OtcOd3d Istese 1 dzj O3
odJ dzd yd dzOd3d MY sdzls Odzdz” ~ HyWBtedzOyd?2 ; dfm
CdtORBIS); BStjHjdjdd O0ujmseO MmMfjco
Ctodlsjtedwds; dLizyjdedy odzdwWdedWw tOL dzd yjdz' n
mMemMsswdzdj] ftdzdtedmlsOdzdzd yj MSdr BBOL Yytse
dlstclzC Iskztodz j 3 SBHT nOteOCIsjtedL Oydd
BOIsj ted Odzts o (Mjcocdgj Istst dzj SIstcd € 5o, ' jLt
Mo jrftcsotsHdzd € S5O, fskzEfcso sHdzd € 59, d s
9 Oy dzr¢ CdEd MBOHJW A mMddzlsj L O 1 Isdn BOIs j t
dmf sdz L so Odzd™w o wWOL &zd yder =« EMstets?2 Mise OR .
1dBBatHdA' J IsteiBBSOaOdzdw € d3J ssHOd3 Mls
TdzOH § Y dzesfils! d HBMlse jedesMmis! sftej HJ dz
ey te) Mipdetsils: d Higs"Ql. o dL dz0 + C MY j ted d,
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J zOh j2 tOBBl] dMficd Lo OO MdMmlsj o
rt Jn3/1 , ftsLotsdzw s h QW o j Misd tcj edMstcOyd
tcOMmMMmjwdedw tojdzlsegj desomMSCdr dzkzyj?2 s dmidz
MCOdedtcso Odzd™Y Hjlsj SCststc® d BBOL YyO.

l sdzkz yJ dzd J d ‘otg @hsg ¢ tsaizdz’ - ftesW ddzj 2 fnd d
sBtcOL Yyse fHteseo sHddzsm! &P Uk GSkR O£ 36 mAY] Isdal)
CuKai d L dzlz y jNez¥f f dz'(Is te) BJ s sdls@2hs c€ O d dzls j te
2002d 075G tc O H . f sh Oetsor &3 bkcdztse ' of-H jnl§ oW
" 0@ =0.026 tlcOH =1M. ) . uj B jcOlsztedz j dL d3j te
dmf sdz L ts9 Odzd § d3 toj dzls ¢ jld&s O Cas 2d dildcjd tdnds@dz jS «
Csd3dzOls dets?2 @ B8 0708 u . uj B jtcOlszte®  tSHH
Isj BB j cOlskzter It v °@6). 5IssAdss figldpsgiide QS f tots
sBtcOB OIS 9 OdzdMm*! M § sd3sh 1 8 PolvdedBHll! ® olsjj tacmizfsd?
2.3 [200]. stsydesfmilsd wfftcj Hj dzj dedWw  dzd dzj
NO. 01 O UkicOdEoteCrH . 1 totsWddz dg@ j WOSCIRYte!
dmyf sdz’ L 59 Odzdefit KIOLy dgjtadddisyy tlstezCIskztedz -

23MOE0OC | BHEBYPo O, BIStshstekS skt

[ dzw sftcj H dzj ded W L dzj d@3 dzlsdzse s Mtsfls O
dmf sdz' L 59 Odzftp¥ dzlsagjj szsintY j € ISt Odz! ez H B dzO
fstesh Cso" 7 BBtOL Yytse deticWsdrists td pfg i dzlszds dis | f
stcj sdydzer = MPijEAsA)ts,0 € PINBOB SlsOdzdatsdz i1 d L «
dimmdzj Hse Olsj dz' ME B dJdeMisdIlskzlsj Iy dese s W,
SAL) . (i dessfisdui MEOW-0D28 BPsiESs tz
f sdzdzse s e B dzfslstlzPY J dzedWw toj dzlsc j desoa MEtsEe s L
002e¢e HtwjHMmMlsOoadzw jls MmMtsBts? Emlstets?2 Mise 5,
gL dzz yj dzd | (toj dzlsc j ddfs,0 A O75] BlclzBLtOL B Iz $t H
Bsdzd B H j dztso 52 W s@80Y d3)( Isdslsizd tf dlaPdzts-j 5 dfts hdzizsy
stcdc ddzOdzy degsets € tsdzdzd BOIsstc O, Sidy =FPlssts 1, jscuts
olssted ydesy dJLdzEyjdedy JTOHOJI d2O tsBtOL §
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otsLBEYHOjIs tojdzlsegjdetsomCkzy Whkzktstej My dzyd
dL dzzyj ddj Gl &sdadsday pshs? §)isard gdr o,
olststcd Ydats § gL dzlz yJ dzd Jj ftotsB ' o Bh j2 o
Istej Isdydz" &3, M ydd3 d MewL Odes dzOL 9 Odzd § M
qL dzzyj dzdj dmMmdzj HEZ] Bsets oj" jMise O ©jedf
f so j tdsnddatsie e OL yO ftsdkzzf ectsotsHdzd S s d3 1 dzj t
(Si-Pin Si(Li) 1604 1) . ©vOSdd® ©BtLOLGHE, o 1Its?
HeMIsdeOjIsmvw flsdB3Odz desy Mstsilsdatsh jdadd
Yyofils: Obktdkss ftese' (LO MyjBS 8 diessntsicdsts
fOoHjddvw) d bid MOB B HBMisdeOjilsmw or
Sty HYy dzd dedd { dzj d3gd dzZlsdese 58 MsMisOo O.

stsdzd yJ mise j dadz" | Msslsdzatsh j dzd W 1 dzj d3 dazls
fsHIse j oy H j dg B ssHBd toj dzlsc j dzsmf J CIsteOc
My J ¢ dstday d3 jJEDMXAIR.

rdzv odLkzOdz desets Ctdzlstetsdzy Htsd3j dadzr =
OB IjteBsCOodkjtcd® ¢ { tsdv tcd(L O dadats Bz d3c

Cliny J S stesfyd-sdff HesptsH § o ON d = W jictefteldy ik st
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s f) dzts o ddBEiFZz dzO¥ sfpw W OL T f)  Bsdes C dzd dzdz' o5
dMS Oy jddwdhd §jeseomMSdlssoar o §sHi wyjjts.

t tsdz fjtcj i3] dedzetsIng” ofyispcy @@ dr  j tofs:
MstezClszteOR o dL d&3jdzj dedwn BOcdzdlsde = Mo
sftcjHJdg dzets, ylsts iz Qfrfrjdsontide Bez,CalMf@EaBjB tele® fnds
Ctodzyj dzlsMetiyd® fMsMmlsOo OF SCwlstster 7 oW o dzw
BOGdzj ststej L I Misd o dztsfls d .

71



3.1 ultkSlbte® d GOMdBElsdy | Mo 2 fr

LaMnO;, W dzw s h o 2 fyw tsfydzts o ts2 Bdzts ¢ d 7
BOIj ted Odzts o 5B ZGREF thfr M SR o Oid
BOCdzj ststej L dMsdd z®©fgds'd Y | BistwdBB®S dzj sdL o5,
fjcdzj stst d&zOMIsdydetsfmils! ), ddalsj dzfpd o dzs d fmdz
WdL duj MS d d3 Llylads R @ydizls Pk ctets BOG dzd Isdzr 2 H ! ¢
fiyls © B gfdeds o O dzts steB d Is Odz dzts j i steW H 5  dzd
o ttsy H dzd W 1 dzj ¢ Isto shERde ) € tetsd ¢ OB d dzr 2
cda®j dzdzj s ©® [ 210, 211] . Clsts MsB sy tsto
ftedyddzs?2 EOc dzd btz OMkGHGHisz@OB IS [ 21 2]

) tcOB SIS [ 213] i tod tc s H O Mn-ig3OHE jdig s e
fjJtecsoamMmCdlIlstse (sO¢ Xd, CoO¢ d tcOdzj J '
MowLr 90j Ismw 1g] Y dzdztzdzdg” d3 dzp € © G RzH § 2 Mis
dL o j Misdzr o COC -u jdedt]) t€ ds. CldgSig'C lisdfiy ¢ zo ' to 5y
sBdMydudo O smw BOd &3 Mbj " jddv id Jtsd
SCISOL HiIcOR , -UY tiztlzy ©I® p dz@v jlstme M dsdoliz & dz'lz dz'dals .

[ detse syd Mdzj dzdz" d3d dmMmdzj Hise Oded Vv d3d fc
Lai,AMNO; 7 L Od3j M j dzd WidgozO d & dptiptsdz a3 jj dzlstr  dzO 2
BOIs j tod Odz' |, tsB dZOH O8 h  j CtsdztsmOdz dats 2
1 O3y " oY Hozrn o AP ztbiztlz’y ff tod o sSHMNE CRINYY | to
fl sBteOL 5o Odzd jMg3ah r wytsGs of toidtvdsH s € ko j dzd
d/ ddzd V¥ j cesBOc.ddis@ f diossBipllmisadj - dds
x=0LaMNGsH B EMC OJIs, IsOC dzOL " 9 0J B, CdMmd
ClststcOW [SOCY ] M sive® Qi sl (H kg Osy@n
LaMnOs+s 1 © MOBsdB Hjdzj dLBMIssE Cdhmdstets!
dg o 5L Bsy jdg, O dzj Misj ndd3j IsteddMnd 3§ B o d3gzf
CtedMisOdzdzs R d B yj MS O Wstekkdz®O OCdR Mt
La;xMn1,,O;. [ BttOLBoaOdzd] BSOS dm MBMIsOotse HEBM
otLHEZAR] ddzd SCSdhmdzsttiw @s? §omRE Y e jd. o

72



ltedfizlsmise dj fdgjh Odeng § Mnd* @ dejf delésdetsfigls jC2 Iz o |
Ho S2 desets tsB 3y dzO,  tsH 5B dets dzO B dz AMGOTIE d3lz
GjLCdd otSLOMsOdedj BB  dzj Slstetsy tetso sH dzsfls
Mo ts2MiseRj ¢ " df  -ffst §dsdz dz' 2 TOK0Cls ] &,

flsj ndsd) SUaMrif) CIepIm>* s tsj H j dzj dz S OC Hd1! dzj
Xd o tej-msY dzdzdde s ¢ NN IR B I eizts 2 6 15 Dtz jfEL
mdzw Isd v or totsy H j dad W M stsB j ga¥ sde'dzOay@fls

v dzdzj tso M BEts RO©OSCIS]tcO, ftedosHw ¢
ftesmistcOdzmis o j dzdz’ o tc O Mnji @fj e 0z o 2[1 3, 16

Ordering of hait' filled (32¢-r?)
orbifals in (001) planes of OF
steucture.

tdmMizdeEC o 3] 67 BOGdzdIsde”" = MskzSskzte

73



O ZOddL f j tetso S RO (RISt yiglsda jCdigjbtim dz' j
Y) YsLoetddd MmtOs dzg ls2dzj disdyindef] Rth@f & 26 4 ez €
9 LOadMdBsMIsRIiRsLOl @B (ks f sSL o tsdzd
crddi3d yd M scetse HOo dzj dzd W ftcd §tfMmdzj Rice O
dtsdzts o . L ) IsyCsdiss o izt dizts |z d3j dz' " Ridedsdlzts 46 O H BV s tiss
fjtecsomMCdlsso ts2 MstckzClskzter o jdzd yde O Isfy
fMiste RO sH o dzj h dzd B H Oo dzj dzd j A3 ff SMNEL O dz
ECsteOydo O lsiqpwvw, O HjWBtedzOYydd MmMtckzCIlsiztc |
WOltstcO.

J [ 213] M yJj dzr 9" Wmdzj ded W -u jsdrdsistg @lac
Misjrdd3j IstanQ, M BEBGEC tBEzMdzOo dzdo O h jes
f StewmHEPf SeWHC O, fso jHjdts dzgj2lstesdesctcO
dL d3j dzJatgfQ o N dtetsC sd3 ddzls | toorGfidjw j lsjj diAy o OE
sjtedzd yj MSd2 0OdzOdzd L (rvo) 5B dzOtclzy ddz H
T, = 750 K d T, = 1010 K, Yybsts d ®sftjH]jdJdEZt ftee
MstczClskztedzr » dMMdzj Hso Odzd?2 o St Misdatsmls
Bl dzs EflsOdztse dzj dgs fydzj HEzs h j j ¢
1. stdf@dzdzd uj MELAMNO; W@LJO ftso " N jdedd Is Ju3Y §
W dzW j Isfpw stelsstetsdie d yj M 2 fn Rpriants figls tc ©
nOtcOCIsjtedL zj Isfmw L Od3j Isdz" d3d dme Oy jided W
dme¢ Oy J ded-¥ jededzf 20, wHtejHjdzvj BB &3 € OC:

Q, = 2(-9)//2

Qs = 2(2m-s)/ /6,
GHIjm sd Hdzd dzdz" j , Mtcj Hdzd j Md d @, ts tofiptistS Is{g j ISirpl
U d BY J tcBIsABOK dzOL 9 Odz0 Is j d3tfujtaitils) Adddo2fn € (sdz ts
fjtcj dsHO
2. s tedMmls Odzdzd yljaMriOLe" fddls R TOUEId dzls § B &7 § Is i
CO¢ sttt UG IEOOW dd&j jls SkEsdyj MSizs
wyj 29 kz. 1 5 d3dzd dzd ¢ Oolststets [ 213], 1 Is
BIStesHiB] ZOB M BOd B stlstssds dyj S dd

74



fts tjLizd OO ks tsysizg ksfino; o0 Ishsdizdss & s df Odedl
5j B jtcObkte SftjHjdVElsY kZed (ocotkslts
Oi(fMmjoHtsSEadyjMSts2) WOLT), Mbttlse jlflss
| ZOL j 6O iP20DP, B8OSddE tBEOL tsdLaMaQs 3 Baj dzd
Memisesw I Mc Oy jddd (fted f§oddydddd Isjdfi:

MnOs, CGltts] sqqmrm&¢&ﬁéﬁmQ®M®Ebmme

B4 3§ Ols sdgdz” j NNOD ) S g dzd ftcj HdzY W o J dzd uqd dzO.

3. ¢dobktster [213] (sdkOcOsls, TulsdT <SRl fr
CjLbd 5Ol BOXZOENO &jyHE fsotstslkOdkd ¢
Bsyjls ROKOSkjtedL soOl! MW Hdd&zORd U MS dd
v j dzdzj ©O.

1 0 todfmkzdss j 3.2 ftdo jH]d Isi B j cOls
wyj?2¢d dui tcOB SIS [ 213] ttsd j HOEABRQ 2 {f tddDBj
LOodMddBsMmisj2 (djlssHid (o] delscj desmlstelCIsk
o Widzj ded W tsStsB j cAdABrI jtdt f)lls<tdiz C f bstbyS sz € bz
[213] orf f sSdzdzg? zOf)' j ssHisd daj 2 lstetsdase MC ¢

5.8{' L L L T T T r T LI
5.75 a-e—e@@-—-g_ Tl ]
s [ _ﬂh"""'—u--.___@‘__ﬂ ) l
~ 570 F .
SR 3 LA
E 5.65 y \ l ':
2 L 1
£ 560 F U
= - ]
& 555 | ]
S | ]
5,50 ';*r h
5.45 E

5.40

0 - 200 400 600 800 1000 1200
Temperature (K)

{ dMkzdE§ 08 d ) BEDEOR] steso W yj RaMdOsthils Isj
OBl [ 213]

75



- _h : o
- _________—l,__. .
N |
_— 5.?- -‘\ ;
= .lé
@ Hi.
'é . i --%._._"—|
E ik
E é‘ﬁ:ttg--.ﬁ =
S 5.5 .
s ’ a e
u T --a--*’/ i
5.4+ - -
e i
T L] L L] L T . : i ' |
200 400 s00 800 1000 o
TiK)
B
- - :
) .H\ T
< —0— Mn-Q{1), m y
221 o mmoat
8 —e— Mn-0(2), | .
: : -4y
g : ™ I'—\,
: 0=
Q 2.0 I SO
= - ‘
E — ,n"rf
1.8 & A
200 ) 4!5“ ) .5[31'.1 ) 5[!.'1'.] ) 1l]I|:]u . 12.[10
T(K)
246 é |
! —
. N a
) | f
244 )
| .~ .
: el
€™ |
E 2434 P
g P
3 /
&
241 ///
'y
24“ ¥ T T T T ' ' I . |
200 400 600 800 1000 1200
T(K)

tdmMzdzE® | &Y 3 cOls 2 tcdz" | Oi LY CaeddfigE)] dsticftpld d 4 dzj ¢
a,bdff aRi;Hdzd dz d3j ¥ Ols s MuizOGoifigs Vv j sk oPrMn@ j .
[218]

7€



J 1 dmMOdzdz 2 pgldzwW jLeg®Ip@dzj O (JT) f(teswo d
sy ndd3j sted yd M SRYINOs, § JaBigefiHcCdEs Qjrd3d dz! dz" § 4
LOadMmd dBsMmisd ©RIsE & g3l © CuzjtdbiigsaE d L Bligdg” J Is
feditsh 18 i3 IssBHO dzj 2 stesdetseo ME 82 H JWRsE@E y(d
Clstsls fjtejmrtsH HwsdmMratHdls tKicd dIls j-BifcjOs iy &
fddz dz' &3 kd3d do' " j dechQedy] SEjlSGEidHds 5 L dbf dzj ded J
Ldzj 3 dals Otedats?2 W yj 2 SidD (ed BBaA siaf ofno W I e Hyr Mn
fMistc z CASMN@@ Otc OC Is j tod L EHB If M M€ 5@ i tOE ldsds " | da
f OtcORMsE&EBO<bylsts GlstcOy Oj s mMddz dz@ &3 dm
sCIsOL MO tOL dzdydjdz d3j Y Obstsdidy - Yylc®Omiglsts
&ZOdzd ydJ tteBdlsOdz detsets Ef tstcV A Bryg@irddrs HeOGE®
stclsstotsdgevd Ujlddit g ®k M cctstcOLHES d3j dz M d &3
MnOsd Mitsilsdetsh j dzd jadkf] fate Gd3j Istcts o

3.2 [JjlssH" MmMdzlsjL O LaMnO

LaMnO; d3dets e 5C to Olsdes Mddalsj L Jtetso O dziw tcOL
BBj stsH OB .

vo jtocHSWOL dzl 2 g dzlsjjL [ 13 3]s« tfistededOs loy® o dzde
fd3d " do Od@fd dMh@OMisj ndsdsj stedud MEdr Jtosyt
ZOctej o Odedj B Md3d Md. vMmdssedw  sdzyj ddv,
Y44 ¢ fjHMmMisOo dzj dzf o IsOB dzfalfpOsem & dzlz Y @ dy
ISeo j tHSW OL dz" d3L Mt CzlplghaDisgsMnd. [ 21 9] , f stotsh ¢
dL g dz' yjde& d Myt Mimse Odzr, O LObj&B (e
1200Ad . { jdzlse j desmistezCIskzteds dsd dmmdzj Hiso Odz
sBteOL Yr dd3j dzd twhsteRiymyd yj MS ks MistckzSC skt
[ B®BOL Yr @ MIO. 154) ftcdcslsOo dzd & O dzd ! )
1 IsOf j f tod d34 dzj dzO Mls OdzH Otcls dzOW Iso j toH W
cdetwsMEsfdquid d HsHejtweOdnw ftojHOOtcd!
La;Os  MNO; slsy e Odzd fy* dz©@ otsL HbkA Autf 8d ISl judsthz
yomse M fesdylzlssyd &3 dL d&gj dz' yg ded 4 d3. 1}

77



sOB dzj sC d f SH HOo dzj dzd § d3, L Ols jLdg 2 & OB difjt
Isj &3 j 6 Ols sy 437Bj yj deqd J 2 2 yomte .
~nOOCIsjtedL so Odzd M ¢co¢ fmjontsCEkBdyj MS
dms Oy J dzd § 03, d ftojHMsg@agr dz. NGB 21 @ adlls
f sdzlz yJ dadz" J sBteOL Y’ silsy d ¢ Ofad dzlzay j dizds's ts Gy
LaMnO; oo 10 btjls! jd&3 1 sOfj] BGBOL Y slsy de
otsLHEA] [220].

l [ 221] bejtHBWOLM 2 MmMddzsjL d3Odzc O dzac
f zOL d3j dzdzts 2 ofmfr hCd. J COyJ Mo j dfmr BH
Mn,OsdLa(OH);z. dwddzlsj L dtecseo Odgdz 2 BtOL j Yy dd3j d
fl §OttO®] steOdgd= 5534PER 8 ¢: 5.7395), c = 7.693( 4
[ irO0dsrnddBdy MSOW [@RRJoOUgd Mlsj mndtsdij Isted
BOEOdzd Is©O dZOdsOdzO ftodaetslstse dzj dzr d3J IstsH
4 @ MaOsdMn:OsfMts Mtej Hdzd o3 OL d3d esd3 yoOmisdy 5
(B tedtsd NP RO 2@y 2) (odih O0dd o o
fJjtoj BOdz" 9o Odzd Mt MEtesMmis! 8 3000 B/ BJ
ftcsosHddzd ot o d&zOy desd3 d ddts Sifda rOdz owda tH 26
fsmdzy MddzalsjL O dd3j s s fstclsnstclasidze g DOz E d c
SBtOBBISCO dMotsHdy 7 ¢ i xdz] q@zIRRSB | H divte sfg
ftcjHo OtcdIsj dz’ dgs Blstsy )y jdedecets ECMdHO d&zO
B dzZOtclz ) j dz cdds@aiE®X. M d H  dzO

78



v OB dB[MjOMdzse d W

ftodctslstso dzj dad v ,

fd dsd3j Isted W , sqi O te@dldsts '

U j ed3sHJ dzO 1 OORj Ister  wyj2¢
[BleOL bhdzse g9 w, K LE‘;??SO%‘Z{? N N . 2 0O

ftodGtslstso ' | ' ' | !

10 P112/a (15 %) 5.46237) | 7.751(1) | 5.525(7) | 90.971)
Pnma(85 %) 54780(2) | 7.787(1) | 5.5218(2) i

120 P112/a (16 %) 5.4645(6) | 7.78(1) | 5.524(7) | 90.26(9)
. 1350A 4 Pnma(84 %) 54794(2) | 7.76063) 5.5237(2) T
MO 48 yomse [ o R3c (80 %) 5.5285(2) i 13.3348(4) i
Pnma(20 %) 5.4955(6) | 7.7804(9) | 5.5358(5) i
450 R3¢ (90 %) 5.5316(1) i 13.3539(3) i
Pnma(10 %) 5.503(1) | 7.788(1) | 5.5431(9) i
) 10 Pnmai 1 (20 %) 5.5345(8) 7.7191) 5.60946) T
LaMnOsi 11| 1450 W &N ( Pnmai 2 (80 %) | 56685(2)| 7.68823) | 553253) i
f 8@OAC Y 2 ., Pnmail(20 %) | 55387(8)| 7.746(1) | 5.60936) i
Pnmai 2 (80 %) | 56688(2)| 7.72393) | 553553) i
LaMnOs | oé 53 (2 SPI‘; f} tlép 14 Pnma 5.7400(1) | 767392) | 553291) i
lla 9 OU(SE( é y] 300 Pnma 5.7385(3) | 7.70243) 5.53781) T
LaMnOs i [ B0l j e 15 _Pnma 54913(2) | 7.77483) | 552682) i
b otsLHEAR] € 300 R3c (12 %) 5.5316(6) | 13.330(1) .

(12 ) Pnma(88 %) 5.4954(3) | 7.7854(4) | 5.5355(3)
LaMnOs;i | 1350A 4 ( 2dz@| 10 Pnma 54947(2) | 777453) | 552512 i
1l oL HEZA] 300 Pnma 54975(2) | 7.78673) | 553412) i
1350A 4 ( 2 10 Pnmai 1 (22 %) 5526(1) | 7.742(1) | 5.6081(8) :
LaMnOs i 1450 1A ) Pnmai2 (78 %) | 56692(2)| 7.68504) | 553223)

\Y otLHER, 300 Pnmail(24 %) | 55316(9)| 7.7551) | 5.60378) i
ftod 100(D® Pnmai2 (76 %) | 56590(2) | 7.71943) | 553443) i

79

[ dz



fdbH ~dBdud NEClese@®m®igHJ 2d24] feted
dMfsd L so Odzw  cEdHtEesCMdH dOBtdY Hdv

fdzj HEs M jdg: fMdzOYUOEO CHdH tOdids Oz® s Of
fsd&zkyj dzdv j&Et5 OdstedHO, LOknd] Td st fipls:
Ctodzdyjmlsots o dstdH O hBEtize QdpHBIL . O  utflzd di i
fjtejdsjh do@Ofgse 6 f DAy, 70 tsBtcOL 59 Oah d2 1
SWdd steso’ 90815 d ftesd 50t ls Hdlsd dzd
ftotsC Odzd o O Is Auff tocp 9sQj OyjOdrdsje . Glgtets zkz Y F B tc ©
"OKEOCljtedL 5o OdziY  ttols s te s BEmYRERT s 5.723, s t
c=7.695; .

¢ d dzldgMnO; 0 tOBSIs] [225] ftetso jHJjdz tsMO;

CslssicOw fMsfl Y d&zo qL g md dzd st Ol
Yjlsddzsted &gj Is d &zO B33ts dagevis O deeaiisd s@,0z0. 1 [ M) O
fesosHddsh! Hokes?2 &Sttt ded Mdj?2, MM
Blots B HB, Iz Is Qldzs dlas s Oz o sHdz 2 ORBJ OF . J

slsWdd stetso ™ o9 Odzd, of fMbkh do Oded of I jtous SoEfrd
{jdescj deslstekS sk tcdzS PL @ rfydzj Aytsas0 dedfeic OF tg '
fjccomMCdlsO, SHA&OSE o ddn MekaPisy sy f

1 sdzlj dz2 @BjjldstsH. SMmdatse Odz dzO0@ M sMmtsB datsMls «
pjh jflse SBELOLEBO' 50! 5 jdzOlsdy j S tsdsf dzj €1
(100140Au) 1 tcd BBd h jds &OCEjoj ftesdmotsHdLk
SBEOLEjlsfw oawLCOW Mk (cjd ), ftd f
fstesh 5¢. Cltsls &jltsH ftoddj daj g B ez h
fso jtendesfyls: v [226]. s tOmlso 5O lsdzdOsagss
NHNO;, kOS¢ €0OC jeEts HEBBO9CO fLotdvjl
fso jton detsfyls: v .  Oflso Aot ,0 ' iy W@ djo Oz B | 1 jtock
2O R0 )} sdzlzyj dzdzr 2 L tsdz Au mbph o @UNY o3, 1, to
SBEOL o Odzlw ¢ j dz .7 H)jtisfy dijp Oddd ts @ 15 , A3tz jf ta

8C



300AC, fsidj Yjct T-t5eA @ dzpo OlszwyQgasidi, 3L
f sz ydls sl ®s0@n &dyde &3 t6OL Bj tORd YOMisdy.

L JHiesls j 3O dz' . dz" @ d didietodzd Is ©  dzO dzls O dzO
sfdmMOdze & [227] . ¢ @Caidds @ dfCaiglSefinsigrtt o
OQolstsC dzOo Autf Bd s NPHESg, 2L B' Issydetsj H Qo dz
dmy Otejddd otH" dL MdiiMmd MhlaMNd)Ed d J
MnN(NOs);,  dzd dItsdedzts 2 S d Mdzslsr OB OS O. 1 (
lsj i3 j EOSHUstc @ 0 CAuH s 1 ISEMA Odzts, Ylsts W OL O Mt
SBiOL Iz j IsP00Afutcd 550

uddzsjL HtsH HJj2Mlsadj dz o3dIStuisdusizdzs o e
LaMnO; l f satsh @ 8 i3 Ctetso sdzdztso 52 f dzOL 3" |
LaMnO; sy jIs BT Is' f sddPyjdsdOs®©y j $dd dzdls
w3 ! Msdzj?2 HoBjihOsls ots o9teO®h O hIzs mw
otsLHj2Mlsads BdC totso tsdzdzts o 152 f dzOL o3 9
dL sdzd e s 9 O dg, ysts foLosdzwjls HtsSLJotso Ols!
SCMMdHdy 7 o] § PEiiRcmas o) &3Y f dzOL d3j dadzts:
ftesdmMrtsHdls dMfOttjddi d Wsttdhdtess Oded j
toj OCydd M SCIdMizstetsHBdg. 1 dizyj dzdzi ZBOAEB 16 (
qa3j dz etsdBB st Hisd Yyj MS ks MstckzSbiztclz.

{ OMYy " dzd s dz! ltOly! B KB fHshsdR, Yt
fnts dzfja?d Mn, fJtoJ ojH]ddOv f(oMmtcjHMmlsotsdy kdz
fsmistswdzdj O tetsL tsdzv i 0.8t0 i3k teftsids | wgGifn i & 1
desfdlsjdzj 8 o cetstewykr COdBjtkz, cHj ftt
Yyomsdudesy ) § ©QOfiplso jyjded sBtcOL SO} afB MW § 5
B JtcOs s dzO Wddz Iste] .

Clstsls &jlssH (lOBddyO 3.2) ftsLotsddd
SBtcOLaMnOs[ 229] . wddzsjL L OF dieQQ defis'S Oaizd fijat
fslstsCj CdMmstesH O dzj A s dzdlOszj @Rt sCMIRB s d2
i fted AC25) MeQ.dg0OMisoe sEIGldEd kof Oted dzd , f s5czlz y

81



tcOmMsosteddzd o dddeddzszadsd otH', HBB O9 ddzd
d MmMse © k1 Otcd dzd . 1 sdzlz yJ dgdzr 2 tetsL s " 2
d3d dzd d3z d34 @ tSH 'C.t5 dz If Hzls tzd tzts 0 O dzdzlz & OL Blsdzlz ¢
ftcdB Qo dzv dzd Le&Os. tsCCiIftldz tcOMlso tste H BB O9 d dzd
BOtee OdzyO® d € § tsdzzyj dedets? fyd3d fiNefls)C% itk dzdzt
718 . Vi Otcdo Odzed j B8 M twOMmMy r dijf dzd § i tc fif tsteizlz y §
ftOdzzdo Odzd o §btsC CdmMdzstesHO HdzW EH
T=1000Ay o Isjyjdedj 10 yOfmtse. 1 sdzzyddzd
f sz yj dzdesets ftoj St ftsotsHddd f tof
ftcedojdzs ¢ ©WOL dzdyder d3 S Olsdtsdzde” d3 9 OC Odeipd v
v OB AdBOMzso Vv sz yj dzdw BKOL Yytseo d GO
sSBiOLayls®., §dzkzyj dzdzr = ftcd tcOLdz' = HO9 &
1 Ote O3y Ister  wyyj 2
a, i| bj C i b, ()
10Isd3. |5.524%1) i 13.3446(1) 1
01950Is 3. | 5.53472) | 7.7:3(1) | 13.3521(3)] i
9.1:103%0s d3.| 554142) | 558272) | 7.75573) i
11:10°01Is &3. | 7.94165) | 7.71122) | 7.991Q5) | 91.48@2)
2.1110*0O1s d3.| 7.961@5) | 7.7000(2)| 7.9564(5) | 91.8842)

p (O2)

] dzd yiERf[dz tc Ols dz" 2 [ dgjslesteH . L OC dzt YO  Isw )
fesdmrtsHdls MOKRSD sy 4O i3l tzg tzd § ulsts Mmd3j M
9’ MBSt EBtes YjJ 5itcciOseEddydimR)ts jt to]jhkjdiis®itdO ,
dzd Is tc Qés dshdn, O IsOCY] BB "tsets dqLBMISCO G«
f sdzzyj dz'  daj Misd - d & BlabeEXEAJj20B0d] J. §BedR'O LB dals
Cslssoaddzd t©OMmlse tste” zd stcOlsse d&OdIsOdzO (d
Mdi3dd hdeOdzd 1 Isd tOMmlse tster Hdzv f slddnj dgdois jf
HSBOQo dzWw dzd dzj sBrtSHd By Ctdzduyj Msets ¢ dzd Yy«
BOL ek fjw d £ HigPfayddd Jlhtsd sA [
g dzzls M Btdz! "dd3 S tsdzd yJ Mlseotsdyz or HJ dzv j ditsC

82



La(NO3) HM(s) + Mn(NOs)2(ad) + nCHsNOx(S) + (9/4n T 6)02(q) Y
LaMnQOs(s) + 2nCO;, + (5/2n + 6)H0O(g) + (1/2n + 5/2)N2(g) [230]
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38,0 J fodkhdgedsdntses sty j dd vLaMn0:0 ¢
(edfm.B) 3cl8,ls] B j cOkze’ ©®BYJEO o 8 &OMIS
st WWdydjdas dzd dzj 2 dzEMNGs, DY d 5[5 tize Bz dzdzts ¢
so jteHBY OL dasc 5 dgef3dzis5i3LLOL 0 @alzsdz  yls 50 O s Isats ¢
qdzls jteo Odzj Isj B j eOlskte s 1050 HEt 1100
ModHjlsjd Msokjls & tsMmlsj [st 1lks2 YoOLr.
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d3j IstsH O d3q
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cdHtesSMdH IOty Otz s 15  j#H®j ¢ dfteds o 5H Bt
GdHteCMdHO i3 © tc c@sdg @[ dzv(did n tcOMlso stcscC
Meslse jlsMlsokze h j2  Csdayj destcOydd ftod o syl
Yyomo. [MOHS MLtejoaOdz o Ijyjddj MEzkst,
dnd BO ftesyj MMO 6B cOL sSGLAMEIOH)(R)de) U detsc
A dzOYHjddd d fsiistswdsdetsds f jtoj d3j " do Odzd d :

1. MN(NO3)4#2NH,OH Y Mn ( 4 H)2 MB;;

2. AMN(OH)2+ 4 3f Y 4AMn(OH):Z + 21 Z +2f

3. Mn(OH)s+La(NGs)sY L a [ Mn {NDk).

In situ fyd dzls laMnOs d L ftoj Cztemtstec QNO)d,a[ M
f tod ¢ tsls ts oddz] lamipstsds  fif oS Wscidff &z ©  d dzls j teo D<zj |
900C. At jdzseg j desW OL s 2 OdzOzdL (stetsh €O,
SMOHS O hdd s ez L Bfctss Qd @ dz, Yl ts s
toj dzsG j des O Biste W dz' .

O dzOdzdL tojdglsejdzHdW eOC ydsdede 7 el do
B Us@®LOdzd j § J tetso aAMG RO T dZ2® Py  § tod IST§ di3ff .
= 500 Aw. 10 tdfMzdzSj 3. 10 {§ tsKa@nONdts T tc o
= 900 Aw. 10 tdmkzdeSj 3. 11 BCOLOd L O
(tedf. O3 .dl 14 sdzkzh dtod ds  tBlddg @yejdad)C 5200 Sk
LaMnO; ( tedm.B) 3 skl Isj &3 j tcOlskzter sBYdcO o tsB
900 Awu. sl WWdydj dzls  ddchasiziO? dztsif s d ¢ tisBfisho db
Bj ssHisd Msteaapd ds AdAdfazdsts (b, Myls 8 . 1§ tc Oy
ots oditglsti tco Odzj Isj B j Okt fMky Oj Isfw B tsdzj
s ttsMmisj [st 1lts?2 WOLr. | &e SEE@HALJGH |
od dzdudde Yosdzz"h dteddz d ddzlsj demdo desflsj 2 .
5OCyj ojddudd tlsdsilldld( &OB dd dzB j dhd e c
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t d fkz dzsiCy j3dsiljltc Ol tedz j L Oo ddyd dftshiprd diteftad
HW e OC yd tsdzdz’ Bl SE©s f) Caf B sods®, WiGad ¢ sls 5o dz

B3d sEHBE Mss ydd
s OB &z {DORBOW) Ister &g aj § jf ez B 1q Boaaf

slsdetsh j dzd J d dzbodIcen d & dz®©K) 15 f & dzdzr LaMtsds, tc Oy j d
ftcdetslstso dzj dedets e ts d3j stsHtsd3 MisteB

T, A a, i | Biia, G | Baoo, G| lodlina
550 3,9101 0,76 0,69 1,604
600 3,9137 0,53 0,5 1,855
700 3,9224 0,48 0,425 1,904
800 3,9346 0,49 0,37 1,900
900 3,9469 0,39 0,3 1,920

o d daslpMnO; L ftoj Ctemtstc®O, Htodcetslstso dzj dzdz
SO H jLah@®:; iBj ssHisdE e A3 Misdesets MO H j dad
fNrd B84 v§legs : fisd nddi3d stedud ME dJ  drsstisAslsis:
BOtEOdZYyO d &ORsSOdZO MijHddYdd ] cdHiEC f
SBtcOB OIS 90dzd § jtejCdMm! ¥ oBHGEEESHO  ftots

1. MN(NO3)2+2NH4,OHY Mn(OH),Z +NH4NO3;
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2. La(NQ)s+3NH,OH Y L a (D H3 MNBs;
3. MN(OH)2+ 12{ 2Y Mn(OH)sZ + 3 ;
4. La(OH)z+ Mn(OH)s.
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B,,, degree
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l o] ClaiiOp ¥ dz fMd dals j L €t 6D Odij Istsdr's dga(Qs); dzd |
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HdMisd dzdzd tetse Ocdzdzs? o tSHj, LOjd& ftod s
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