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2) 1 + cd|2) slyaPBA2 vy llssdE BHdO yoO{117,5 ftd 5
9r Hjdzw jlIlsfw H dz
sCMdHSe
ftojfwisfplselzes h dn
O dzsdzj et Oydd.
U A Li,CO,TiO,-0OdzOIsd1l) [ ¢ © M Otetso |LisTisOr (& Yy Ofplsd yr ddzd [17]
B IsOdesdzy 320 (ftejHMISOad0, 5 BIBESEsEtOddzd ¢ O.|160 fted 0, 2
Y ofm tAd odH def
2) tslsy 780 24 y |Li,TiO2)
R AcOLi, EtOH, TiCl, 1) fkh ¢ 0O0-12Q dzv |LisTisOp TTIO, - |- zdtesCtsj tc ©fy| 119 0,21 C [114
2) tslsy-§0O% ¥0 ¢y | Li,TiO; yOfglsdy fts te|f sfpdzj 30 yd¢
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dzi f e Qo d dz dglzs W
AcOLi, EtOH, TiCl, 1) Mmkh ¢ O-12Q dzw | LisTisO1, f M Yy Ofmisdy dq dgfoo I o
2) tslsy-§oO%H Y0 oy [ ¢ d 500 ddWtstedzdk d bkLCtsj |143 44 Q21cC
3) [¢ tBtOL YyO [ff i ¢ Oded0] fs OL iB] O fsmdzi 30 yd§¢
4) tsIs 3 600,10, 800
900Pu
14 ¢ B IssHBR 1 j|1) §jtej digdi M Odzd ;| LisTisOm 150 - 200|t OL B4 te YOMmlilsdRr ts dzdzO W ftots
Li,CO:5% diBF,.|2) lygskh 24 vy dzd ftedcsistse dzj dzdz" ~| dzd ¥ 4
I s EG,HNO; 3) Slsy e 24 fesyj Mmoo 14 ud
4) f sdzd d3j te dz" 2 tOL d34 to YyoMmlilsd1
5 -3§0 f sdzlz y4 dedz’ n fiy
5) slsyd®05 vy Htezedn ftotsyj M
YydisteOlsdgr o3 |1) §Jjtej d3i h Odzd; |LisTisOp, ( d2©@ (110150 ([ BWOL Y' , sls sy [147
Li,CO; 5% dl2) slsy dic9524 y |kzetd 650 %, sl s d
#TBT, EtOH, HNO3, |3 ) ¢ j dz@ 6B dce Jftdmklsmlse Slsdesmdlsj dz' dzts
[ s Hslsy de758 Yy Li,TiOzn tslsw 4 CtedMlsOdzdzso (6 G
ECOL Odzts o 100 dza3) . sO¢
Ctekzf dzr = SCtdMmlisC
H s iBM® dzds.
ftsorh jdedd H &
sj B j cOskzter
w9 dzOW Isj deH §
Zojdzdyjdd® ©OL
YJtejtL -1, fjtej d3j M Odzd ; | LisTisOm 150 - 170|r Mt sdz' L 59 Oded
YydisteOlsdgr 2 (2. slsydicds 24 dzd3 L Isd dzj dze dzd € tsdzw ,
Li,CO; 5% d|3.ejdz ®BEEHJc § CdMmdzsiIsr g sHlsOI
uTBT, EtOH, HNO;, |4 . 5lsy 750 5 LWWJClsdoe dzts
EDTA, [ s ftoj HSISo teON j dad W
fsimdzj HEzs M jets
O dzs yOfMmilsdy dzd Iy
14 ¢ AcOLi, TBT, EtOH,|1. § jted d&3j h Odzd ; |LisTisOp ( dz© | 105 ltedetsistse dzj dedz’ j|f OL 6w H dz@'O el §[128
TEA 2. Mh 98 6 vy odHds { to T TiT O dazjdzd tH151 ftd 0, 1
3.6jdz ®BEHJdce GFLi,TiOzntslsw | BstoW sdzse d & Mt OL W H dZ@ O teY 1
4. slsy icc00BED ECOL Odets 9223 dzdtcOL g tesd3 yOMmisd121 ftd 0, 1
114 AcOLi, vl u 9 0C. Mkh ¢ 48 dy Cazdzdf MdH B BH S
Ctsdzy) , PEQ600%i 4 vy 1)Li4Ti5012 35 BECdyomlsdyr fn &kBdS11) 124 4tcgl 0, [56
dzj HW dzOW 2)Li4TisO121 TiO, cOL @B tetsd3 , Mm49 dted 30 ¢
dzO t A p dsdzts 6 sy d mdzj deder ~|2) 16 60, thtc8ul,
9 dH dz ZOdetsC tod Mis Odzdzts 9|89 By / ¢
Li,TiO;, dets f sls 30 HBs 80
) Mils Ols ¢ fstedmlsk Mlstelz €
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ECOL' 0 0j s

114 |TBT,EtOH,AcOLi |[Mmizh ¢O fugd 200 0 s 5 BY 5L ,diO, LLi,TiO;
1)Li:Ti2:1 { s d 680Gy 1) Li,TiOs 30,5 qHj BsdemMistedtelzjls [1) 12 ftcd ([44]
2)Li:Ti4:5 +2 80CPu LisTi50,, yomisdy, ELSCtsj[2)150 ftwd O,
3) Li: Ti 4,8:5 Z0 tAd fts5 tOL &3j0e05 dB3) 135 ftd O,
9 dH dz d3j dz' h k2 O¢ dzfs o
Li,TiO;, dzs t McOo dzj dzd®* M u(
) flls Ols Li 4Ti 5012,
ECOLT 90j1s qscouao;ls h  tg
LisTisOpo 1 LioTiOs ttOL i3 etso YOMIs (|
[ ut HifOwOWddzd|1l. §jtej 3" Odzd ; YOmisdyr fJtHmk (114
ndzsf s  (yl2. MEh g@ 6 y LisTisO1, 30 dedz |yudmlsizs WOLEk |1256tcd 10 w
HNO;, TBT, LiNOs; |3 . Qo lstsd3OIs d yj M ¢ Astesh 28 Ctodfis G
¢ 56 dzd y d dz; 250
4. slsy i 8000 Yy
[ ut [Ti (-OPr) 4, HNQ|1. W ddz' stcOyqW Li4TisO1, 80 dedzs [RBJ J Is z dzd [126
=[TiIO(NO3),] d/2. tldi 98¢0 OndlsjSlskztelz, 170 & y / d
LINOs, ¢ s dzd yd |3 . sC dfdzdlsj dz' + o Oc iztsdzj e Oy ¥ B|atstetsh OW ¢z
4. BBz W j dz' Tz800 f j Yyofmlsdy ©OL d&j et W jClsdo datsfl
o Mistesj dzdz" A3 d
B S ot 5tcOd3d
[ut Ti (OCH3), [1. 1 jtej d&3j M d ® Odzo yOfmlsdyr MW jtedn [124
HNOsLINO;, 65 -|v=1%80Hts B tOL ffLi,TisOp- TiO, 150 dzdMmtsH destetsH dzts? o3t -
O dzO dzd dz 2. e Ot s dzO dzj sud dz dzj
3. ©ly§6 10 y Ocd&zsd3j tOydj 2
Ut TBT, LiOH, Al | 1304118 y 23 BECd[BtcOL 28 Ismw L 9|281,5/200 12 yde¢di[oq
(30%) 50073 Yy Li,TisO, 1T TiO, Yyomlsdyo, s 0, 1 u
(46,8%) Fdz steOlstsdzS da d227/20022 yd S dz
o
Luvue |TiPT, LIOH.H,0, | 18041 16 LisTisO, 1 TiO, [BtGOL j Hjd315 ftd 0, 1[[60]
PEG 600wi 25 (53%) 100200 |3Odzr 2 ©OL &Bjte Yyd§s dzO
260 ftd 0,1
ydes dzts o d HT
Lu4 | TBT,EG,LOH 160412 Yy +uAf (|LiTisOp 1 TiO, |12 &3S dj) sdzOw MW j tod yJ i 266,5205 2 yd ¢ d[11]
130417 Hdzj 2 (50%) fMsBteOdzdzOY dL &0, 1 w
400072 vy 217/192 22 ydes dz
H
162 ffmdj 1
L uvue | TiIOSOI2H,0, 180w i 2 4 y Li TisOp, i TiO, trad | OcGtej| 186 fHtod 1ua |[[7]]
LIOHIH20, 600%iT 2 2030 dz(dzOdetsdzd Mlsso 52 116 f tspdzj 3 (

sdtsdksyj o ddz
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lus vAl (UVI) D)LigTisO12 s o 2O didds (& d3j " O dzdz" § st [98]
LTO, TiOrtelzIs (15047148 Li2Tio3) 10 ded3 [StstetslsC d 1)145 {fted O,
NaOH 30045 vy 2)LisTisOp @ TiO, |G teOdzz dte O toj H j dzv s Isfyw| 2)1606f tcd O, 2 C
(TNT) 200 dzdHdOdj Istetsds 200
ROdeslstclzB € fto]j sBtcOL ts9 Oded W
Bdets ¢ sdzts 2 dg' =
stekzB YyOlsks st
Ofd &ddzd Isted ydz'
ddzso ERg Nai® ts
ftso jton dasfylsw 5 o
C1d TTI P, w1l stsdzstetsdzdtelz j ¢ 031,0 |vyOomlsdyr MW jtdyl60 fted O, 1 |[12]
HPC, id3|zij JJd?)thSGquJ LisTisOq, nstosh Ow C iz
Oyj stsdzdiOd | yoOmsse ; LWWiShkd s fi) s
H,0 2. uwbkhB® 5 vy
3 Isxde 10 u Y]
800
[N Li,COTIO,0dz0Is 41 . 1 j t6j dsj " d & Odzg stedMmls Odzdzd Is 1162 ftod 0, 1|[127
Mlskzf ¢ j Li,TisOq (4050 dz(tej GLzdzv todz j y BC sl  ff j tog
2. d3d§tetsatsdzdztsattthJanlsOact O dzs yoOfplsd yr . 144 fwd 0,1
700-1b6Is i3d dz t Ao 9 d H dzl SHdSsHdMS] oMYy &3¢ sMmis! olsts
Li2TiO3) fMjte! jLds2 OGd&zgHOd] | LWW
MR teOdaw j Isfmw
94%
C dzj S-If TTIP, LINO; VMisOdetse C © M) dg Li,TiO; 1)30,776 cd 0 ,i85|[13
m{ d dzq + DMF, PVDF ¢l Li s Ti50;, J
HOdzj § Li,TisO1, 7 Li,TiOg 2)1744 tod 01;25 5d
sy de700% , y dzO dzts 9 15 dzts € 3) 155 g, 5]
N 691td -D, 5

¢ Jil Bzd fpd fsdaietsr 2 o3 lsdsqiS e ol didels 58 2- v BHA Is Odats OBt jlds s H wfgy ¢ Odzed W i t6 C
Odiq dzts S d TREESIO) s 6 0B ks d dzO I lsdf s BsiaRdzO W [ SEG i tzls & Gz dzc dzg € 5gg] | ded & @ N ® d Is Oidzd d
kjbeOdL 5 to sifesSHisS, i) JH PGS § d dzvj Jf dedizg dzts 1 HzPEERE ®)did | Is d dzj dz¢ dzd S 5 &'
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10Cdzs yjdedy € cdz@ej 1

[ Olsj tcd Odzr LD LiFiQslefsTi0O; ( czlsddz d OdzOIsOL ) dBsG 2zl
COuyiMmMlseaj OdzsHdzr » BOjtedOdzte HAzvW [ RO. lts o
ftetsyjofigh)'H Wq dafdrj qjsdethy dzdlsdw, Mtsfttse sy HOEN ) MY
C Olsdts o1 iTi

I muzEpfjietsyd MM odej Hicj dedwWw dtsdese dzdlsdw ( tetsk
ftesdmMrsHdls o BjLBHOMds?2 5c8ldzOfRE de.i XD if tExfpl fsdgdnis
HokzrWOLdMsdkz BjrOddL Bz d R OtOCIsj-e@L izY isdpw n {f S
1.57 1 Isis)dz. wOCts?2-otsGihig@dzesp dsgetiz' dzr 2 f tslsj dayd
oLOddBHj2Mlsadw &BOIsjted OdzO T SE| dzj @ Is dc tsldtggf Istedzj dyO ts
dL d3j dzj dedv tsBJ J BO HBMisdecOj smY  [isjtedsts ipy OLSQ dXsibote
yqdSdzdtetses Odzedd o B d&zOMINd ) f &le jdezy ds@its ots Isedztshjd Is] dz
EHjd dzts? J BEsMisd d dedL $dJ L dzOds ddffdsts sedds tsylg e jsf
Fodddydls: , JjMmdzd ydstdazdtseOdd] ftotsotsHdIs.0i 20] B tsC
lted Ytslsj dzydoOodzOr dzdyd 0.5 1 fslsjCOjls olsstcOw
fted {1l BOLjtedOd B' Mistets H | &8OHEERY Is y O fiplsay +
dzj sBteOlsd dii3sfisd { dzj Sstesn dBdyj MEsets ftesy MO,

[ 4 O dzO s Li Pl sMtse j dz2 ¢ odej Hiej dzd® dzdlsdvw, s
ftesy M 1 dzj StesnddBdyj MSsets odzj Hitecj dadwWw dzd Isd W

f ZOlsts) f§d Ol fzydQdsOn ], (cilkssdkk &OkjtdOd
L dzj Cesdzdlssds d RO©OSkjtedLizjlsmy §dsis?2 yd< ddt
ddedzets? d LdzjCltetsdets? fwsotsHdhshisd Ol ed

YyqdC azdtetseo Odzd j kHOjOafyj teddzf 'R tsoze@® Otz@@Ete ¢ ZOdzts 6 d y
fted dMftsd LsoOddd o SCOyjMmlsej « dzj SlstctsH dFiOzi d3C
cklsd dz0  OdAEBYUO®] BOI kB ofMmMdjHMmisodj dedL Cts2 d
f sdzzydls' ftedj dgdzj d3" § L dzOyg ded v EHjdz dets?2 j BSts
ROl jtedOkOR. 1 ilstsdBkz, &sydts fMyudlsoOls:, ybt o
Bsdzj j LigTDs dedp)zlsddz d OdzOlsOL wWodzwe Isfyw 1 dzj SISt A
dzj &fehjOj s 1@0 3o y

l jtojatsH ETOQEHlsx®desz o3 B i@s@dsTOITiO, f 5L o s dzw
fzh jMmise j dedets Edzzyh dils! + dzj Sltetsadadyuj MSdj @ Oted
tcOB tsydJ stsC d d z dzlz y hLAAs - oy d Gazdstc 2y dzig fizls © dzO
L dzj SbtesnddBdui MStsets odej Hisj dedv dzdlsdw. It oMmjn
HazWOdsMistezC sz d s Odzdg ifs B (B3 Is jdmgsjdatgiol; o' L™ 9 O |
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HOdzdz' | Ists Isdsalzj H judad j 1 dzj Clstetsn d dieliDj e TQf3tsdejf @& Is dinad ds
EHjd dzze  j BC sMis BOIjtedOdzO Hts L dzOyj ded?2, cls{ toc
LTO. GbB®CIls &ty jls Brils! Bl Wiydej dz dzdh+ fddzt dgr &3 o
Li,TiO3; 9 B d dzOtcdzts 2 . M f,deflditflcs H GsdfdaBjdzd C dgch Oedz” sH dzs2 O
f sz yj dz@ dz@ s &'sW3 sL dlsdzr A deOuipdotgias ¢ dz2@d&d ydd E2¢C
ddzls j toj Mdesets {1 e OdsPMGlRH Rt GIstzls Odz! desects f tSHIso j to

O Odzd L s B dzd Otlsez@ddzlz’'~nn HRfHsF & § sLosdzv jIs fH
o COyjMmlsej wBi jA ke @Mmdzdzjizols s@dizitds'y LTO, o ¢ dz¥
Hisf sdzded Is j dzLifBOs=d MO dzd W e Is dzO0@ 1 dzj SlstesW dL dud MS o
Mots2Mlsoe ® LTO ¢ O0Od30isg tod Puztg®C 8 dzveo dzdlsj tcOlskztsj
Csdayj delstcOydd Htsf tsdddlsjd dgf = WOL 2O [ dzj SIstets
1 dzj ClstetsHdzr 7 BOIsjtedOdzO. v OCYJ] IstojBlz¥ s H sl Gtfizdac
Wstcdzdtetso Oded v Wi o] defef@teizd jr 1z f) dztsfafig P dzlsfj Ld3j Islts HIKC
ftedojHjdz OdZOdzdL dzj Msslse jlsMised?2 oMmistcj yoOr h dn fiy
B sSsHO Mddzlsj L O. rdzv BdzjjJ Mjte! jLdes?2 ddzalsj tof to
ftetse jMisd HjdTsd el Wi MEdiy dMmMmdzj Hise Oded™ L Isda
MtczCIskter, dsteW sdzsedd d dr {dzj SltesWdL dyj MSdn

OB d&dY® I 4 d da Msslse jlsMmised?2 eofistej yos h da mw

RMistsYyf JIstsH [\ J zylsjdader § WOLT 5 (A 1 Odzts Y
md dzls § gqLB'" Ists
Li,.COs

[102 ] U d 10 toj dzlscj dztsc tc ©Od3d3d o d H dzts

[125, Li,TiOsts ftcdfmklsMmlsadd S tlststets?

[109

[11Q, IR 10 tojdzlscj dztsc tc ©Od3dzd o d H dzts

[12§ Li,TiO3ts dzOdzd yd 6 tsgs®ls' j dzj

[127] UAB+[ 11 O toj dascj desGteOBB] o dH dats | 830 gk
Li,TiOsts &Odzdydd SCtsltstets? o

[119 UAH 10 tojdzlscj dztsc tc ©Od3dzd 9 d H dzts | 3d30 fighn
Li,TiOsts &Odzdydd Stslststets? o

[53] U A d ltedmilsmise 2 4TIO; & OC BRGE2 g 8d0 M
Zf sd3d dzO 4 Ismw

[113 UAH ltedmizlsmise £ 4TiO; & OC Blstets?2 §5d30 fiYh
Ef s5d3d dz@j Is fiyw
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1ol e 2. CsulgliRIgauvyouu?

2.1 mOBOSkjtedhmlsdSd dMrsHd 7 BEBOEY&EB (

MOBOCIjedMisdCd dMRtHdy 7 t©jOCIlkdotse ftdojH,
pjhjfmlse Brdd oLwlsr &O OdO&dlsdujMSdR oj MOR

U OB &g UM O s j edMisdSd dMis@0diE2 o 50gBks . MY sd
©jOCIsdor :

1 OLoOdzdj o h jintstodlkzdzo o 0dzdW¥WdS oOoydw

11 11 »

s OteB sdzOIs dzd Is d ' Li,COs ..
JSMdH IdlOdO twkisddz Y.
ldHtetsS MdH dzd Is « LIOH AH,O n.oU-
Ul lstcOnr dzsted H Is(TiCly n.oY.
J]dHtes¢MdH dzOIs1 NaOH n.oY.

vddasjL S MiPHsej dzw

[d2v MddzsjL O L sk ¢dlstBdbdacamasase)s s finsd o
tcOflso tth) TisChyj dzls 6Oy j B . /2. | SH s B sdcPdgds o E@L
BjLoBHMGZEEE ftjf OO0 HJMlsddzdzd te tsio D dzeizts 2 4 o 4 H) tsY
sz yoOdd  d&jSktsadBduyjmMSdd MfshmtsBtsd ©® BjLH
1 dzj SlstesHtse dMfsdz L soOdzd MJjlsyOlsr j  dzOlsddzse ™ §
or Mizh jdzdzr » Hts  silstsw dzdets? ROMMT f todu ) € tofclgnEidal
LS stesnddBB3duj MStsets MddalsjL O (SCMjtetsejdy2) fHted
sj B j eOkzte ®1§129.00 Hts 500

[BOLLYTO d B d dzOjedi A, B@EMUTOITIO, B dzd Mddzalsj L dt
fsish & o jtoHSY OLdsets d cdHisls j ted3Odz detsE s Bj Is

"osdkyjddj ¢Mjtttejdv ftosojHjdts €. 7. da. uv.[. 1dBO (RMUU
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2.1.1 vojtoHBWOL dF RdzOneddzlse LLTOJUIRE £ TO-TiO»

J COyd mlse j dimMrotsHdzr 7 tj Ocj &z BO® H dz¥B d flz® tzblzy ,
LTOI Li;TiO3, LTO-TiOzIls 9 j toH W OL dg" 5 Bj ssHisd3 B'" dzd My sdzt L
CMMjtetse j dzz OdzOlsOL, tkzlsd(~..w.)). d ¢ Ot sdzOls dzd

[BIcOLBoaOdzdj LTO d Hoikialig LTRTIO, fiaffpldsjHdg| didT GizO
Mtse dzOMdets kZtcOo dzj dzd &

fted dmMisdy LtsoOdzdd ®©WOLd = Mtslsdatsh j dzd 2 Li: Ti
dfmn sHdz § CdiRf tsdzj dzls Mdsd h do Odzd o Misj ndBd3] Iste
ftoedetslstso dzj dedwv B d dzgOld B2 C Oftpcp fiplelgOds” dAqTs@ W (s dae oliEsd
fistslsdatsh jdedd Li:Ti = 4.2:5, 4.4:5, 4.6:5,

HOdz! dzj 2 M j &3 tsB B L-0&ORCAAEIC-16,0MC-2LIHC3, MBHjtey Ohdr 5
30 ®BOMM. %TIO§ OLfMtsclUsio j Isfilse j dadzats. [ dzv it g d3ts ISTEDT B
COteB tsdzOIls dzdIsdw d teklsddz BtcOdzd © Bsdz! desdz Missls
HokaWOLdz jJ MdMmlsj d3r © HOdz-1dkJ -2 JLGT -3 sfifds HdgQoy Gz dd ¢
30 dBOMM.Tid,, WABSEISe jIsmise j dzdzets. R MR tsHalg tg ¢ Godgfj iy  di
OClkdoaOydd ([fd) o or Mt dgjtedjlsdyj MCB2 MY dz@dajy
SrdzZOYHjdzdJ d&3, ) BOtOBOROMBI d " OO dL Mmls Ebdzd
10 d3ddz, Mt MEstesMmis! & otcOh Jdzg W B OGD®B OB digfldgy tdgjfj HD
[¢ dmeasHdr 7 MBiMj2 tjOcjdsses BOKLOBOd ftoj HOH
L OGtdz] dzgdv tsBtcOBOI" 90 &3 » BGBOL yse RBOIsj tcd Odzts d3
tcj Ocj dzlstse tsBtcOBOIs' 9 Odzd oH dB'0O WHCBCARIZjIs dov I jsw jj dsdk jo
h OQtese 1 Iss2 Mmd3j ! & .  Odzj ] BBtOBBISOdzdzz Mmd3j M
dmf sdz! L soaOdzd. Abklsjtocso C O {ftsLOcEcd™ jdiy dzfflve jife@slsi' iz € d
dL dzOh deo O h d dizgMw BOIjted Odzs 3 | Bz’ dgj At @BO dz® d dzff Y J
sBtcOBBISOdzdz" = tBtOL Yysse ¢ OLOkz ftedmizlsmisadj dz
odzdwdedy dzO HOdzd? t6d + &g @ dzqf Wzj WEOd3 o sLHJj2Misedd
ddzd &j~0ddujnMcs?2 OSCIsde Oyddsj (zfizts) d L 3t tize g tizd g Is
so jtcH' 7 ®HBOIjtcdOdzse. 1tod 1 Istsdz Mkh jMise j dedats o ts1
EMC steg ded & Iso jtcHSW OL dets@ s oL OdBsHj 2 MisHG w149.§ tc
[ 5§ sdzded Is § dz! detsj o dzd W ez g © fi3eg GV Uslsc IPYE AL B Oteof o ffipdsiy jf
[ ¢, ftcdotsH W hMyHgiidf tcOo datso j i W BiIYHE dMrsHd @38 o
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6 OCoydisls: His fetslsj S Odedw 3f F D@EE d a3q o fp 6 © tedz’ fo J ¢
ftod Isj i jcOkicdB &0 G5uputa00 qiedif.0 2. 1 ftjHilsOs
fdsj M @&y % Sdede’ = Gted ©OLdZF 7 j &Y jtcOskwOR.

* TiO,
. MA 5 muH * * LiTiO,
MA 2 muH * LTO

- + Li,CO,
2 * JL N
*
*
I .

e ®
~
R v S
T I T I T I T [ I
25 30 35 45

L
|
r T T
40

r ¥

900 °C

b %

800 °C

20
2 O, rpag

{ dMEMSEdY OC e Ok - 88 Eda disso Odzdzr dgd,de s j
SB OB 514 @tdelsy &Y j tOskw®T 700, 800 (

s OC odHdzts dL H Odzdz" n t Ao, o toj dzw [ ¢ fmizh
Hdzd Is j dz dztsfyls [ jffhd@idisdju jtn ¢ OW  OCSs d g O qfvs dzaf dztizy JLls dadf
B detsW OL dz'BY L L WY tsdzded Is j dz! dzr fnte df tBe0dgg Mdetsn o Puogw ¢
B ~OCIsdodtetseo Ofplz dipicdm J tey Qlp dzdl tod d3j Mdzr 4TiIOYfOte d  ldstizds
Isj B j eOlskztc] lsydcO.

U OB dzj Isd tdfdejGidadQite ] Is j dz! dzts  d3dAN@ Sl HffaR gh M O dita’ drdzd
ttzydtsds ¢ dHtOs dzd ud M 53 W tetg dgin.d o to didls Olstisicsgt(s 2Nty € £
Eihdzse dwa, EZCHUYIRdzdzr = o IsOB A

dtoj Hdzd 2 Cta@fifipgjQalfdedndty g toH W OL datstetis] Hf flzizlsddL Of
OdzOdzd L Olstste©® GCtcOdrz dztsdzj Isted yj MEC tsd ts fyfifday ) lYf @yl @ .0 Otcd L
9 Ijujddj 2, 5 d 10 HBJdz ftedojHjdz dzO tod iz dzS §
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5 OB ZEYO® Mdzse ¥ dL ¢ s5lssd @O HpWw W Ossw 1 fdhksj d
f dzts Is dats iy Is -

{BBOL JY tdNdd M jcOodltej iy [lsdshdls)
T°C Uy ( &q dz) fdztsls dzs s
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t Mz e @ L 8 2zj dzd j tsle dsts findsls (MR AEHE sHdz' & toj OC §
fesdjyzlssyds? ¥OL' d Cdzj yds fseictOEOUDTAGHKD, 1 toc
LTOi TiO, (), LTO (o)

{Is dets i d Ig § figts Higistepy O dgPH M A mydls™ o Odzd 5 L dzOyJ d
dqdzls j dzlmdo desmisd HdWOC ydodeder » fdése COYHBR2 WOL
Codzayj delstceOyd?2 Sl tsdej delsO Mmdsd d, ©ftej HJ dzj dzde n

s OCqHazs dL cthesdqty & dsj ¢ sdduj filsolsTiose t
o j dzdude O smw fm ko jddujddjd Stdyj dsteOydd dzd L
fteduj &3 JudiOmftebhlsgzils tBdZOMIS! ULJO|IGAOEREH Y&
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ftedBdzdL dlsj dz' dats + § o d o Q@dzjsdig dz' Isots 6 §Sts dzdfugidin s ©cj §
W OLLI;TIO; 20 yOdzts ¥ tstc d3d LMOH @ded{ijs- Wit B tSdzj J dzdL € d A
l lsOBdkzdyj 3.7 fHtede jH de HOdzdz' § 9 d &Lsdsg dzd
LOoadMmMd diisMmisd ls Isj i3 j tehfdsfiplte)” d3.Md dzls j L © B d dzOtcdz’ n

v OB dzd YR L3R dzj geqfd] MBH ey Odedw WOL ( BB3OMM. %) o
mMddzls j L O B d OO RO ijlTDIF P 4§ toj Hdz@zj daiglzBo | Bt Hsj d
&4 s H{lls o P dz' H

vl BY Jte g SH | to(Olgainfd.[ s @)y OaLTOiLi,TiO3
dz0 G e j TiO, Li,TiO3 Li4TisO12
(%w) % [st % Ist % Ist
650 492 12 91R 36.8 4 19N - -
850 36.1 15 AN 63.9 5 718 - -
950 - - 18.94 887 N1€ 8106 389N
ud &3 Jte 4 SHJ to (0O d [ s (Hzd3v ©aLTOITiO,
d&z0 @G te j TiO, Li,TiOs Li4TisO1
(%a) % Ist. % [st % Ist
650 55.9 14 26N 28.1 3 91K - -
850 50.3 2 0 2SN 416 5 41N 8.1 16 2N
950 18.72 245N /¢ - - 81.28 308N1

R L IsOB dzd YT fud@ifHsjys , Fi@atss dzDH O Is dBOdzr di3gd , tc O
dzj L O dMd dsts tsls s & jeOblkzter MY j COddY, ftedud B
MtcOo dzj dzd ¢ f H tc scotedsoggfi Ws@ee@izd . toj L z dB( IS @Glsn ¢ & fdzfj
dimmdzi Hise Odzd 2  fEst d2Q tOdE(2 LTENEAEEQMEY LLOTIO; dzts ¢ Odzd L 59 C
f so j tonLdgsisog

v 06 dd3 s EOtADLAY d3Oatiaipy 5 dzlz y § dzdzy f) iy df jtetoBAE@L LTS
Bd dzOtcdzr -~ LTILIENEDE d3TOI TiO, in situd3j stsHisds HJddzOdzd yj M ts2
fZus®] O I1sO@Pdy j 1 defofSistdessiigdasy d uj MC dn d o Gfpdzi s
fMsH j oy Odedw W OL ( BOMfMH jUOdatz" § IsdZD fgsdiddsp OB H
t dlso j ditsy @tdc ] H dztsiy A jlscklz f totsls jj @R Oitcdz@L Yz ¢ OteB ¢
dzdlsdw d stcllOpdfhh dsisd Bl Olsddsets Mtstsd.dash j dad v

10 tdimikzdzC§ 3. M7 j h©, HyHdEyB g eiafodiz®tc dz' LTOT Iy Ji1491jTA
JLTOITIOALTT).1 Isj B j 6 Ols Iz to dats Ty W sx®@dgdstellz jHldsh W5 50ts dzls O € Is
azdisdw d TdEGHdts il . \fAdhifaed d jlddd Isj BY j e @OZzte’
ZOyddzOjls tj O s ®@OdZdg] TicOL H | =20 Q@ jddfdglrs] BB
Li,TiOs. ltedyddets?2 SAG@PL O QEgd WL TLA  dz0O ,COh/TB, sty jj sy OR '
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Bsdzj j o' MBSOV MitsMBO: s OgEPL jzjgzdad v W QL W OL iz
Wstedsdtolzy h j ¢ sTWTIOf c@a & ) § B dzth I jf fj s & dzO YO dz! dzts L Ok
dMrsHd 7 Md3j MY in lge@ej disdws ™ (sipl€j ndidsdkz] dzj H sMls O
HOdzdz tBj H Mls O dzj dedz’ d3 4. dz0) s  dntz Jagvi 1B tc Blls gz© O dzdf'O difpls.
Li,TiIOJ/TiIO, 20y d dzOj Is ¥ st dz3d tets o O kiATiEgD,. | i digslRlz idtg ts HifACj 8@ ts
Motsls dzs 't &z d dzr 7 & &6 pdzBaTiDs L i d s ddre  WiBI0,jdz0 y d dzO
HdgWWEdzH dtese Ols!  ,TiyQiotelj L s Hedsl2 s o 0idzd j MsOuff th tstei iz S Asd) Is |
Cdzj ydzg' 2 ftesHESIl 1§ to] Hibpls Do ddjsEis@f) s Bits 2 fy dappsupdsjyy Od
dzd Isdssi  THA f sdzdshls! 8 t©OMASHE] Is O L dghs0 s tatfyfsatmeh
dzj {testej OcG d to 5L, 0@z Oblpdps R j sfw  dz0 5o j oB @ d OB
Mujl fslsjCoOshdn §OOddj d ds ftsyj Mhss Oct]
3 W OL dz' 7 {Getaigidefms.d y N0 dzj LLAe d Md d&3ss  sls  Is j d3ifiz) 6 C
fnd dz’ dglgtslz jdsifl'@ BB OJ sy WOL 2 M bBj &BEdaictPL dgist
Bsekzls B j fpysjdjdie OIE mhgsihLdjjts j dzdzr j f s® J dz0 watizin d )
LTOT Li,TiOs. | fydzimzjujts il @es C @d Is d & Li TiOf) s zdzs Mls ' 8w OMA |
W st 3] to No@HETig0, YOMIs dTiPz 0 Mty I @dedcy ¢ dots e jla & dz
] 5 dzz \BOjed te dzlz ¥ LigHs@uls Jidgm s Missw h s L BdzdL S dn Ul
Mtstslse j sleaidr f3s ftcof ol @g dedzy g3 3. 7
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1. RfMMdzj H fatclsdg j " , fteslsj COshdj ftfdO dsop thez®@(
f)d i) WJQHLI,TIOs LTOITiO,. 1 Mj eBteOL Yyr B d2d §tsdzyj d
fMd3j 100 i HisO o' MisCtsd dzj 8¢ jIsdyj MS 52 -2 " Adctso SR O L
Moslsdes jdzdwrn Li: Ti Rrw] GRVstys e offdgg MW tcOL 28 M d
fMsH j toy Odzd § W oL fh odsh s B ssHO tdlse jdz2 HO.
Mtstsls dzshi:Tidgds F tc O dfvsifftijwy md dzls j L O.

2. u9 jtcHSW OL dz' ®lIs dipfuiAlsii LSl 6 d H te ts Istfj tsLdzOsrdtflde thds 1 d
ftej Hj zOR Bfdsidftad@Isj) LMAifgFiOs3] LTOITIO, i L OH Odzdzr d3 fyts
Hisf sdzdzd Is j dzd detdR. j W OLftetsyj M Mstsisdetsh j ded v w oW Is
Codzlstesdzd ez | A3 3.

3. utstsisdztsh j daffj dz@ O dE'i dets oL QdgsjHAdEES] M dsj Mw R, Mmtsa
tej OCydd, ¢0¢ ftod dqLB"ISj ddlsdw, IsO0¢ d fted J
Hisf sdzdzd Is j dz dzOW W OLCAs dzdhts H fi iy P)zGBB M 9 Isise BE o &3
BOIs | cd@fia®dz! L s Odzd[ijCO:PE s A YPMMB e3Ehfo f 5 tsisdetsh | ded ©
fetels € b tc@GLiERCARs? LTOfMBiQyts 5y dztsy jls 0XOC¢  d My ¢
dzj H sMIGAOS P Bilsdztsh j dzd ¢ f tefHelstc 2 & d delB tc Or dsdz@ielzlfts 2 ) ¢
LTOI TiO..

4. HrnBBHMisea s HJWWOOWTE ¥ ®BAQHINRD;, O ISOCHJ BOEZW0LEO
Li,TIO; f sLoatsdzV jIs dRdeseddz Oolststc OdfiOscalzi ff te OHdg QYUOBA €
fsdzzyj dedz" = G dHtetsIlsg jodgO dzididzisdBH @ d3d. tsfizef dzls j L O. { Hd
HOdzdzr », ftdzyj dzdz" = { Isdd3dd B IssHOBI, T BCOLT 90y
LioTiO3, yYbts mtetsh s oadHMzs dzO H W S I4eOB dsT0RBO ~ ,Is OBt
5. [ilstsagH d 2O BB ud HE BRC Istsdzj Istcd d ) v /[ i Jf lis GzezL dzis O dfic
f totsyj fifiyf dzEQ d.8Qf dzO te dz' 1 in sijd ) Is JOd3 s MidasdzOGEd didzts 2 § tzdzts t
5B dzOtelzy j dz¥ T5l@4 dzef dz'lsjo j eH sW OL dzts 2,COded OCTai @ S®F
dmimdz) HLo Rz @adtso et MMIisOo © HftesHEZCIstse . OC yd
Mtoslsdatsh jdzedv dMAassHde 7 t6j OGj dzlstso .

6. 1 0 thdese Oded d ff sdzlz yJ dedz’ = frHQidsdg' LRO JLETJOH dzfs 3 B diat
Mse dzOMdets Ctslstets?2 dzO 1§ | tdodERic sfglO@add d ¢ tstddis O AstOH d
dzd Is qTHO,. f © o Isfipite@®Rd d f tod IsE@EP,] teHs M@ Mo sHdls oL (
3 ) HIFIOdTIO, i tsB tcOL ts9 Oy ffys fiplsiaswh j ets dL dzgOdets € tod i
10 Itejls! j2 MsOHJddzus!8 66 dz@ s oif Sd8sjddfif~jttei@fids W GHTO L
(fted Msjrdbiibtedud M3 Missisdash | deffdfe dCdsdgtfds d2j da
LTOI Li,;TiOsdLTOITIOf ted dL BT IsCj d dzd o dzgf B fyls Gels Ofry thidisgjfoly) dflsvn
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35Cczj Clstes¥ L U MSdj d 4 dzj ClstetsE o de@tmdzmT dfi) d fipls

351t jLEdz il stesW dL d Uj MS ¢ d ] idaRjcuizas & O dgd ' sl
LTOI Li,TiO3d LTOi TiO>

stcOdelf stelsdz" | Mots2Mlsoa ® tBKOL ytse dmMmdzj His9 OC
fsCOLWlsAs, L dzZOyjdedv dJd&BfJHOEMO ~tttshts otmMftesdL
ddzj HsSO Ols j dz! dets, 1 dzj Stotsftetso sHdesfls! tsMkh j Milse dzv
dqdzd iBj sOMlsOBddz' dg = HjWjCSlstsea, O wWodw jlsqw tcOa d
b dZOdzd L MR Y I8 OEAOd,f SYOE o 5B dzO IR0 s j gt joHOC
sBOL ytsses Btsy jls Brlsy sidmOd + CodoOdzj dBBdzes?2 fn J

Zb Zgb Ze

Rb Rgb

B N CPE,
_ /4
\\
CPE, CPE,,
/7 /7
N\ N\

t dMEYABIECC C o0 do Odzj dzls d&zOwW fMmnr j B30, dmf sdz' L 2j ©gOW
Ldzj Slsteduyd MSdmr dL d&3d toj ded 2

4nj RO oCds yOjls Ited GsfdjHse Oljd ds M
pdzklsteqL jtoj dedzs sz 5B j Bz d5O1Is jZig d QY J (HOectkzfnjzosmigaielfiz
Ldzj ClstetsH dzts BlZe.  BONHO®NE dzj d3j dgls Mo j r Msslse j s
fjtcjodzsfided §odvtedLOydd o &OkjtdOdj. [Bi j dde :
o Cdzt YyOsIs Isted { dzj B @sdRg) .My tzfs 54 dzidz fmtiadh jifls QCREADS ¢
CPEp) d +dzj Slted udOgkQey . J Bzt d" 2 d &Y J HOdz
fsmstw G@BdE OPEY OLyOmlsdy &3 MizzyOj i Sskttses W
[Bl jdBdzts] Moftskdod ddj SBEOL YO MevwL &dssh My & s
fMistlsdatsh j dzdw (3. 1) :

tp = 1/R,AN(S), (3.1)

GHY- dztsh OH ' 1 drj-Glstdds W @z0d sOB dzj sCd. 1 dzOyj dzd J
S iEsH® LwOodsj dzdj &3 dtetej dzdzmO (3. 2) .
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ST kT (3.2)

e teslsdodzj dad j RSB Pdet Yl 6] t6 ) Qs HfRANSp G to jd He § dzd
oo 034 4 s 6OL d3f tedasfyls! ff tste aytef wlaf Bisfd L ol AYuBIs s d ¢

. a E
Sg :% pape k—f‘lf’
c (3.3)

G HAb, Agpd Ep, Egp-L dz2OyJ ded v Mtlse jlsMiselze hdr o Hi CMY SC
OCIsdo Oydd, MmMttlse jlsMmise j dzdzats.
1 20U LBE] CPE,CPEitsf toj HJ dzVv 8 Isfpw o' 6O § ded W &3d :

CPE =Y ()" (3.4)
CPEgb = ng @/y)agb (35)
CPE =Y, (W)™ (3.6)

GHib Y d dYC tsdafils Ogalseh ff JUf 5C OL Olsj dzd  fifds jOif, Jdaf1 ) (, 0

YT ke dztseo OW yOMissils O ¢ R td jodf udzdgts ¢ s B 15 HEROSE fifiEO@{datsodzy j | C

Msslse jlsisedj d&iyHE Ibisjlduimcddd d +¢Mfjt

fojHfsds)ydls! , yis®s d Ok j ddd Wis #@3f j cOlskzcr o Mstsls

=2 g )
c (3.7)

l ted yd dz' fizh j Mise so Odad W IsO¢ 52 L Qo d d di3sfyls
Hisf sdzdzd Is j dz! detsets IsjtstejlsdujMittets OdzOdzdL ©, o' 7
COyjmlsaj +dzjClstesndetsets dasf jHOdMO B" dz dMff tsdz L
B' dzts 1 todsdzlssts 0 fimj Bh= 0idzlz y O W 7

I BhOw ftosotsHdBsMIs! BtLOL YO ftejHjdzvjlsmw o

s =(L/S{I su+iw geo+Yu(wW)™] ™ + [Sgutiw gueotY giw)al ™ + Yaw)**] 7} 7, (38)

vOCddi3 B EOf Eigdsdedstzy Isd yd ME d -1 te e s/ HffRLESMBdSP P
LSy jtegddgj dzls Oz dzr j HOdzgdz § o HJO§OL ] skzj &k H
i L Oo d Md & 7 Af B EOUsRISAGSES € Yoo agn Yo [ G2" OdzOdzdL O
HOdzdz j, (dkyjdd j o "(JE6] BidesOOss&p wOME
dMisd LsoOddd tls ,20s.Hjt -300fD;jlse s FR0E0R | Bsi dElsQuiD B I
HOddf s o 5 H d dzd T § & dytathcadt 1  @TEkathGadtds0.
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20 @&dMmezdeS a1 B, Bd M

327,86, G, HEdpjHSdy BEBHBEGOW' dJ&fjHOENO, {§&dt
5B d&ZOMIsd o MCdn Isj & jtcOlkts, CSEHO L dOyj ded™ o
log(v, Iu):
10° LTOR) B 30-
+ 166 3.60
v, ‘175 3.69
1.85 < 3.78
1.94 3.88
i o
s 222 4.15 O
Q 2.31 425 =
= 2.40 434 i o
&) 249 443§ LTO(R), T=1920°C
b—- 2.58 * 452 [}
268 462 101
277 4.71
2.86 w480
295 4.89
3.05 » 498
3.23 = 5.08
. 342  + 517 0 T T T 1
T T T T T T T 0 10 20 30 40
20 22 24 26 28 30 32 34 36 Z,
1000/T, K' » MOm
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-300+
-250 - LTA, T=248°C
2004 3KCNEPUMEHT
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S s @ pacyer
3 9_ -150-
6 N
-100
-50_
O- T T T T T T T 1
T T T T T T T 0 50 100 150 200 250 300 350 400
1,8 2,0 2.2 24 2,6 2,8 3,0 32 z'
, KOM
1000/T, K
(9) (6)
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log(v, ru):
= 148 3.82
1.63 e 397
1.79 413
o 195 4.28
210 4.44 =
: 2.26 4.60
241 a5 Q
257 491 .
= 272 o 506 =
» 288 s 522 I\II
= 3.04 5.38
v 319 5.53
= 335 s 569
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1 15—
10°4 %’“:,}:\ . LTT-1 log(v, Mu):

- 14 - om2 LTT-1,T=188°C
1.63 3.97
1.79 413
1.95 428
2.10 4.44
2.26 4.60
241 475
2.57 4.91
= 272 « 506
» 288 4 522
= 3.04 5.38
« 3.19 553
. ¢ 335 5.69
3.50

3.66

o, Cvm/cm
-Z", MOm

10-9 T T T T T Zl Gil:;—, T 1
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t dmMizd2BL C3nY j ted 3 dels Ocdz! de" § (Y d) d Isdtstejls
Hy2Mlsodlsj dz' dets? YOMmisd f tetse tsH JLEBSMRNLTOM)ERzlz 1 J dz
LTC-1 (H), LTC-2(4 ), LTC-3(d), LTT-1(dg S S jted d3j dzs Oz dz' j ( sy
Lo dmddissisd (dzddzd d) ¢ BHBGGEGPE 6 &S i® @i G t

LT{ ( Re), LTO (A)(@, LTC-1(j), LTC-2 (1), LTC-3(§), LTT-1 (&

35. 2 RdEsjftejlsOyd™” HOddr 2 ! Sode Ody dak

) jtool &j Bj dals Mo j i3 p L BRI M @Y h §2 boOdhf stels
BOljted OO, ROLOCIjtedLEzjlsMw B j Bdt=04/m&s 68 d o
Clsts LdzOyjdedj tdzjtecdd OSIdoOydd rRtehts Mse dOf
o tB4SKME . [ftojHj dzj dzdztePB Bl 2OMNEOY]) gz j tsBi j d3dzt
ftod Ctd3dzOlsdzs? s JPdpifly) Hy@Hsdz@ni s H dlls figw 180 § toj H j &ZOR H
Zdlsj Ok’ [26 sl 8 a6 fds . 1 dLSdj L dzOyj dedw
Bl Wided Is! o3sloifLichplisipdd?j o YL dydwa 80 d dBIYEL
MistelkzSskzter hf ddsj dzd .

] ststets? 4 dzj Bjdzls + CodoOdzj dalsdzts?2 MR j 3, s dfr
B AL Jtejdede” § GteOded Yy n OteOSeldgOaidlyRjumiffejddn ¢ B d a
Ep=090i1.1 11. Clktl ftsyj M ddddlsdieizjlshw o ¢ doO
dgdd&3f 4 HOdzfp tBOL YO. lted o MsCts?2 Isj B3 jtcOlskztcj dz
sfdMmr o0 3 ABPEmodH jlsjd Misakjls 5 ftoj dizh jdylse j

l totso sH Jd dsfifds)L y@ L d3j toj dzdzOW dzO f sfls 5w dzdzts d3
ftoj dzgjBto >y dists BOdSEs o ¢ ZOHD = duiit ndddehm Ol @ dizj Gk
sj B j Oz OrR G o] by A2 JsOM e j azf dzd daPdets 4 t6j & 5 Grozg o
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v OB dZB.§ O v d Mdzj dzdz" j
H Odzdzr n
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Isf QiBtsclsj dt<Crds@{dzd u o ¥
dzO v f gedzj trBztzfs Mils zO Y J g dz. § Otc O d3J
s ©B dz. 3. 8.

L dzQOsugjtdad v ¢ SHoQitoBOyslgls" dzls das 8 dziAny § dzc

Ragy | OLOB] T

[ BtcOL yr

d HOG | ¢ 5 o Odj dzgls dz LTOR) LTO(A) LTC-1 LTC-2 LTC3 LTT-1 LTT-3

Ap, & d3 Kl 7A10 7A10 2A102A106A%100. 55A1. 2°A
E,eV 0.47 0.52 048 048 053 048 0.48

v CPEu din dt-4( s 3A%O0 - 9APY05AY01AT04A*01. 5%
g, 0.6 - 0.5 0.4 0.6 0.65 0.5
Agp, & d3 K 20A1 5. 8A 5. 7°A5. 6A3. 3'A1. 6A3. T°A
Egp, €V 0.97 1.06 090 090 1.02 098 0,91

Zgp CPE;, ¢ dn dd-4( Yoo 3A9052AY 1. 2%2. 4%A9A102. 2°A8A10
U 0.85 0.85 077 075 091 080 071
CPE, & d¥n dd-4( Voo 4A102. 88A8A108A103.52A1. 1I'A5A10

Z. v 0.5 0.5 0.5 0.5 0.5 0.5 0.5

O tc2p™u & din d3 3A90380° 5A305A%02A4304A%901A%0

Oodl t626%, & dfny &5 2AP0 1A%*0 1ATY01AT01ATY06 AP05AF0

* teOMMydlsOdes s Mistsisdatsh j dzd ®

s O¢
Li,TiOz 9
LiIssdz Mdzzyoy
HiWJiClstse
SH dats 27
L dzj € IstctOHA44s 59

odHds dL
LTO ftedotsHdls

LO fudls
WeOL Hiczag zy .

H Odzdz" n
¢ fMded ¥ d ded ¥
%O ,TiIOdOta] Aty T OB L L OL 5o Odzd j
By W OL &t

b 2O dztse d ydz' |

i % €toBj Oio] ddgdrladhd
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l tjLkd Oy Cwdyj dzstcOydw desmdlsj dzj 2 L OtV H
ftedotsHdl ¢ kd3jdz N jdeds Mef eslsdoe dzj dzd v e O dadday
5B tc OBYEED©dzts 2 LT ipEiQsddy MtsHj ey Oded § B H 5 SHEIIAT] dz
zOMMm. Wied ko j dzd ud ded d.TiGs dpyzj daldds@ydjd olisL ts Ofls O
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