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0.5Sr 12010 | 23580 | 38641 | 39039 | 41650
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0, °1 & dj JL10° I3
100 928 1385 67.0 86.1 1.15
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300 878 1280 67.2 75.7 0.59
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kOB ddy' (luv) o YdqHSBH Mehistw
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ftoddd dzd iz C &I tfdied [Ciststetsdy daj 5B~ SH d 3
fso jtendesfisdats?;) .1 dzj toc d @ dzdefstE fMdzz y O f to
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oBLIOMISOjls M ko jddyjddjd ©WOLdEdqydwy 1§t
My z0e OfF 1 dzj CtesBlstedyOlsjdzr dzr 7 d 1 dzj S Ist
mMemMsswdedd ftod ByjdzeCj] oLOddisHj2Msadw
Emlstoul] ddzsjtedsj sOdzdkzdn Odzsd. 1 +Isdn fMmdMmls
dfm¢dzs yOJi Ismw. rezedg MmMdMmisj 3 My zOe tso
MisOldmisdyi M sets cwLOWIS O. J COyjfMmlse j
dimyf sdz' L zJ IsmW[3M2SHIs dzsh | dzd J
Ty A K D5 11D5 I Th (2.1)
GHJ; T Of 5o jion desflsdzts ]  dzOlsw y JIndedej In WegZj day jdbis t
Ui tslsdztsdlsj dz dzr 2 disdzdL Oydtsdedzr 2  slsj dzyd
MowLd o90dzjdalsder » {1 dzjClstetsdatseo ) WHtsds d ¢

Uts ls%éiE; UiiNrp) Unirn): (2.2)

CHjiT PsdedL Oydidede 2 1 slsj 8206 O6zls § tzg figls dzig GO v

i dtsdzdz 2 tcOHiBG dzdn,d dd), Mmitlse jlsfmise zs h d j

) 5COL Odets, vyt fted MBBdzs Hjddd of Oy j dzd v
I 15 pgh (2.3)

otsL dzd C OB Is dzj f toj tor o dg' | NdHSCdJ tcOfMmiso 1

dzj M3y " o O dzdfidg)' 3 jdOskmwdzr 2 W OCIststs, ~ O
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~

I p * g (2.4)
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tcOMMmdzOd o Odzd J , Mse zOmMdzs tw©WOMyYY Is Od3, B 6
Hicze ddizd + dHARBHEZEOANIIBT Hgctclzf §f 1 U, tcOMmYy s
Bdzdy 4 ¢ ctOdzdyd M odzzlstej dzdzj 2 . R.1)9l8zp3M]dzj 2
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{dMzdE§ DV FC L OadMmd @3sMisd IsjdBT B dz
Mmdmisy @3 Mo ddeyO [G34). dzJ 5 dels Ozq !

g4 ftdishi s MisOlsdMmisHYQ @ dzdztsc Bz dzfoO EdiSls
tsB dzOMmls mMkh i Mo tseo Odzedw MmMdMmilsj &3 M ddalsg tec
CteOdzd yo, t©WOLHJjdzweEhOW B&OMIsd Mbkh jMmilsse 5
2.5). 16 &t ko jdmspudpszdMlzH gy jEa25m60
ftosdizjykstsydsr = WOL, O ftorh jdedj dtsdedL O
C GBKOLBOOdzdY dJdzlsjted3i sOdzdzdHtsea. 1 sMmdzy H
sfrlsO Hdzv JL EZzyd dzds fiho dedOIBO,RI =~ MY dzOo 5

I dLrey0j & = MmdMmisj B3O~ Oz dzd ez dgily daikC
oL di3sy detsMis! BBOL S Odzdw™w Htetsdzj Y zlssydze =
fdMmisj &3* Mo ddzy0O MMg| Bizjlidhji dls30,dBd Lal RMANd, Eu, Sm,
Tb, Gd, Ho, Dy, Tm, Er, Lu, Yb, Th, Ac, U, Np; VIACr; VIIIA T Ru, Pd; IBi Cd;
HB 1 Tl In;VBT Bi; IVBT Sn;VIBi Po Gctckz[#34]. 1 v

CCMmY J tod d3d dals O dz! dats ZmlsOdetse dzj dats mkh j M
M zOo tso ModdzyO M L9Odzd jrdizv d ts1ls @ztizds dr'dzm [ |
By IsOdzd&zOd3d 1 v YsHBBA § ddalsj ted3j sSOdzazdH"
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24 . ltwscdesL dqtetseo Odzd j detsdzo Ofgyf Qe QxR = MY f ¢
L dzj d3d dzZlsOd3d 1 v

1 Bdzo Ot Odzlsdz” | ftoj otcON jdzdw o MmMdMmlsj BO
94d dzd yd dzOdz tsp) Jsdsgcals J (@O @izt noa L OJ d
1L dzj i3] Gbtseo v[OS 52 @ dsmiE®@®EBd dzB Hdzv dL &z yC
Cslstster 7 o jta@imfifwdAs " e O dzO ! 2.4)L, , 9@ tc® Ynjdaedi iz
W ts tc 3284

) AdA *+6d chi~A A 6 6h (210

GHJ1 dd;M Olstsdzdz" | HJOd] Ister d tBi Y 3" oL O
Mtslse j Isise j dzdzts

10 tedmlkzdzC ] 2.6 ftode jHjdzr tojL kzdz® BOPIsT
GH] COL Odz sB zOMisd § Was W dztizgzaz® & d Qeddls ddss G
[234].
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04 Cﬁlaoéwg: /Np AL 5 o -

'8 (S)bp// / Ba

o|Li Se

0.2 SnOT‘; / o @Zn
[e] - Cd

0.8 1.6 2.4 n, 4.0
t dmMzass § O dMmd dzts s ! Is j d3ff J tQ O Isttdde distscl §y dFd@EYGL:
mMdMmisi &3 Mo d dzeyO© [834). dzj 3§ dels Oz 1}

0

stcdo OW.2l. 6)tedsif ZO § sMistesj dz0 f . P.E5dz
n2. [dz0 tOLHjdvjls GteOdad YLz sB dZOMlIs d
toljSbdquimsédas d fitedlsjShdquimiédd ftejats
mMdMmilsj] 30O~ Mo ddzyO® M Na, Mg, Ca, Y, Sc,
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Ho, Yb, Tm, Ac, Lu, Pa, Th, U, Pu, Ng@r, Am, Nb, Hf, Ta, Tc, Hg, In, Tl, Sn, Sb, Bi.
[dzv fsmstetsjddy Stwtdeots?2 | |,=dRYRS A [Ljs® jOjzts

tcOMf sz ddzd M+ OS] dBIlsOdzdz ¢O0¢ Li, S
Ag, Al , Ga, Si, Ge, As, Bt@@L Izt ts Isftpdsfi
fidtedlsj Slsdud M did twOo dzse j W B3d d dzj ZMist
Ctcdots?2 |1 tOmMf sdzOc O Isfyw 1 dzj d3gj dzelst K, Cc
Ni |, P, S, Cd, Se, Po BtOLEZENMN] Mt Mo

msqdej ddvdad d {eoljSisduid84.ddid ftojotcOn j dzg

2.5. 10Cdzs gQatzgf J ¢
t Eyy Issds § sdzkzyj dzdz" =~ o ts 9 lststcts? G dz

ftosedzsL s 5 o9dHOA oL OdR@sHj2Msoadw Mo d

slsd3jIsdls! , ylsts:
Thjdsyd § ®KilsOzdNa) ¢y f deyctkii Mdj "
d Iso Vv toH t5d3 mMsmistsw ddw A, ftojIsjtcf j o OW

ftcjotOh jddw M BtOLBOOddjd&3 ~ddisdyuyj MS dn
Celkfifk, Rb d Cs Mt Mo ddzgE®r djcOige 0K &
OB dzs HOj Isfyw  yYOfmlsdyudsj tOMMdkOods Odzdj o
ftcjotwOh jdadv d ©BLOL 50 Oded j 1 d eBd Y JIIES dfFis t
By jls ROLOSkjtdL o0l Mw kOSddE Wi Isc
i " do Of d3ts figlis di tsofr) Issitscfv HA&dts] ;

T hjdsydsL § i3 d df B B lsOdtzORY ME
ftotse dztsL Iz, Moddzej y Mz dqoeOjlsmwy o YdHSCT
Memlssw ddv . zdtesSdj ©B&OMISd ISy tHr & fto
BOG dzd § d3. woddzsj yotp bMmy RJtelztizf zj kBt OL 2] L
ColkkjClkdeoO d fjttdlsjCkdsO fjHl cdzOc O] Isfw

i Lz Bjdest 111 ¢ ctkzffr (Sc, Y, dzOdgl
ftejH sdzsy dlsj dz' des ssckls BOL S5o Ol g
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fdtedlsy Slsdud mMSdj Mmd3d Md, ©etOdzdyd dzdzdz” §
tcOMmlso stetso ;

i1 dzj 3 devl 1 Il cokzdf M MmModdeysds f toj
B detsls j SIsdyd M d 2 Is d {f oLOddBsH j2Mlsedw.
fesd®jylstsydeyr = WOL ftod ¢CdejdMslOszezdj Ot dfls Jk

i L dzj d3jadsl’l Icekyff M MmModdysd &sckls
MsmMisswded d, ®BtetOded Yd dzdets tcOMlseo seWilst Mw 9o
ftesddyzlssyde § wOL"™. wdfifsjd3™ Mmoddeyo M
odMmMBBzlstsds d Is judtdzz tstsdz HackzE I d&d + dzj @3 dels s 1 |
HJOGtO®Rdr MmMtmMisswddw M "PdesSddd tB dzOMIsW

vOCdd BBEOLEB®R, M §odsh: & Mkh jMmlse ks h
Ctedlsjtedjo dOdi3d tMkh jMsedzj des s dMOded j ¢
(Blststets] BlsteO) Jds dzO Isdfseo'" " HJOCLORBHBOA
tcdmMkzdz¢j 2.7. [H&OSCB MsOldmsdu MSdd 1t
C Otcls d dzj M dzOo ssBtcOL 59 Odad W ) dzj L 2yd «
C sd3f sdzj dzls O dzd . Clsd CtoHEy cdd stz 8 sGB OIS [
MesmMisswdadw M dzj Mdsd " do O dzgsMmis ¥, dysdaesils§ € ke
ftcOCIsduyuj MSd dzgj ccOdnlsw tisicd f Isiw Is altc &fp asvd3. di tsh
fjtejH dOBBd B" d&ZO ftsMlsOodzj d&zO L OH OYO HHEO
tcOMmMyy sO M yjdzr s omlstetsjdedw dJr HJOG tcOdsd
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1ol ¢ 3. [ArYJorkuprrc vl RUAY (8 vof R
Vit RJrrRYyYrues s go1 prRAYL J 1 ¢1 R RY WHROYP[UHRS R M
srtSdrrRUOSRY[ o gRMmUION [ [ 1 RE
31 [ftej Hjjjdedce j Isduyui MSdmr f OtcOdzj Istese oL C

e ddeyoO M {lday d3j dals O d3d
lted sftejHjdjddd 1 decdqd ddggsd " ndzddzj
dmf sdz L zjlsmw MdzjuHkesh jji or tcOy j ded J :
Q,, =ZN,[H,, - 0.5(H,, +H,,)], (3.1)
GHJp 1l AT 1 dzsOdzr §dd MmewiLd tOL desd d3y dadz'
ZiCssteH d dzOyd tsdzdzs § o fipgiafsin dztS ) .o taf@Hstg 3" ;
VtcOQoadzj dzgdd (3. 1) ECSOLT"™ 90jls, ylsHs d{ 4id
Bsy dets Sftej HI dzdIs! o j dzdia d dzlis S didss® @lz@ dodts Lirps
fewodzj dedvw tcOfMmlse tstetse . 1 tod,isdlc@d'Ofsg dz' oz
9 dHR<Y 0.5+ ), © {LIstsls Bz dels oL Od @zt H j-2 Ml
fpddz dzd 4, Ud B -BRrésd Ry GRsREs G iRy sy B KO
[ iz QY dz¥ Mse 5§, sts fted StedlsdudmEs2 Is
SH dste S H dzts G[B3, 2B84.MIs o sStc ©
1 2Oy dzd W {4 dzj 66 dddzOTRdg] "B rdEd W o j H j dzj
L ddz H] g GRS
1 61 1 Tw@:7C % % %5Cr 30Ok (3.2)
CGHY T 1 dzj Sstetssisted Yy OIB jdgis defztsih) 194 |, tsBVI Y{d® tc @ d3 (
tcOMmMise sted d3sMmis d
[YyjdzC 0 dsd desegts tsBi jdBO (V) P hdEy
oL BBtsy dztsMmils! tsftejHj ! fOtcOd3j Ister tcOMise

1/2

d=[(oHes RT/V)| Y2, (3.3)
GH i GROL 5 OV f usiiPls tsdizs@vdz0w s j & j 6Ol O
| O] &z " fddvisr T CsdhkOdls o EkiOs d
M 0o & 1AZIGAR8S. |
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Il sdzzyd dedz" § tojL lzdz' SOIsT L dgj oG jIsqdyd ME o
Hislze d s 1 dzj d3d dels Odsd dz® v to f fig g e JSCO@BiZjthglds o j
fsimistetsj dedets?2 o L OadMmMddssmisd L dzOyj ded 2 1 dz
1 dzj di3j dzlstseo . [ty des o dH s, YysR3MsBtcOL 59 OOC
1) 1 dej ecdj 2 90O da3mdsdgh. )0
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{IstedyOlsj dz' dz' joz€ ROYY Bzl @O MmYfezOM iyl i
Mo dedzjdny d3j dzls™ 1 v, HJOcGtORW MmMsMisswdzedw ¢
sB&OMIj2 NJHSdR, koVH' R tOMkottesyg ) d
1 dMd3jhdo O dstsfils: & o YdHCtd MsMmistsw dedd
soy tcH' 7 tcOMmiso oW HroMEACHTFftasgdejlxzlsls fy iy d fi
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Qo > 0 .(Qtedifny L) . b dOdzdL tjL zdz IsOIs
fMsmisr Csor 9 O Isw fm ddid ® " d &3 MW tc EOfIRB4. Is dz' d

1 4 MditsIs oW dzO EHEB dzisyls dmf sdz' L 59 OC
oLOddisHj2Misadw, dd COLOd&dM! dzgj HiEMISOL
ff dzgjmMdsjh do O dtsMmls! 8, dsdetslsj SClsdSs?2 o 50
M Htkzeddd ¢ i sdaj dzls Od3ds. tsis}o5 iy otfwta joH dtg 3 J db
Ctodls jitdyfldj f j dz' B dzd >y dzaj & dkv ff st Q@ Pdzjlided v 9 |
f tsH tsB d&" R fmeeMmIdgskads , [ Stistster 2 nstesh s
1 CMY j tod d3j dzls Odz’ [2B4].d3d H Odzdz" d3d

[ dzv ©OL cteOded yd ded ™ daj Mg M d o O¥ hdzf Ry vdzlsfg
ZOkd OS] o ©OMYYLOR fteddjdy dz ES¢O0L
sftejHjdVvdd 5 Mdzj HIBF 284 i3z Lt Oo dzj ded ¢ |

p ATp K A@DY(TE4h (3.4)

GHjiflsMiswY dzOwv 1Y dz'Ti®) (3O d4O0, 80O

[r dmatsuddd dL Istct, oqyls s spftsdpdf ls.h
OdzOdzse dydets fteddsjls oz Mtser j L dzOyj ded v,
Pl tlstedyQldsjoR MO ,B ZH jIs Blsted yOlsj dz! dets?2, Is
SHdtsd B dedz’ = -1 yOMmiganpddiddy y)-2 d( ¢ 22 dgj diglsdzls)
oL Od dipsiojdli -2 Ot el Hirjpjd3 dzls) dRB4l.5L d3tsy dzts

[ dzv C i tsdzj delstse MdMmisj &3 Mo ddzy® sy dzt
MowL j2, HtddddkoOw o twOMmyjl Isjfdaskskz dnf
16 o Odtgdzr Okisdsa? 1

- D 25=05zN,H,, d - D £°=0.5zN,H,, (3.5)
ddzj HS9 Olsjdz' dzts, M Eyjlstsds teOo dzj dzadw (
1 U 1 @® q°® (3.6)

I ydfmdzj dedzr § 65 2t Ba dz) dzdivdeg@fuGdizd¥) @ d fn
o ddzy® f Hkzeddd « dj kj dzsOdd §sHo jtedd
fMsmisswdd™” MdMmisd &3 M sdsydisj d d' & L dzo
@O tednH2g4.j 3. 2
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Pb CocTas Me Pb Cocras Me

t dMzdzt{ B8 d2 odH HJOCLOMRE WOLBOT A to
Ho lzn § a3 5dzj dals dz" ~ Oficffgds)jHd3Cozs ¢ 4k defeP 3 Iz Is
odH' tcOMmifj2B@.do Odzd

Jteso JHY dzgdzr 2 OdzOdzdL twOmMyy IsO s8¢ OL Odz,
Q12>0 s¢°1, Bldshwismw Mdmilsd &" M Sa, bzjTEHEIbdsls O
Ti, Mn, Cr, Co, Fe, Cu, Ni, Mo, Zr, Ru, Tc, Pd, Rh, Hf, Ag, Re, Ta, Ir, Os, Hg, Pt
[ d OG tc ©Odz3d3" MemMisswdzgdwy ESCOLOdzdzr = MdMmilsj &3
Cofif sdzj dzgstse © Y JHECBdR d BKOL o Odzd j o3
mMemis sw dzd v dzd ~ dzOB dz¢ H O] Isfpyw B detsls j S Isd yd
( te.dBfy 2[234]0)

s MdMmisj OB, M0t d3 @lsdzsmw isfw  Mdmlsj
Ge, Nb, W, o Ctbkttern ¢ hif tsddzglzlsd | t dzfizts §
soy cHisdz MtsMisswdzgdwr. 1 dzadr dzOBdz6 HOJ Isw
LOI] B3 kel dzOo € B6. R [2B4kpj)dRB] dzlstse  ( tod M
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[ Mdzd L d2Oud ded™¥ M §ddyd mazfoytal ¢S delisdzy
st MdMmisj B0 BEHjEY 7 OEBYIs it daf§ a0 ls f tots o3
dzj M " do Of sy, (Bdh Gdscd dHlsoy Wiy
LemY § tod d3j162B3G.dz" dzts |

32 tedd3j dzgj dzgdj MlsOIsdMmisdy MSda d Isj tcd3tsH
ftosedesL © WOLtsoa" 7 HtojotOh jdzd2 o MmdMmls
B lsOzdzOZd (1 f) IV fjtedsHO 1

HBG6C dZOMdets dzdIsj tcOls AR dgrdads H Q dzdf 3 H(JFQ G tc O
mMdmisj-ldid POMn, Cr, Co, Fe, Cu, N i d Zn
f sdzdzO" HJOGCELOBRBBO MsMBY tathhls ts gy dz® d Hts g 4
fnd Mmis jbe¥in T B~ § BOISd U ME d;-Feli igOMEd ftefp i3 PG
Pb-Cu, PBNi eZniPfbsmistetsj dzr , des daj S tej H J dzj dz
Mctctsdze" BEZSCO dzj e S5 d&zOo C sets € s sdzi dals ¢
RfMatsHW L ftotsH j dzO fdids & s " QA0 ddg @ PH J g2
dqa&zj s hdjmwy tjLizdz OIsT tcOL dzd ydzr = OolsBtcts
fijtcJH OB oMisOZO LOHOYO s f sMmistes dad®
M Eyjbod twOMmlse steddsmisd d dztsdzeo Oted O dzls dz
oLBHH J 2Mlsokze hdr Cod3f tsdzj dzlstse. | dzv  + BAsct
107] d Ibjed3sH ddGBd Giefdsgiedd ftosedsL O
ftej o tc O234Hed 2

[yideSkz oLOddisHj2MlsadwYy MmMeaddzyoO M 1 {
g sdzr L 2w fscdsh jddy (2. 1)

RfMatsHY dL §odsp] ddy jedsplisdud mcdj
Hdz? fmdMmisjd3 BjL ~ndBdUuiMSsets Msj HJdaj ded ¥
I pgnl. md (3.7)

1 tod dzj MtsB dz¥ H j dzd ntSlsw BT SH A5G 5
LolsjClduj MSdj fsusitoca®n jpddrfsS Gtz ¢ ¢ 5§ dzOo §
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e ZOMdzts Q08d.ls jac'd sy H j ZOW dBsdaslsj Slsd ¢
i sdr fdmlsj BOS fted:
[« X D“-3 p8lo pd B (3.8)
] LOdaissH j2Msodj Ctdfsds didsso [87, 18R v to3sty
ftose LR BB od ¥ :
B (3.9)

RMYf sdz' L zw f stctsegtsar j L dz0Oyd dzd v or hj
fiesdLo jHY d2 fecsedzst 9dHO HJOGtOBB MMl
Pbl [, tjLEzdz Ol Ctlststotsets-3§ Bd o Jf HsP diztsls 5
Mse dzOMdes 1 sdd3 § sC OL Olsj 29 o3, Cdotis i3 M jridkh, M
Hisdzy dz0 ftetswo dzv Is! Mw o e Qfishy ddisifided v B toXP H!
lted MtsBdzée Hy dzdd HBY tsdzdzd § Stkisdzis e 5 B39 to &, HAP ty d
o MdMmisgnkjy Bwilse j toH d dzOMm! dzj Md3j[23d]e O Bsfls

vOBddYOD (JLEd O ©OMY] Q@ ,Isjidkl tsofyd s
5Bl j Bz QS bstese d Ctdlsjtedw HodzO lgkigmlsi j2c

Cdzj Bj dd  ne i | Ks B
1 Cr 0.83 112 | 2.29 6.31 1.07
2 Mn 0.74 1.10 | 2091 11.43 0.71
3 Fe 0.79 1.06 | 3.07 11.92 0.87
4 Co 0.79 1.10 | 3.44 14.97 0.85
5 Ni 0.78 1.17 | 3.54 16.06 0.83
6 Cu 0.70 1.19 | 3.16 14.25 0.61
7 Zn 0.22 130 | 2.28 23.59 0.23

1 tod 3 U ngad by o gyl Slsdetsh jdzdd s B jteOblkzte 1 dzC
(Pds d I BYJwOblt CdY¥dsged,? sdaff 05 flaz@a C S5 (3

loduk ke, ylkts MsolsdhmisdyimSdi S&d
tcOLHjdzjdzd] HIdOGCLORE MsmMissw ddw M tc Qff fipdex
dMmlsj & , GHj SCoBRftdjdsr StedhlsOdddL zt
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ftoddsj dzgj 20 GyYjdC O odHO oL OddEsHj2Msse "
fojrHmlsOodzjded? (. 3.1). 1 IkOsddyj 3. <
HJOGtOBR®B Msmistsw ddv tsd0 hisf) dsts azf dzdsdizd tg 521 @ §
Ldej e dd Mmdzi[234].dedv ( Q

sOBEIYD { JLR2d OIST MlsOlsdmisduj MS et 1§t
mmissw ddd ol Mgl GOR Pb

C dzj o34 ¢ N I . T | T T p®
1 Cr 0.83 3.28 411 i
2 Mn 0.74 2.38 3.12 i
3 Fe 0.79 3.78 4.57 i
4 Co 0.79 3.36 4.15 f
5 Ni 0.78 2.90 3.68 i
6 Cu 0.70 2.05 2.75 t
7 Zn 0.22 1.41 1.63 Lt

1 6 d d3j WOdediin ndzts | dejis 6 g @dzd UJ dzdzO" w6 OMse sted o

dzd ya 136X dztsL dzts dzo Otcd O dzls dzts G 5 ftcj o tol
dz C5f 0o Ctsats (Pb) C-sfRPMdzj dels® o Mdflsj d
Pb
- admisj T T 05502 T-- |ne<1.031 p& T p& T
dqi. ™™ o’
1 | PbCr 0.83 | 1.12 | 2.88 1.07 9
2 | PbMn 0.74 | 1.10 | 4.65 0.71 9
3 | PbFe 0.79 | 1.06 | 5.18 0.87 ¢
4 | PbCo 0.79 | 1.10| 6.50 | 0.85 ¢
5 | Pb-Ni 0.78 | 1.17| 6.89 0.83 ¢
6 |PbCu 0.70 | 1.19| 548 | 0.61 ¢
7 | PbZn 0.22 | 1.30| 2.85 | 0.23 9

) 6 d d3j uDidedpjls j CIsd S O
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[y des o dH 3 4)(,sowlsis oMy MdMmisj &3>0 dsls:e
SpL° 1, GHJj HEO s d&OBd HBBS fre jdsdgs.ls j € Is
fedosHWIsMY t©jLbd OIST foscdsLO {oljCls
HJOCBOR®BOR Mt Mstsd -Npddy® fsoldm
Cwdlsj ®ay,234. |

OB d&Zd @ j3B £dz' SO ©OMUJ SO { daje@d dstsHyij s
foccdsL O SdfO HJOCKLO®dE [BMlssY dzdv o Md f

s 0 sdf HJdOG tcOd30

Pbl | Q12 U2 uts M uts Mmist

Bd&zsC O BdtsC O
Pb-Cr 154.80 0.77139 ¢ [
Pb-Mn 61.52 0.96645 ¢ f
PbFe 231.61 0.31509 ¢ I
Pb-Co 293.20 0.57134 ¢ [
Pb-Ni 277.77 0.65749 ¢ |
Pb-Cu 162.57 0.88813 ¢ [
PbZn 16.48 0.96082 ¢ [

) ted 3] uDidepjls j SEJ BBl CsdC O.

s O0Cdd sBtcOL tsd3, dzO sfmdzetse Odzd d d3d
5] tBEHddZOBd Ui MS et foscdsL 0 [f 58 10d0ipsk
BsdslkjSlsduiMSsdk sdifkz oL OddsHj2fise W
Mststsdy Moddzy®. t(jLbkd Okr HOSIs tsdedg 3
HIOGtkORE Msmisswddw ECOL Oddz’ 2 fdMlsj &.



100

3.3. tOMmMudl d femistesjddi §4oFkOsHd bt
d3J Is O dzdg3d, dgd, Fe, Co, Ni, Cu, Zn)
[ dzw sftcjHj dzj ded W fjtco ts2 d olststcts?
Ho Zn C i3t sSdzj dzls dz' ~ Md Mk jcBO ez] dedyf sezo ZBa B
ftoj HdzZOL dzgOyj deder | HdzvW Iseoy tcH' 7 tcOfMmise tstotso :

A qd — & (3.10)

A qd. — P, (3.11)

GH{JT o dzgzIste j dzded 2 f SiIs  dzyid Odzts S3tiztzy ts dziifeis izt dz'F
L dzj eedw 1 dzj Slstetsdztso .

I ydidzdls! L dzOyj dzdw o dzizlstej dzded 7 € ts dzls
or Oy J dzd v :

- ¥
0 — — (3.12)

GHJT thisistsw dzdzOV T lzadzQ al@ @z0 W n f dzts Is dzts iy kb WO fiy i
1 dzj € Istetsdz0.
udzj HEZs h OW W sttdBzdzO ftoj HdzOL dzOYj dz® H dzw
Ldzjteedd 1t dzj ShtesdzO (k) :
Qpd B a, (3.13)
G HQi 4 dzj g dzls Otc de-52f o Prcj de!, dzOW 1 dzj € Is to ts dzdz@ W
cOfls o tst@lpd ifalrts foltsdzjstHisie Sdztso  dzO Ols ts .
l1ted Eyvylsy sSBtcOL 5o Odad W soVy tcH'™ A d
sj B jteOlkzte WOLSe' R Htojotwdh jdd?2 Mt M
9" Oy j dzd j -] DEP O je®O
YT YYaey (3.14)
GHj, idsj i3 jtcOkztc®  d&zOo dzj dzd W 150 dzl o LOZE@ 5] 2
Ctodeyj dzlsteOyd2 Isey H' 7 di sy dHSsdDd # On ks tste
RIicOL soa OV { sflstsW dzdzOW .
ltoddgj dzvw o5 h jZCOL Odzdz' -j( 3zt @9 dzj datp® o3 (
CotsteHd dzOlT ELdtser n byjS, 5 Coltstr d
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Memlssw ddy MY fHisi Gr mo Mdzj yFe, CH33. 18I ,3.508
1tcd {lstsds B dzd d M SE~9Q %02 LGS 1081 COgzdz" jC tS[ls t
ftcdojmwmj®OBAEZdY)] 3.5. [frilsder j HOdzdz j ¢
ftsmis shyedgddzd y 8 " dzd dMY sdz' L dege®deOn f idk{1D B3t j H

J J Hpptdnm l'
I , I I
2 :
= u-/{
] / 77
u -
= ul A
x_.
[l !
X
ty l:l!ﬂ? ]
1 | i
Ph 25 i 3 1M1
1M, % (aT.)

{ 881 [Bh d2 odH HJOC tcOddPb fjts figs ©
Bsdslsj ChdAg GEandj &5 Ms Mssesdy B d&s
Lol CldimshMmBdtetsd d&jcCsf kos (s

s OB dzd y@ RIN.AGSHAZ | H Odzdz" | ¢ tcOMmyj skz H
e d dzf 1234].

C dzj dzj| P, R, KL% O tyew |aH, Ty
1 Pb 3.77 | 1.75 0.229 327.5 ATT77
2 Cr 6.97 | 1.28 0.843 1857 13816
3 Mn 6.86 1.3 0.843 1244 14653
4 Fe 7.04 | 1.27 0.930 1539 15365
5 Co 7.38 | 1.25 0.930 1495 15239
6 Ni 738 | 1.25 0.915 1453 17626
7 Cu 7.02 | 1.28 0.950 1083 13062
8 Zn 597 | 1.37 0.950 | 419.58 7389
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0 17.02 37.96 64.89 100
t.°C |
[} 1
’ Kpp K, |
, ! | 1863°
1602°
F 1L l
AN /
3.57 <73 /
97
L Y
T l1+}KCr B T
a I 0.15 \
] / !
0.62
327‘50 3250 o+ é 97.2
u 7 l
Ph 25 50 75 Cr
Cr, % (at.)
0 8.13 20.99 44.35 100 0 18.08 39.72 66.54 100
t,°C | t,°C ‘
1] L] 1 ]
’ Kpp+HKnn \ | HKppKre \
I ! l 1246° [ ! I 1538°
1131° 1501°
L— u 0 Ir 12 l
< 7 Y 7
3.65 87.2 / 3.50 87.5
97 96.8
1 8y 1 8
(l+}KMn B T T ﬂ+}KFL‘ ﬁ T
vl I 0.17 | \ a l 0.14 \
I i i 11/ !
0.70 0.58
327.5° 325° l1+ﬁ 97.3 327.5° 325° cc+|@ 974\\
! — — 0, — —
Pb 25 50 75 Mn Ph 25 50 75 Fe
Mn, % (aT.) Fe. % (at.)
0 18.86 40,97 67.67 100 0 18.6 40.56 67.30 100
t,°C ‘ t,°C |
1 ' 1 '
I Kppt Ko \ | Kpp Ky \
| I | 1495° | ! | 1455°
1469° 1336°
Ir w 2 Ir w ¢
N / / N 7/ /
3.02 985 3.02 88.7
959 959
L g i 7L
K p a+ K p
o] 0.11 | o I 0.11 | \
1 4/ | 1/ !
o 0.45 327.5° 045 98
3275 060 o] 979 - pee ot
M/n | — 2 — ?
Pb 25 50 75 Co Pb 25 50 75 Ni
Co. % (ar.) Ny, % (at.)

t dMEZASE d Oc tc O d3d3’
BOLE Odayd o,

fMsMmistsw dd™ He 52 dz
N dzd L tzdBG[33E SO dz! I
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0 20.12 4295 69.4 100 0 9.51 23.98 48.62 100
t,(JC t,oc
[} 1 ] ]
| Kpp Ky | ’ KpptKzn \
| ! | 1084° | | | 419.5°
989° 384°
klt l L— u 1
S / A /
345 878 / 6.0 8.1
96.9 93.6
L 7 7
T U.+}Kf_'u B ~ i &+}KZ“ B T
ct’ 0.14 | o I 0.40 | ‘
e W | [/ |
a 0.60 1.6
3275 s ol 973 27.5° pe  op| 988
M/ Q | A M W — —_
Pb 25 50 75 Cu Pb 25 50 75 Zn
Cu, % (at.) Zn. % (at.)
t dMEzABEE d Oc e OB M tsfishpdf figdsf Jv d3 Hfg dsP di

Y g det[2343

vOB &Zd® cHK6 d &zOIs 'ls s RS ' dOC L OBE Mshlssw d
dMmisj &3 ifg edek B H dz"' J234Kj Is O dzdz'

stsdzy dzZlstcOydvw olbststesect vi B J t6d
g dmls J .

n1 2 n3 n1 = n3 t, Uty |
Pb-Cr 0.15 | 0.62 | 3.57 | 97.0 | 87.3 | 97.2 325 1602
Pb-Mn 0.17 | 0.0 | 3.65 | 97.0 | 87.2 | 97.3 325 1131
Pb-Fe 0.14 | 0.58 | 3.50 | 96.8 | 87.5 | 974 325 1501
Pb-Co 0.11 | 045 | 3.02 | 959 | 885 | 97.9 326 1469
Pb-Ni 0.11 | 045 | 3.02 | 959 | 88.7 | 98.0 | 326 | 1336
Pb-Cu 0.14 | 060 | 345 | 969 | 87.8 | 97.3 | 325 989
Pb-Zn 0.40 1.6 6.0 93.6 | 82.1 | 98.8 324 384
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3.4.uv) ed3tsH d dzOQG 9 |5 ) §'dfts fififo OrisdzidE s B B MO M dz

dMisd & -fpbtdpad sH dz' J (CcWIrs ke gz’ Ni, Cu, Zn)

sOC dL e j Mmisdets, Isjted3dsH d dz2Od3d y4 M& Ow OFC [k
Wodzw e lspw &3O BOsdUd M B o dzd usf EHaOdgE > datt
ftotslsj C Oded W ~ddBdyj M 2 tej OCydd ) L Ot
B sOdzzztce dyj MSsd3 Hotsyd MMy o sMmlis Odzts 9 dz,
HOdzdz" » f 5COL Odz, yYlsts 1 Isd L dz@yfj daf v mtftda® o o
ZO2Isd dzgj bkZHOdsM! . |sOdslifng tsdfiasdag'ydetst dr o
dmf sdz! L soa Odzd j A3 Isj tocdzgtsH d dzQLAAP MC - th Y H
Yylsts 1 Isd L dzOyjdzdw L OoadMmwils I §f OtcOd3] stets
EHtsB dzZr o3 dflovts usfdiCjsidy drjddzd v L R3AL Odzdzr = 9 § dz

Il GAnsej tBi jJCltse 3 dmf sdzr L s Odzd ¢
(§. 3.3) HAdOGLOBB' Mhisswddw MdMhilsi & M
Co, Fe, Cu, Ni d Zn), Ctbtt’j ldtsmwisf

1 tod Isj ted3tsH d d2Od3d yj ME sd3 tcOo das o Jfiflfyls J
~dBdud Medy tlsj dydodzr Coi3ftsdzjlstse Ho kzn

[ t dt [ (3.15)

GHJ Nisted As@ S azOw|DE Is dzsdzd t6 W Ddzts 39 A3 Y szl i d

) 2Oy d dzd W Is | to BsE dpUapdEY U § B Bdzjidzs s o
ZOR BHWIsfMw dL or tcOy j dzad 2 :

t t 24 @1 1 ¢ 1h (3.16)

t it 24V @1 ¢1 ¢@18 (3.17)
GHJd xkdstsdz! dz" | THz=lEHp;j e Odz! dzOW ¢ Oi @ B dzyf Iis
Isd BY § tQf 2ROS dzils Odzls ™ d3j ¥y YOMIsd ydzsets oL Odd

] tSHo JHY o Oy jdedw (3.16) dd (3.17) o9

RTIn x'/xy" + [(%2)” - (") (Q1 - Q2) + 2Q[(X2)° - (x2")°] = O, (3.18)

RTIN %"/x;' + [(%") - (%)°] (Q1 + 2Q) - 2Q[ (x4")*- (x1)] = 0. (3.19)
GHJ+X% = 1"k x'tF1x
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ddzjHEZs W) EZtcOodzj dzdv dMmitsd L se Odzd Hdz
CtedsdujMCtets GOMFOHO o dagjmdsjh do Os h g1 MW

Ter [2(QT Q) %o Wi %' I/R+[6Q (% F (11 % /R, (3.20)
X2 =0 (Qui 4Q) 1 9Qi {[(Q171 4Q) /9Q)° + (Qui Q2)/9Q}™.  (3.21)
I (3-(B5)21) othdd fO0OdBjter, ColktstEr j

WOLBor o tOo dztso j @rPBMne Pbffeg ApGaj RRNISPL-CUPb-ZN.

1 j dzd yd dg CdemlsOdzls d3j y yomlsduydzese s oL Od B
bizso 2 0o jdzMlsa ® di odddujmMSdn §lsjoc
Bsdetsls j CIsdyj MC 2 .BY[a@ap] cOlskztcj (IlsOB dz

508 &Zd YO sIsdMOdsT &y UOMsd Y ds s B Y Qds
CtodlsdyjMS Bt wOMYOHO o [BdMisj BOST M LyOfh
sStststoH d dz
stsMisOs & o o Cldisdu
e qdfls| ug H & dzq ' ’ v
tcOMYf OH
X' Xo" [ ) LOds . Xo © Ue

Pb-Cr 1875 | 0.0357 | 0.873 | 55308 | -18393 | 0.3774 | 2953
Pb-Mn 1404 | 0.0365| 0.872 | 41205 | -13607 | 0.3781 | 2225
Pb-Fe 1774 | 0.0350 | 0.875 | 52573 | -17454 | 0.377/6 | 2841
Pb-Co 1742 | 0.0302 | 0.885 | 53406 | -18048 | 0.3758 | 2884
Pb-Ni 1609 | 0.0302 | 0.887 | 49341 | -16428 | 0.377/3 | 2666
Pb-Cu 1262 | 0.0345| 0.878 | 37534 | -12305| 0.6200 | 1510
Pb-Zn 657 0.0600 | 0.821 | 17131 | -5565 | 0.6800 | 1250

rdzw  ftedd3d c©®@ dzOBd wWOMMABOIstedo O Isfpw
mMdMmisd BT ,PfL Ctlsstts?2 60~ dA J 6 x& I83pIs ¢
lted MBodzi Mlsdzsdz toj " jdzdd kZtwOo dzRdzae 2 5§ B0 &
Q,=118393-Ofsy/ ¢

rdzwv  Cwsi WWdydjdzlstse OCIsdo dztsfmils-@r ¢ f§gd3tflztayc
ortcOyjded?2 (3.16) d (3.17) ftod dBdetslsj C K
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Infpp=4.72 (1i Xpp)® i 2.35 (17 Xpp)?, (3.22)
Infc=1.18 (I xc)*+ 2.35 (1i Xcr)>. (3.23)
] sfstesj dgdz’ | 68 bwOodgjdegdvds (3.22) d
niesBO  ftod dsdetsls Slsduj MS @ = Ixfi B B Ok i
cdfzdzS j 3. 6.

Fy
[N 135
I ! o
| % 4 %
[ v L, \
I A I 1
I \ oy i
| M \
L0 R = \ 15000
a. — AG 11528

) | ./ \
||/ \
|

02

0 02 04 06 X 10 0 02 04 06 Xor 10
[ qAz8.6i) 08 d d G3sMis! [ d k3t 0o d d dstsfls
@ Mmeddzyo (1) dPkGs Ldzj e dd GJda@@) ( &ls

sls CtdayjxRlsteOydd (¢ dayd dalsiigOpd dinep@is J dsj

R L ted Mz dzC 59 9 d H dzts, Yls s ) sB &zOMiIs d
~nOteOCIsjtedL 24 smw  dzO dzdsusdh jdels dzff tdzdz® 3 didds] dz @A
ECOLT 90jls zO0 tslkmizlsmlse dJ tcOMmMiso stcd M Is
slIsC dztsdzj dedw wodzwe Isfqpqw dzjBsdz? "dd&3dd Hdzv
1 dzj d3J dzlsts o . 1 HJ M Bsy JIs dzOB dzt HOIs! MW 86
Htcze o dzdiclgg J SgtcOL 59 Odzd J dzts dzfeB8tec d O dzls dz' -
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LYOMIsSd CtdayJ delstcOydtsdzedets?2 L Oa dfd distsfmls
1), ZCOLMr 908 ls dz0O oBL d@Isy desmisd tOMMmdzsj d
ModHjlsjdz Mlsakzs s s f tswWodzj ded d tsCOticd® dig =y Isias
sty o fiteimiydidedwy Ctedoer s OSCIsdo desfylsj 2
Moslse jlsMlso it € @fs@rly ME tsdigs RPIAzdzsc 5 tcOfls

g tSHfdd s o toOY j dad W :

PG 2 gH 55308 %y & + 18393 ¥ o (3.24)
9 OB Or dsH j dafoMmis p cSlic@™ tallissicdits s toj H j dzd
LOoadMmMdismis! dLer ssydzs?2 1 dzj cc . | dBB MO

1 sdzlz yd dzdz" | fts kteOo dzj dad ® (3.24) tc j
tedmMkzdzC j 3. 7. [ded ECOLT™ 908 ls, Ylsts M dzO
L 20y d I3 dzff te6 dztsh j dzed J A3 Isd f dzO. LMisOdzts o dzj d
WOLBer &3 tOQodzseo jMCidz ¢ OMMmb’ i3 s PlztcOo dzj
Mo jHdIjdz Misakzels, yYlts CttsteHddzOlr Ctodo -
Metslse j sf&o s I8 7@ 295334

Clsd tOMmyY Is™ PCa®bMin @is, PHEEo, PBNi, PbCu  d¢ZnP b
ftedo j HJ dg ® IsOBdzdyj 3. 7. J sOB dzdy4jy 3.
tOMmyY stse Isj ted3tsH d dz@ d3§ s 3 Sz daB Els  fdptfigly d3

v O0Cdd3 BB OL ts03, dmf sdz' L v Isj tsted ¥ tc J
Bsdetsls § Cisdud M dJ HJOG dPbaGdFbMRbids BRECaideNi, fr)c
Pb-C u d -ZnP,b B dzd tcOMMmydIls Odg L dzOyJ dzd W
oLOddBsHj2Mlsa W, OCIsd o detsmlis di dz§ wzg dsd dzlsisd
L O dmd d3sMmisd sls fMsH J toy Odzd W C st tsdzj dzls
56 tc Odzd W4 dzdzlz © tcOMmlso stcd BBsMIsT sdp, tczlsOC dH to:
mMsmis s R&AY v -
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s OB dZdyoO 1T 3R.IMB: SH A2 j tcOo dzj dzd W H dzw to (
Isj ted3tsH d dzO@&Y B HEztsBIsd ¢ sSBY sdzj dels[t§284l.9 Md Mls
Ql QZ

Is tc O ' w
g d f U s U o dzj dzd

In fpp=4.72 (17 Xpp)* T 2.35 (1i Xpp)°
Inf o =1.18 (1i xc)*+ 2.35 (i Xc)?
In f pp=4.69 (1 Xpp)* T 2.33 (1i Xpp)°
Infyn=1.19 (Ii Xun)® + 2.33 (L' Xun)?
In fpp=4.74 (17 Xpp)* T 2.36 (1i Xpp)°
I fee=1.19 (1i xed® + 2.36 (i Xeo)?
In f pp=4.93 (17 Xpp)* T 2.49 (1i Xpp)°
Infco=1.19 (1i Xco)® + 2.49 (L Xco)?
Infpp=4.91 (Ii Xpp)* i 2.45 (17 Xpp)°
Inf i =1.23 (1i xn)®+ 2.45 (1 X))
Inf ppy=4.75 (1i Xpp)* i 2.34 (11 Xpp)°
Infcu=1.23 (1i xc)® + 2.34 (1 Xcu)’
Inf pp=4.15 (1i Xpp)* i 2.03 (11 Xpp)°
Inf 2, =1.09 (1i Xzn)* + 2.03 (1i Xzp)°

Pb-Cr | 1875 | 55308 | -18393

PbMn | 1404 | 41205 | -13607

PbFe | 1774 | 52573 | -17454

Pb-Co | 1742 | 53406 | -18048

Pb-Ni | 1609 | 49341 | -16428

Pb-Cu | 1262 | 37534 | -12305

Pbzn | 657 | 17131 | -5565

3.5. tOMyuyyls oL Odddes? twOMlseo sted BBsMmMisd ¢
Msmisswddwa o MdMlsj 30~ Mo ddggysED dipz@ df das U «

I MmMtsote] i3] dedzs s B3dted dJaelsjteifm o HMISOS
Ba) , HEBOo Cd Cbiter n (HB 1%) Ekd3jdz h Os
ftcjHBIsoteOh OV toj CtodMmMisOdzdzdL Oyde My dzOoe 59
d ¢ tsttetsLifidsdeldnegd o smils: . [HdZOSCBE oL O d3dzOW
Htcze © Htekzcec] §tdkzdshmls! s d& GgEEOYUPDdB, N
PbCa tOmlse stcd dzsmls COdz! ydqw o Mmeaddzyd o
LoljClsdCdu 3He6ME Ozt Pls. )O. tHBd iy j dzed j O3 s j
EPdzjde " Ojlsm% (@s. >APicqb fils Odzts o kf]j ,dzsydstO Ty @
YdHSC G BB mMemis sw dzd W My dzOe tso &zO0 tshdzse |
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cOMlse sted BsMls! COd ydv fod%iPii) tcOk BSig g f
tOMmse gy BBglstesdeydw o Mo ddzyd 1 tod uls jndstnjsuex
~ 0.33% (0Ob.).19utczOMEOP b flsdyuyj
1.0% (Ol.) MmstesdzyBe. whOmifomisd dgEpmiPb B Otcd v
Msmistswddd §tod IsLdff jnsdiston g6{ Bls 2POdt Ofis e
ko jtoHisdg MisMmisswdzadd B Owd[®34]e Mo ddzyj daj [

[Isfikzlsflse dj dzj Cslstster R L ¢y jtod dgj dzls ©
cOMmlseo sted BsMisd ¢ s tsdejedzlf sof s 2 Hndfdytls | dp®d)
cOfmMyjlbdz j] diBjlsHsslso ffpfsBgdals ‘4 1 Iss2  yj
oMUl sdudmMcdy KBibsH", ftedo RBAY " § ¢

tjLEd O tOMyjltses KOS MHdBOd dts?2 o
Htelzed o Mmdaglygd i tehgfeodidaii iz’ 8. 18@B dzdigYH z3 |
Ylsts L dzQipftledw jBzj dz dL frilsdr a HOdzdzr =
Msmls W ded-# 1 fn R4 y

sOBdzd y® R = 8H dz" j H Odzdz" | O dzted@B)2) | SO i) 63D E
nd mls Pligdnf [234].

[BL 2Oy dzq |

¢ dzj d34 d . &eH,
P, | R, jkLZf0 | tyqt
' ¥/ 6l
Pb 3.77 1.75 0.13 327.6 | 4777.14
Ca 2.98 1.97 0.185 842 8666
Sr 2.49 2.15 0.22 769 9210
Ba 2.26 2.24 0.145 729 7661
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©OMyYjs0O &GOS MdBOd ds?
fiod IsjMB)RWOIs Lkt

v OB dzd y©of J3L A IsOlIsT
so Y HS i3] (X dH S HEMss ™ dzd W -

| X, ®ls. X,, ®@ls. t, o 'H
CANE S Tt o ey { onVC S Iy { Of
Pb-Ca 0.36 0.99 1.99 326.1 325.7
Pb-Sr 0.33 0.29 1.0 1.0 324.5 327.0
Pb-Ba 0.18 7.0 0.80 290 327.2

v OB dzd y©of J3L Adk! IsOIsT
so Y HS ] (X dH S WM™ dzd W ~

COMYUj O &GOS d BOd dzs?2

o) EhBPcoblzt

X, ®Ils. X,, ®Bls. t o
g dfmlsj d3
CECMYyt OMYC EMY t OMuSe EMY t OM
CaPb 4.90 9.5 9.5 750 725.9
Sr-Pb 2.72 12.5 8.78 725 722.8
Ba-Pb 1.67 13.5 6.98 654 685.9
[ sy des o dH.Bls'10( HOBdz11), <yt L dzOyj dad ™
) NdHE B d beojtHtsd MMmistsw dadw A Mdzj H Iz
l1s dBjtey kojdzdyjdddw Obtdidtscets tw©WOHJEMO

mdmlsd a3

tejLizdz IsQOIsr
HiY tsdzdzj dzd 4§
MemMisOo ts9

HEsMis Ols &y dzas
oMYy sORd ddisydls

My dzOe 59 ,

Bsdslstsdzdzts Zd3j dz' W O s gy j tod SH Y ¢fde
- Btesh 5 Mse dzOMEze I
B Is!
zdcOlkzte d23HSH W d & Ols t

f sdzj L o
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36 stej BEd@PMtcOB 5IsC d M dzts otc QdCdadQeysfo iz
fp d dzy ©

Codzjdedj dzdSoOydd tujd yYyombts {teddsjd
sHddz dL dzgOdeBdzjj ftesMmisr a7 d dzOHY 3 dg' =
Ny zOe se tiIs §ted &3j M1 .+ dfj fif sABimEebsdiftiafstg s o
sfydztso Odets dz®@ dL Bj dzj dzd d tOflse sted Bsfylsd € &
9 Y dHEC s, sO¢ d o soy cHisd3 Msmilstsw dad W
10 oBL By dtsMmis! fHtotso jHjddw Iftedty] Higd, d &
Ctsdzd yd Mlso j dedzr § Mtstslsdatsh jdzdw W OL, Ctslstst
ECOLT 908 Is HdOGtOBRR Mishis sivfdafvdjfffifdB4H.J d3 o

s fted dizj telz, fted otMmMmMisOdzsse dlsj dz' dats?
fszzyOt s yJ teddgsisp toyfitdddddj ypts 5% (fts RO
hMj tcJ BGO, L sdztls O, dztse ©, Mkzte! d3r , dgr h+ w(
Jqdzse s B IstsHO tsydmisC d, o yYoOfmlsdetsmisd dzd ¢
ydmlstses Mo ddzyO®, dzgj sBrtsHddB MRjNspdidv fis
1 dzj d3§ dzls O dzq . 10 MjesHMWh dd?2 Hj d dd3d 4 |
Clstster 7 Mt Moaddeytsds ded dLEzyjdets d, Mmstsis
MtsMmissw dgd W . Il MmewrLd M 1 Isdd3 dOZ B dzts (
oL OddBds? wPHdEoscddgyO® f Htokzeddizd + dzj d3j dzl
sjd3 MO &3 tsBdzj ¢ ydls- 9" BBte Isj ndzsdztse d
7 o d d34 M3 116 334.

[ dzw syjdzCd otL By dtsMisd oL Od d3dets?2 tc
L dzj oz dzlsOdzd 1 v  dzO s dalgre D dad @ fipd del©ro ds@Qdia] - L
oLOd®stsB g dz0 (@dsdzdy j dzdd slglsf@z' H)j B defPifizn d
FteOo dzj dzdv (3. 2) d Mmisg)f § flad & 'dad S iz]szapa].q (s

tdLikzdz sOIsT tOMyjlstses s EZ2SCOLOdzdz &3 kte
dmisy &3 Mo ddzyO M 1 dzj @33 dzB QL] dokgy ¢ & fif dige o
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d dals § o d3j Is O dzdzd HHEsdf ts fizdzed Hzy @ O Is j e d3ts H d dz0O d3c
dzso" &3d Mo jHjddWwdRd. uvMlsOdsodzj dzdz" J L OF 5
fsteW"HSBotsEs dsdij O 1) M shtss dddasEsls gl
MsjHddzgj dzgd?2 d dBOIjtedOdztse fp L OtcOdzj j L OH
[ Oj B3Oy MSts] BsHjdZzdeseaOdzedj  tOmMmyY s
fls OdzH Ot ls dzts MictospisExdelO d3d3j
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L] oIJRrueuw] (1 f1Of RMOVRY [ MsRU[ [ JAR)RMR &5

SItIJrrR1IOIRYMUSRBEUYWI R ALT 1] 1011 RUC

s (PbSblespOyY VIS RrRZRI LY L 1?1 3fR

frvofJT ofr
5.uMmMlsOdetso C O d BIJISHJECO dMMmdzi Hse Oded W &3
Mo s2dglsle O dzdgd edzOp ts ©

Hots2Mlsoa O BOILjtedOdzsce L O d MW IsH telizgj ¢ dlshts dz
Ctozf dzr = MbstokzCIlsktedz = 1 dzj 3j dzlss9, BBKOL Izt
Lilsd {1 dzj dzj delst tcOMmMf sdzOc O Isw o ftotsMmistcOdz
Mots2Mmlse ®&BOIjtedOdzse MmMkh j Mise j dedzlz®  tots dz
dets d MbicBC B, §ted yddz , MlstczCIskztedz" d3 d
tcOL dzd ydz" = BOMh IsOBdzr =« kRZtesodzgwan, o d&OIsj tod

RLEZYJ dzd J§ BCtotsMistczC Iskzter W dzw jIsfy
d fnfydzj HtrptfCid@e ts o . Clsts HOjIs oL d3tsy @asdrtydz
HJWBstedzOyd tsdzdz" - d bjttdddyd M¢ dn sBtcOB SIS
fosHizSC ydd, O OSCHYJ OdzOdzd[L3h,tclBF]o O IR ) izte ¢ 1
fsLotsdzwe s Issydets SftejHjdzdls! f(totslsw y j dzdzts
sB dzOMmisj 2, dzOB dz8 H Ols gL d3j dzgj dedwv d3d S tetsMmls
IsJ B J cOskzter, O 1SOS¢ Y J dzOdhyduiinflygJ dfjdzls J ted3j Is C

r dzv dmmdzd Hise Odzd W fipgyj SHidAS) firelly te-lz € tisEztde® L i
tcOMYf dzOo © tslsdzd & O dzd fy* yddzd dzH tcd §J fol§dz] jd tseB!
510 d3d3. SOYHT 2 sBtcOL J ftcjJ Ho Otcd Isj dz! «
Mfdlstsdy d  sciddsPOdadsHalz’ 20 BOMlse tste OL 5
Istc Oo dzjsdgdp@o flpw dzts tsIs 10 HEB 20 f. 1 sfdzj |
ftoslstsydzts?2 otsH] d IshOlsjdz dets orf mMkh do Odzd
B &z d3@L874140].

[ Ol jtcdOdizsd3 dMmMMmdzi Hise Odzd W Mz y d dz  dzd
BOBBdIS, MtHjtyObdHlo;,SdEDdPdS ] Fdzv dL 2Zyj |
HsB OdzfBdvw, dzZOl&@Pzr yEOdzdMistetsdzydw B Ot
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Moddzytsotsects B OB B is'Odzd (PHRBDUFRN 1M)tedd MY
ECOL Odzdz" = dBj sOdzdzdd aZO0IPBPFOL sdzj 0. 01

[ d ¢ tetsis tefipeh dedztptiroOB B tEf RO S5INY0), M j dzts ydzr d3d  (
ZOlted?2, COdzd?) d (§ Gyt | d3inds' edgjdsg@d2dzC
dimdzj Hse Odzd dz2O0 BJ SOzttt OW d yj ML B &83tc QFfd
( toc cbfi)[138,139]

lticdcetlstso dzj dzd § Bd ¢ totsh datff Ote ts iy lizts 2 € dp Uz B
&ZOyd dz0jIsfqw M ortejL OdzdwY BBKLGOL YO dL Y t
Clsls EyoOmlstse BtcjHjdzvjlsmwy yjdz ¢ foso St
qL dzsdBlz  ddzd Istej " d w@Od eaddzj § L Hig rolts(efde’. 3d  H d
B3d C s dzddewssols Mwe B I OL Y- yddzd dzH tcd yJ S ts¢
HJOMJ Istesdz d dzd Mmis s RHDdzxIPd3 Sdo G H i @HdS{IIHs I9s Is1 01

{ dEzsas§ j s Ozt oW d ud MR rizd ¢ BSHO ¢ ¢e0

[ jssHtsB BdCtetsMistezS sktodzsEts O OMK(QMS o
o dzd W dzd J& "Hi=iBSApHE N, K d N J dzts y dzt€r, SisPads!i 'O ezdz
dz0 BIStosmistezC skztockz Moddzytsoe ts@é s BOBB(JIs
ftetso jHjdede 2 dMMmdzj Hise Oded 2 EMlsOdzsoe dzj dats,
SHoslsdf dow d MmOl $icOls i)y GERF®0.d Hicka
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[ ilssHdSO dLBIty ddwy Ise j toH sl dzdzls O dx
tcOMftocsMistcOdzj dzdzr = o dHte dBj-O0ddyj mMSdr d
JLdBjtejdedj lsovytHtsMsd. ©vOC C0OC Bd hd
sftcjHJdzYjlsmw i G Mtk Iskztets?2 , IS L dz
ftcjHOOtodIlsjdz' dzr | ©" @otsH' 5 Htickzc d&d dfjdE@Ddz
RLBjtejdedj koYteHsMisd §sLotsdY jls MHj zZzOIs!
HilsOdzwrn Eftetsydel dzdzr = Hjso p®OF dztffglizf 2 o d ot
sBtcOBSISC d MY dzOo tso Mo W L Odzdzts 2 fn dL o
H j Is A&adaq]

RMMdzj Hse Odzdj] (teso j H | dMODECHBRV-18ZE Hisdawj
sftcjHjdzjdedW Iso jtoHiMIsd d3jlsOdzdztso t tHS ofnjtfdrde
1l g temO, ftod =dz@BtOEZLCSe] d HJDO&R] KLtOts dfzdd O trdrf
fsHO jtlcdaOdzdMm! BtOL Yy" M dzOo tso Is ts gA3G]. dzts 2

vo jtoHsMIs! fts dgJIstsHEz 1 teddzj dzdzv dL d3j to
sSBtOL J Yy MlsOdz dztsalty dziz® g ¢ GDJ (BB JcTs 8 P 5 , 10
Hy2Mlsoadj d3 L OH Palzddis y fda2 Je s thtdj H J dzp.2HBB)G 15

vydimdzs Ise jteHtsMisd § 5 1 tocd dgjidaiz® | O dis BdEA Wd
Mdzse © Hials ad jntersisEzO® 1 Odz! dzOW BEZC o9 O dzOL 9 Odz
so jtcHtsMIsd Brinell), ftoj HMIsOo Bz j Ist dAtpts K.
fso jtordetsyisd M jtehuj BHE B 6 FISHEYOSE Of/ d3d

‘00 -. (5.1)

so jtoHsMIsS: , orf Oy j dzdzOW Dudj o d O Bidlak s
d "OEOCkjtedLbkjlshy ¥ stdkds?:

006 —_ (5.2)




t dMEzB2E e~ j BO dMyr sSOdedw dzO© Is9 j teH tsMis

t dMEzSBE S o | tc H MOREICHBRYV-187.D.
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[ jssHd S O d fdnjddfj dztsve didfisfin@eadis | Miseo 2 j Is  d3dats
dL di3j to s g tzts v dsCotgjfiidsidfsc s Is j dzO. J H O dzddigi2Is sta
MicOoa dzj dzgd™w Ctcdor a n dOYHJddwY 1 IsROddsjdisasjcd
sBteOL j VY, ZOGctejlsT 2 HEt IsjBfjteOizter , i to
Mted Hr , BEHJIS] ttsh dpHBjsdzdatydz J Misd Mise j dzdzts
tcOL dz' - BOIs j tod Odzts o ) tcO9 dz"' n Emdzse dw A
ftostf steyd s dzO dzdzdets MY &l Hffidztls © C ted Mis O dzdzd L O
otoj &3 dzd CtedMmlsOdzdzdL Oyd (. [ dzv C OdzdBtetso €
Is j fvdgfstsmls j 2 d Isj §f dztslIs T f dzOo dzj dzd v dmy s
BOIs j ted O dzO i1 o ftgls digsd€ fitsldcds My Is - Sm dzOY H § dzd
Isjf zsthhiR BOLjtedOdzO BOL YyO. i tsQ dcdgfses @O
Hozmn tBWKGOL Yytse, sHddz dL € tslg tf dztsy dff) delp ndsls
By dets s tsj H faied Is3%ctizfiy4id 1=y |

stsdzd yj Mlseats Isjf dztslsr , Isj oW Qdsligijls Q dededg@olzjLd
QitcOo dzO:

Q0 O NY I Nd—h (5.3)
GH JOI ZH | dzisdp@vdzts Yy off)tsiPlszdz@c 5 f dztsdsidds ity j tc Ol
sBtcOL YyoO (ftodded 30 Ismks s pHARA0E B B®R2 yO,5 thth

cOL Bj tor IsjdzO ROd , O Isjf dzslifi2gi8. t5H dzts fyls
1 2Oy defgy dzts § sHydlsOl! , St ke,
Q0 | Y Y QT (5.4)

Hy T St WWdydjdzs BYf kbl @QtsztcO0 Ctolkzy
QY1 dzj Bj dzls Ot dzOW 59 j tor datsfyls s .
utcOo dzd © OW 54 BB  s5EZEZYOj d3:
Q0 O N— | Y Y WY (5.5)
[Bhjj Stddyjmset kjfdasks', (skkttsj I
0 . O3 WaM— | Y Y RWS (5.6)
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gaydlsow— odlsdsj L Osdmwils I ¢ tstHfizOEsIs Is
CotsteHd dzOls ksyj$S o jteodtsfisd BBteOL Yo, d
WJ wXND— | Y Y OYQh (5.7)
GHuli Bl j &3 SR O®OH!' jets e jtorndatsisd.
10 dh jd3 o 'bic®P)y jHedzY Gobkzrm BWOL ytse tHJ
dzts  dL teOL dz' A dhISO ZHEw Y . J L Issdys fd
Cot WWdydjdelst Isjff dzsslsiHOyd BERZHEIK BHJdAOES T
t OLHjdzd o SHdats o' tcOY j dad ZzO0 Htokze s
f sdzzoyd o3

® &——o~h (5.8)

GH "W, A " w1 d3OMmmr mMeslse j IsMise j dzdzts
SBOLYSo~ IMEBtesMisd dn wis] dzassy iZ&Ptrks dz0

Rffdzj H Gle Ofziftyy ik sl d3f dzd dzd 2 s j e 3 H d dzO
Moddzyseotsets B OBBJ,ISO] das(yPH SRflss3In 1 0ggOIstcd 2
h j dzsydetsiL j d3( ©zO diz d3qf 2 , ) Is tc E3dz1s @ 2zdf Qedsdd & | J 9izd
B IssHdC |, st dmnoeRdzase, 144 14% Oof), @ - 2 fijls O dzts 0 €
Colststets?2 o Hils CAdz] dzO dzO0 tod iz dzC §

dnj BO EMisOdatso € d Hdzvw dLBjtej ddy Isjf dzs
L dzj Clstets j y! (3), Mdgs dzls d tcts 9 O dzdzO W dzO
fjtejd3jhOls: mMw o990 jtern d odzdL. [BWOLjY (4
ftoj HiisOodzvwels Mtsets2 wWeddddus®d g mdBdsj d s
9" Mo jtodzj dgdzr d©zgd € OdzOdzZOZd M BHdese s S &y O,
stsdzyr Isjtod3sy Otc f SH aifasf dz'C OUO Jiztf tizts w7 15 U3 L8
cDigital MultimeterDI19208.¢, C tslstster jJ f sSHMtsj H (O dz@ ©

Cdzj Clstetsf j y LOf EMCOjIsmw yjtejL dzOB 5t
(1), EmisOdztso d o dzlz 3 dzlz & Isj B j cOIskztclz
fsCOL Oded W a3 ydWttse ' a Isj ez d3j Istets o wWd
Isj B j cOlskzter . I HOadEOj d&3d BB tcOLOGUs P O 0 dztis
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Sj B j Okl , Codstoddtbw Isj&fjtcOskisl
Ctaf ' sIsjtej (10). [BwOLjY d 1{Odksd SH
I sbEts Bk dso WdShdikjd Isjdijtobkbil.
5t dj IstcOF g SUSidEj'L 5,0 HE2 51 &0y H j dzd W
SBtOL yo0 d 139BdzEBO stefdBds Au) |

I0

/B )
o ] ] [ D lgo= I

. | | | l_!|l

|
==

e
BIEIE

t dmzeAE G n j B3O EMlsOdzsoa €O HdzW s tcj HJ dzj dzed
tejydd3y CcBndzOYHJddW e

ltcjHO Otcd s j dz' dzts H dzw s tej HJ dzj ded W ft
Isj f dzsy diimfifls ' 3OtcSCd [ 00 5 BGlsdetsh jdeds ¢
Isj § dztsy dgfdsfipigf dzed v tSlsdesmdIsj dz' dets d3j H ] . t d
f OteOdzdzj dz! dz" =  CMY jtod d3j delstS5.ad 8 @) H fiyldndseOddgts
L dzOyJ dzd § § scte] " datsfls dfnylscfl dgf§itedjddzd BO tdsCicf dftsO (
1. 5 %. rodzjj o C€0OyjMmlseaj 1 sO0OiztdzO oL VWIsO
W dzw j Isfpw Btsdzj J dzOH § ) dz" o3 d3j Is O dzdzts d3, it
9" MBC B2 Iligjedst? | tefOdzO o0 dzj dzd W d  H s fidsisto dp tdoy dafs Sof
Sftcj HJ dzj dzdz" d3d dBdesce d B3 Oo Iststc O B3 1583®aF dz" |
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s OB dZdy® CSMIjtcd d3j dals Odz! dz" §
sSBtOL ytso

dL

G4 Hd dBde@af7f 00

L dzO Y degf T S t

d ¢

Is © dzts dzO

CudzOteSd [ 0O ClOodtsdgOtcC d ¢ 7

U, fjtco| olsste| Steyls| f jtco| olstste| ISt ls
dL &3d to|dL oBj to|d L B to|d L B oL BJ t6 L BJ t6
300 | 0.028967| 0.00632 | 0.01414 0.5911 | 0.034538| 0.0442
400 | 0.223664 | 0.07284 | 0.111668| 0.8817 | 0.013025| 0.0124
500 | 0.393825| 0.1852 | 0.218325| 0.9975 | 0.027545| 0.0262
600 | 0.5444436| 0.34436 | 0.305212| 1.0033 | 0.044371| 0.0896
700 | 0.680403| 0.55128 | 0.371711| 0.9639 | 0.063968| 0.1956
800 | 0.806652| 0.80692 | 0.417204| 0.9441 | 0.086800| 0.3628
sOBdzd YO v hf tztsy S UspidB)] &3¢ Hd  dOGsCHd 1 Is Odds dz
BOwLE ¥
CudzOteCd [ 0O Cls Od&s dz
CudzOte S d [ _ _
U, 4 O dzdzi56 fJjtco ottt Istcjls| BOtE d (
gL d3j te| dL d3j to/d L d&3§ to| H O dzdz156k

300 0.385 0.376 0.369 0.368 0.903
400 0.397 0.388 0.382 0.380 0.947
500 0.408 0.398 0.392 0.389 0.988
600 0.417 0.407 0.401 0.398 1.031
700 0.425 0.415 0.408 0.406 1.080
800 0.434 0.423 0.416 0.415 1.142

utc 0o dzj dzd j§

Slsdatsh j dzd ©

H O dzdz" d3d ,

azd Isd 4 o,
h OF Is dzts 2

zOB st Ols ts tc dats 2

LEMY J ted BBJ dals O dzks glzth dztf ¥s aigly te fif Isad
¢ O dz§ OL "fas@sls -dzB ® % - sH d &3
ftcdo J HJ dzdAd5d o
doddzyser 2 1 BPBSWIs 8n JO[)at b-7 41 32Wu [(9 1438
O tq Pdg, ydjoszd j Blstesdzyd d3 d
fdud-7843[f (Y tg)

MftcOo sydzd € §
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fz0oCd Moddzy® &GOS d &007 7,9 9t&8680 P tc
(99.999% Sn?"N5,| [Matc'8d0 di3j IsOdzdzd yj ME 52 BC
108982, dzd Is v  dz@tg(I9P% Ui)C 4 [ ¢ Uv-758dFj7IAO dzdzd yJ M S ¢
yd missis s2Na)( 919 BYFSI 208w BOwS dK)s [1 [(4%87300%
COdzr ydw @Ot d KO824889n.Is8% dajaf)u sfzaDtcT®H 9. 9 %
484-17372 d BOtdw d&OteC d +446583[BBH.. 9% Ba) uU

#tS5HJj oy @Y, dzOlT@ez, yEOdzdMmistetsdzydw d
ffsmMs@o ddzs 0. 01, (%.1,RLO. Hsdzk Yl dez’ "OMY
yddazddHtedyj mMSdy BBKOL YT HJOM] stesds 16
dL dzsy dzgd ykz L OH Odzdzts?2 W sisdgt,dzts W dgz @il dz jH t
Codzlstetsdzd tots o O dzts iy oLOjh doOdzdjd3 hdnmlsT
slsC dztsdzj dzgdwVv dB3OMMr BKOL Yyse BBdZj j YJ BB dzC

I mewird "Ndstdd ftoddj dj dzdj &3 Mo ddaytse
ftotsdr M dzj dedetsls d  ojifmllzds] fronsug gtdsod@Us § dz! M ¢ «
z dzlz yh § dzd ® dr 1S z2OOydtsdzdz" = =~ OtOCIs,
dzdlsj 6Olskztey Mo jHjdzd?2 dis Nej dirfsuddzfsd dpfidg Aalzoigsizs
Mots2MmMlsets Moaddzytse tse s BOBBJdIsO dzOd3qd ts dz
dMmMmdzj ditse @dzyf tsHAzjjdeFOEENO dzd & N dzts el |S@iaz)( ek
hj dzsydzst j GF @dzzydf@ , Mls s 2@ dA@z2 a5 0@ . 2 )

[ Odgdz" | B bjfdasW¥WdLrduyijmédr d IkjtdsHd
BOBBUpp@tsyds &3 (dzdlsd?2, N ge@istqdzls) j & OdBRL)uf
Mistetsdzy d 2d3] 188G dgle | i3 j tc Ols Iz {pts Is fig iz Isidigflds g bctOlds. Iz

rdzv hdosCts ftoddsj daj dzed™W HOdzdets?2 ctelztft
dej sSBatsHd " Mo jHjddWdb U s MafdRdamcddise

J HOdzdzets A3 tc O LoHdgjddgr  fftdgj jL HiAps @s&Odzd o apfife BED)
hj dzsyde" =« (dzdisd 2, ZzOIlsted 2, O®@Rd42 Wyd 2, hif
B Otcd 2d}j Is O dzdes® BBJ = Oxzd y jldnSyddzts Wjd Ligfous 2ffr¥ldfe ©
Isjted3dsH d dzBE RS dd Mo ddzyseosets BOBBJISO 1
ZHJ dzldgtRdzts y dgClsstimpitdzdzts e 5 tsB tcOL yOO00.d L 1 tdfrHet B0
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Mo J HiHBY YW dzdzW 6 Is MistcOdzd Y Metslse jIsfise ks h ¢
YJ dedes? ddzW stedsgOydj2 ftcd o BBOBBEBIHtcd Od

5.2. Jldzdwded] HSHIONMaSK]d " paztsqaizs L (CdgHrdBa)dzr -

B sOdzdzso dz0 B S totsMmistelz € Is Iz to ) o df dafgisd Gdids

BOBBY(IS®bSb15Sn10)

o ddzytsa " | BOBB(dIsT ftod d3d dav & Is H dzw )
OGtty GOIss COC 3y dz degdy" MOBSIL o3 dz' yd ded v
BB dz dedyr d Htekzecdj Stz dzse OB OtedlIsdzr jJ| 0©Oc-
ftosdzr h dzj.tetesMbPlsdmMisdC j HE 32 UntSdsd@ R DG td
1 CMYf dzzOIlsdtelze h d - mw ) GOL ts9 152 ftotsdir h dzj
dZOtclzh jdedw tcOBBIsr BOBBYdzo Y Fdzdf \sH " @ filzf C &
fn tcOL tolzh j dzd j O3 d dL dzOh do Odzed j 3 O dzls d %
fsHh df dzd € 50, Yls ts ftcdo sHdIs ¢ H d dzO d3d
sBStczH s Odzd W . Il T o 8BH dL Mlstcsw fsuHh d{d
Emdzse d¥ n 1§ MY dzineig Gindse dv) axizvejOs figrd ydz' = o d
OBtOL do dz 2 dL datsf, dL dzOh do Odzed | o Mmdzj H
ZfMmls Odzts M ls dats dL dzOh do Odzd j . J mMewrLd M
~nOtOCIsjtedmMisds d tjMmMkztemMO ttOBBIT BOBBJIS
oPdes?2 d OCIBEIBYz dets?2 |

[ sBOoaCd M jdzsydy n (dzdlsd?2, dzOIs g g0 dz' Q¢
Mlistesdzyd 2 , 3 B OlzdzBEY Is 0. 01 HE 1.0 dBOM
MlstczC sktecder | MtsMisQoadzwve hdj dMrHdes MY
e d dzy s e asqd BEBA5IN(0), f j dzsyde &3 ( dzd Isd 2, dz
hj dzsydetsL j d3(j €20 dz" B 2 , i Is tc ®dzls PAzzO dBdO e df T)] «
tcd )z &S O & [157-140, 164]



{ dMESsES S oMk sker (x500) foddy®) sd
MsHjyOMjets ddsd2 (1), doOls(tedd( 405] ¢UP( & P«
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{ fzt861 [ S esmistkClsker (x500) Moddyse e B (
COodz yd2 (1), Mmbtesdyd?2 (£20)L( 9056 OO 2I64].3 ) ,
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Vil Odzs o dzj dats, vyYlsts. H®B Op &g yeetsn 1( @d s
h j desydzesL j (3§ @zezy@ 2, M todizy@d&isos OGGQ) o
MstezSlskzter L dOydlsj d dets dL dgj dz' yOs ls d3d S t
MsOdztso dlsMY HEsesHdS?2 d &j &Sl jteddhlst
Codid2d N dztsydztg LSO dr 2, = ls tods plds @ &zdzts o8 Odiz
LWWiClkdody d3 BsHW dC Olsstesdd BHdws) l&w ¢ Od

wizh jflsokzjls ftodBdzdy j dzdzOW L Oodf iyt egtsiils:
Bj s®ded 1 tod dzj dzdz® :

Go=CLly I , [10. (5.9)

1 2Oy Leedzy Mo ddeytse ™ n M dzOe s tOo dzs 0.

L dzOUj,lgd (kOB 59 . [ jLEd SO' EOMIMEPHED §tc]!

v OB dzd yoOi ba Y3teH tsfls ¢ d tcOMmyy § dz@ s 90 stEtists Y &
1 (PbSblbzpndtf @)pddsizsicds, dzOls edQjdes, y d§ Oxzd jips,
B Ote 1548

4 SHJ BYlONa] | .

K. Ca SrqBao voY teHBM| voVY teH M t Omyy Is
5 0BBql] . ¢ e/ BBd [10 i totsydzfshE
1 2 3 4
0.0 21.6 211.68 14.81
0.01Li 16.29 15975 11.18
0.1Li 17.72 17377 12.16
0.5Li 19.43 19054 13.33
1.0Li 21.87 21447 1501
0.01Na 17.54 172.01 12.04
0.1Na 18.46 181.03 12.67
0.5Na 20.94 205.35 14.37
1.0Na 22.36 21927 15.34
0.01K 16.86 165.34 11.57
0.1K 18.00 176.51 12.35
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l otsHsdzy § dad j
1 2 3 4
0.5K 20.27 198.72 13.91
1.0K 22.12 216.92 15.18
0.01Ca 33.9 332.44 23.27
0.1Ca 34.4 337.34 23.61
0.5Ca 36.2 355.01 24.85
1.0Ca 38.8 380.49 26.63
0.01Sr 34.4 337.34 23.61
0.1Sr 40.2 394.22 27.59
0.5Sr 42.4 415.80 29.10
1.0Sr 44.8 439.33 30.75
0.01Ba 36.0 353.03 24.71
0.1Ba 42.4 415.80 29.10
0.5Ba 50.3 493.27 34.52
1.0 Ba 56.1 550.15 38.51

Mt Hdzj § L 20U dzdig ] LsH de'j 1siT) I e § difd?
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HB, MIla
230

220
210 | \
200 -
190 -
180 -
170 -

160 -

150 . . . . .
0,0 0,2 0,4 0,6 0,8 1,0
CLi, Na,k, MIIa

t dMEzezE§ 0o dMmd i3tsMmis! o dzdwWdedWw dzdlsdw (1),
mModdzysosets BOBB 164 1 ( PbSb15Sn

g, Mlla
16 -

15 qt-

14 -

13 1

12

11 . . . . .
0,0 0,2 0,4 0,6 0,8 1,0
Li, Na, K°

t dmMezeBsd dzdw dedj dzdIsdw (1), deOlstedw (2) (
mModdzytseo ceis( B8 B &N 1 0)

MIla
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HB, [10
550

500 -

450 A

400 A

350 1

0.0 0,2 0,4 0.6 0.8 1.0
Cca, Sr,Ba BOM

t dmizeds§ Oo dMd dB3sMmis! o dzdwddw ¢ Odz' ydv (1
soVy tcH tsMis! Mo d dARESHISShELBIOB B Is O 1

a, [1c
40 -
< e

36 1 -7

34 1 _

32 1 -

30 1 - =

28 1 //o"’l’

26 1//

24

22 4 - . . . .
0,0 0,2 0,4 0,6 0,8 1,0

Cca, Sr, Ba®3O M. ¢

t MEYEBE) dzdw dedj COdzr ydw (1), MmMtesdydw
ftosydetsmis! Moddzytsotsets[l64PpBB JIsO 1 (
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s OC o dHsB dzehpRY toed MB.AS8HI d510ftced HBB
h j dztsydid, Mg, K} Ndj desydaetsL j dzj dz! dz" = ( Gias, 1Sr0, df
Is¥ec H s ls ! d fttsydesmls' f wfoifhs® jdsigys d M zB e
h j dzsyda, Na, K) fdj dzsydetst j d3j dz' dzf = ( Cde® d BS=dz! |
f sdztsy dls j dz' dats§ oLHj2MIsodj zO Mo ddzytse
HisB OO Qdfff B QddsfW0 . 01 H@EE4L. 0 BOM. %

5 3. uvjdBfJcOkztedzOY L Oadmddssmiss Isj {
Isj ted3tH d d2Od3d yj MSdm Wk de€ yd PbSHSSHLGytso 56
dzj Gdeso Odzgdlzs e 5 dzd Isd J o3
{Hddd dL o03dg2hdd WdLdujmsdd Mo ts2 M
Isj §f dztsy 3¢ sfls s A3 lc OL m Q dizjz ftcdo j HJ dz toj L
Isj BB j e Ols Iz tc dzts 2 L OQodmd diztsmls d ZHj dz dzts?2
IsjtodidsH ddzOd3d yj MEdre WEA yd2 MmModdzytse segts |
dzdlsdj a3 o twidd3j ¢cBndzOHBIEG" e o HJOYF OLE
r dzw sftej HJ dzj ded W M stesmisd S5 &zOXY H | dz
dmmdzj Hizj d3" A sBtOL ytso . stcdo OwW Sn dzOY H J «
s B j tOIskzter sBtOL Yo sls otej i3 dzd GYtod -
CCMmY jtod d3d dzls Odz! dzts § sdzlz yJ dzdz' jyts & tefigfpad dgy Sts8°
BOBBJdIsO 1 (PilzpPddBSaQ@dizscts dzdlsd j dz diff5gli.H
ZOGe dqLdA3dtejddw Isj B JjtOlskzter mMsmis©eaddz O
IsJ B J tOIskzter mMesmMisQeadzwdz 10 . [sdzsd s j d
qdzls jtco Odzj Hsts @PB. A 5MtsMisOo dzw z0 N1%, O o
1 st h detsflss Is Jf dizgtedg@ay ffldadj H ZOGC O B2 &J st
4%. 1 d&Oh jd3 MzEyoj { tsabehjlhfrpgts fifdss tc Qdgjts ISt t©)
ftesdL o 85H d dzO M MN& Hxxcdsesltc O dfdzits e i ¢ d ) fry Iff t
f tctsG tc O dzdz’ Si gsntat WRVldoytd j bdls. R.stetej dzw ydd Mt
[146-152].
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Il sdzzyj dedz" §|] Stodoer j Bn dzOYHjdedw tsBB.E) Yt
s dmr o O Ismw EkZtcOodej dzdj &3 9 dH O
Y R nQ h (5.10)
GHab,p K sMissW dadz" | H dzV¥ tr Odgiake stsisdz®@Pu jydad v
[dwwWjtej dydteizws. @) o fifiddziy Qj o5 kZtc Qo dzj dad
M stesMmisd tSBdEDL HEHxf @ LS o
— 0 nQ 8 (5.11)

] d2OUd ded v Ctsiay odp)kd adlspkes  ZtOo (@) M) +
dmMmdzj Hseo Odzdz" = BBWOL Yythal.sfetddd jjH L @0 ddnd 3B
SR dZOY Hj dzdw tsls Isj B j tciPdsdzdey) ts sHisz s tseB QeBORL qylISG
dZzdlsdj &3 §toj HMiz@HIR[HE]. dz0 ted

[Odzjj 65 LOMMYUdlsOdedz o5 L dzOyj ded W o5 9 j dz
dL M zOestse 5 1AKQYOo dzj dadd® o ( yd Mdzj 2@ kH
flo ddzysesets BOBBdI@JISH( R ShLBS&R WP s fd
PtcQodzj dzd j Isj B j tc Ols Iz te dztis?j f Lot@se i dfeidtpinfigiso® drfts ¢
(PbdzOte € d [146D O )

6 O o'YIY TYS8 (5.12)

v OB dzd yiQ dBO.y4j dzed v € tsiawbWpdkyapjpkas sk tc © o 81 )daddzf
e d dzy s o 5 ¢ KPbSHAFSBLIMIEIGS dfj d5 Is ORE&@® S ¢ [146D O )

g4 SH J ey (
dzdlsdw o | aK |bT @’ p K |KT 1°ac* ahk, Kc' |pkT I°Kc?

B0 #h.
0.0 264.43| 8.87 | 309.67| 2.77 2.34 8.59
0.01 264.44 | 8.87 | 304.88| 2.82 2.35 8.60
0.1 264.44 | 8.87 | 306.28| 281 2.35 8.60
0.5 264.44 | 8.87 | 307.18| 2.80 2.35 8.60
1.0 264.43| 8.87 | 308.08| 2.7 2.34 8.59

ClsOdzts( 264.43| 8.87 | 308.67| 2.78 2.34 8.59
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dr
— K/e
dr I ke
0,30 4 dt’
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[ dMEEBEy j tBsc cORE Mo d dz(y BH B & BadIO®R B Isd
L sOdsdz® (Pb &OwLSd ©00)

0,0

Jrasod (Pb maprm C00)
PbSb15Snl0
+0.01Li
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415
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400 -
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t dMEzBRIC| tO¥ dS¢ MEtstesmisd S dzOYHjddw s
Moddeytsotsets BOBBJdISO 1 ( Pb PbdkGENd.09 0 @d
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1 20y jSdaswW W dydj delstse 5. E&BPo dgjjdiifv] tc Ols Iz tc dzt
Is j f dztsy o3¢ trfrplsdddzysdzts 6 ts B OB B d,ls Odz i ¢ dPihtSebA dadsts
ftcj HMMIsOo dzj d&5. 9 I1sOB dzd yJ

s OB dZdYy® 1 &O0fj dedwv Cs1ay B, d ydfg dzliztica® 0 dej M) +
e ddzytse SEis( BIOS B Lk dif JOdg O dzZRbaE® € d [146D O )

dz:' E :[cvlv tG: o > ) ALO | AT L0 SQB; thtGWJdd;
O 8. 1 (et SO O 10 .
0.0 150.57 | -0.08 3.65 2.97 0.99
0.01 151.02 | -0.08 7.00 -3.02 0.99
0.1 15496 | -0.09 417 -3.46 0.99
0.5 17256 | -0.15 6.26 5.42 0.99
1.0 19452 | -0.22 8.87 7.86 0.99
ClsOdzs( 10560 | 0.09 0.08 0.05 1.00

tjLed kO ©OMYY O Isj dstj jf teadsls rctuemis ELJe
J(PbSb15Sn) st detk S BIEA QY ujtjL 50 s
o gdz®I3d kOS5 Yj s OC odHdss M tsMistsd Isj di
s § dztsy 39 tefstisee’ N QIAE. fy W

v OB dzd yOu SBY6] tOIskztedzOWY L OodMmd d3tsmls EH ] dz
e ddzyse sets B OB B ddisfUs f] (P dIRbdE G d [146D 0 )

4 BH J te) C v, S
@disd o 300 350 400 450 500 550

3O .
0.0 149.84 | 152.73 | 155.89 | 159,08 |162,09 164.71
0.01 150.19 | 153.09 | 156.26 |159.46 |162.47 165.07
0.1 153.30 | 156.39 | 159.74 | 163.10 | 166.21 | 168.82
0.5 167.13| 171.02 | 175.19 | 179.25 | 182.77 | 185.36
1.0 184.41 | 189.33 | 19457 | 199.52 | 203.60 | 206.22

ClsOdztsq 127.50| 130.23 | 132.80 | 135.24 | 137.60 | 139.91
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4 dimyf sdz' L 59 Odzd § d3 te O ) ) UsfJisfOddastzr B<ds M
L ey jteddzsj dals Odz! dets f sdzzyj deder = o jJ dzd yd dz fr
Brdz of" ydfmdzjdz Ctst WWdyudy dzlsizv s jito dftsizsldste @
I (PbSb15Snl108 s tddflsdijj d

| 23

2

CGHNM 'YT Isj BB jtcOlsktc® BtOL yoO Yd dd tfkxzsdOH

fso jtorndetsisd d BOMMO tBttOL yoO, Mtsslso jIsml

10 tdBiHdEGcdo jHjdzZr tjLEd OSSO ttOMyd Is

Moddzytsotsects BOBBdIEKIsd { Bb Sk15S@ddi)d i3tsmls

[ sB Oz Isid & j dzd ulg[ jo dBHj JsteDOtsizWeW d @] fddsts sfipa dddgg[ts ©
BOBBdISO 1 ( P& b 15Sn10)

(5.13)

Chr, 13/ (Sclks)
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. —
- —_— —_——
L —— —_—— T

— _——
J— —_—
. _—

—_——
e —
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—— CkOdksd (Pb &OLSd !
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——— +0.01Li
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100 - — — +0.5Lj
— —  +1.0Li
300 350 400 450 500 550 35 ,

{ BBy j & j O ktedzO% L Oo did &smis: Isj{ d
I (PbSblaEEHdok d ' sO&sdkO (Pb &GOtk
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a, 1B3) B
100 1 CkOdksd ( Pb &O®Cd #00)
~~~~~~ PbSb15Sn10 et
—————— +0.01 Li ety
80{ — — —- +0.1L R
L

T,K

300 350 400 450 500 550

{ S8t j &3 j 6Ol ktedzOw L Oo dfd B! ¢ s
e d dzytso scis( BIDS B HE@nQOg sOdsdkd (P!

rdzv ©OfMyjso Ikj&fjtObkieds? L Oodfddsf

L dzgjtecdd | BB MO H dzw e d dey ts o tsEZdsls g d® B BB
diesL 5o Odgr ddzsj CteOdr sl Hj d G146 § dzt

0Y OY | Y Y =Y Y =Y Y —(Y Y h (514)
YUY Y'Y Gat dY Y -°Y Y =Y Y h (5.15)
VY 0OY  OY O Y Y'Y Y'Y 8 (5.16)

¢HT}=29815. s

tdLEzd SOIsT OMyy SO dL d3j dzj dz@ Mo t§ glzig s
BOBBdISO 1 ( PRI TS rif 1eQ H M iz @25d¢hddz" Is &z dteyd] i



v OB dzd ya uvH .3 j cOls ztc dzOW

WZdS g A dzytse 5
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B OB B ddi{@s di1j(dk

L 0o dMmd @3sMmls!

PChaRRDakE

. HBSHJtey Odzdy dzdlsd% o B
0.0 0.01 0.1 0.5 1.0

° O°Y O°YRKry/ ¢ HEvY BOBB
300 0.236 0.277 0.277 0.284 0.309 0.342
350 6.679 7.856 7.855 8.025 8.766 9.728
400 13.256 15.593 15.586 15.927 17.429 19.386
450 19.957 23497 23478 23.993 26.301 29.321
500 26.779 31572 31529 32218 35.367 39511
550 33717 39.800 39.724 40.581 44.592 49,902

Y'Y YY W/ K)C @l BOBBJISG
300 0.0008 0.0009 0.0009 0.0009 0.0010 0.001
350 0.0206 0.0242 0.0243 0.0248 0.0271 0.0301
400 0.0382 0.0449 0.0449 0.0459 0.0502 0.0556
450 0.0539 0.0635 | 0.06351 | 0.0649 0.0711 0.0792
500 0.063 0.0804 0.0805 0.0822 0.0902 0.1007
550 0.0816 0.0961 0.0962 0.0982 0.1078 0.1205

O°Y O°YKr3y/ ¢ HdAvw BOBBdIS

300 -0.0007 | -0.0008 | 0.0008 | -0.0009 -0.001 -0.0011
350 -0.5477 | -0.6443 | -0.6443 | -0.6582 | -0.7185 | -0.7966
400 -2.0275 | -2.3846 | -2.3842 | -2.4360 | -2.6622 | -2.9560
450 -4.3391 | -5.1048 | -5.1027 | -5.2141 | -5.7042 | -6.3425
500 -7.4033 | -8.7142 | -8.7086 | -8.8988 | -9.7446 | -10.849
550 -11.156 | -131399 | 131279 | -134144 | -14.7013 | -16.3869

dL c

50d.09 00
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[$°(T) - S°(To)], kil / (ke K)

L raron (b sapku M00) ) //
................... PbSbISSn10 /./ >
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{ {MESABTs j &Y j © Ol Iz tc dzOw

; = dL dsj dzj ded 2 ! dzgls Oz § d d
'?n{.‘luu(l‘bmpml.\lw) N 1 ch], t.G G q q .{ d B B fr] O ( ) )

ol o el 1(PbSb15Sn10kddsi &3 d L kO
R (Pb BOwLEd w00
i 10%Li

15 4

20 T T T Y ;

X0 kL] &0 450 %00 LL]
tdLizd sOIs"  dshyfyddgtsy =S Oedppfstf ] dzj ded 2 Is j to d3t

W I dzS yigedd dzy s 56 ts

C s By tsdzj dals iz ug dzdzts o
bojddudoOjls Isjfdsy &S sihls! ,

L dzOyJ dzd | L dgj ecdd
s j & j OIS It dats 2
Wz dzS y d 2

1 (PbSb15Sn10)

L Oo Mg @shlisd
(4 delsOdz' 4 dzy tec ddzls jedhdf B 1) O)
f dzdlsdd &,

BOBB IS O( Pb OB KB5S NYOY
¢ tsdzy J dzls tc Oy PisidRdzts dgO fif dz

L dzls Odz f g ¥

] dBBMO My &zOe 59

H dzw

sfdm" o 0% Ils d fl46da2I3] dzj ded v

Z ¢
Isd § dztsy oBRS wffiyl

C 5l B8 cjse= HIIE 5
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5 4. uvjfdtsy 3Ctsmlsy d IsjtedisHd dzOd3d ud MS d.
1 (PbSbl83 mwll)so @zt d 5 d3
vjteddsHddaOBdud MEdy d bijifasidrdudmnéd,

W dzw b Isfygw ftoj HBBJ Issdz didztsGe sy dd mdzj dzdz" - 1 ¢
dimfMmdzj Hise Odzd 2 . Rd3j 8 hdj mw 1 €My J ted d3d dzls Od
Isd § dztsy dgCdidshiplstef § of o, { delstetsfdd d {dzgjteedd |

HJOYf OL sdzjy IsJ Bib PEEEka8licr 300

l 1 Istsd3 OLHjdz HtwjHMsOoadzj dz@r tojL 2Zdzt Is
Isj § dzsy &3¢ tsfls d Mo ddzytseo G ts BOBB(JIsO 1 (
Isj B j tOls Hdg=is Mis Po dL d3j dej ded 2 Isd ted3sH d dzO
M dzOoe 5o

CCMYy jtodd3j dels Odz! des f sdzzyj dzdz” | Besddypo
BOBBJdIsO 1 (PeGbtt§ Sdgl Of)tc j H s OdeCifjlez" ) dz@zQ d4
CsL W dydjodplsksab, pko EZtOo(Bzjldid)d Hdzv dMmMmdzi H E
ftcdoe j HJ dg 95.8. Is@rgfded jJ L OodMmd dismlisd e st
Isj B j tOIskztsr H dzvfn o dcdzte®a t5)dste) (PESDIHSNHOBA20 Is tc d J
ftcJ HiMIs Oo dzy deB.]7{dr, UB2] M

v OB dzd Yyi©Q dEO.ugi ded v  C tsiawbWpd kyap,jpkzs sk tc O 9 SAj)daddzfv
Mo ddzyso ¢ s B OB B dEADs tad(j Rils DRIAEE®E 1 1470 0 )

4 BHJ o) (
ZOltedW a K |bT 1@’ p K |KkT I*'ac* | ab Kc!|pkT ¥ Kc™

B OB B (gBG fip
0.0 264.43 | 8.87 | 309.67 | 2.77 2.34 8.59
0.01 264.44 | 8.87 | 301.88 | 285 2.35 8.61
0.1 264.44 | 8.87 | 303.28 | 284 2.35 8.60
0.5 26443 | 8.87 | 304.18 | 283 2.35 8.60
1.0 264.43 | 8.87 | 30348 | 2.83 2.34 859
ClsOdzs| 264.43 | 8.87 | 308.67 | 2.78 2.34 8.59
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T,K
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rodzy § 5 wOMmMmydlsOdzdz d3 L dzOyg ded v s 9 §
dLmy dzOoe tso fts A9 dzjrzZdezO (o™ ydmdzj dz© kH
Mo ddzytseo seis( BIOBIB H&®B & § jz@yd dedw € ts¢ qdyudj
5. 11) Maadazytse s s B OB B ddz®@Is ta fff HPkHSThIs1 Cho k) Bzl
5.9[147].

tjLEd OT t©OMYY 5O Isj B Jf Bl dgin®s ¢ J
I(PbSb15Snl1@)px WwBkddfgBMY) ( (WdteiL 50 s {1
sOBdA y0 dLkzdegbjlcdfg O odHdes M tshissd Isj
ZOlstsd W dztsy dgkf)Blgb dzsc s MO0 O tOMIsY Is

4 dimyf sdz' L 59 Odzd § d3 te O ) ) UsfJisfOddastzr B<ds ML
LSy jtod d3j dels Odz! dets f sdzlzyj dzdzr 7 o j dzd yd dz fr
&z or ydmdzjdz ¢t WWdydy dlszy Is jifodftsiisyldste @
1 ( PbShb1l5d3kltddi 5L Zdz' IsOIls © teOMmyYyj IsO Ctst W
Mo d dzytsoe ts¢ I (PESRIBEINOEAD Is tod j o3, 9 L OodMmd dizst
ftoj HiNIs Oo dzj pzs 40 tgdP OB tcd ¥ | dzd ydsg @i I3 B O I
s j § dztsyddsS s fls € ts4 W WAl yle jj flakts ts s i@ | dizy ts 0 Bs@ s ( |
1 (PbSb15Sn10)147, 152]

w w
w w

B r

s OB dzd y® | 8019 j dzd W

C1al B,d ydj g dzliztsasd 0 dgl2ilzd H dz
e d dzy ts 9 t5 ¢ IKPhSLASSBLEMECDs todft j i) dzRbdg® tc € d [147D 0 )

i di;é tt:; vt o} b, cA 10 dT 1°0 Sgts; tGWtGWJqd;
BOBBdB@%M/(QM/(?QM/(@r>1/(”9 .
150.57 -0.08 3.65 2.97 0.99 150.57
0.01 151.13 | -0.08 3.56 291 0.99
0.1 15149 | -0.08 5.60 -2.87 0.99
0.5 15395 | -0.04 273 230 0.99
1.0 156.01 | -0.04 273 -2.30 0.9%8
¢ lsOdzts| 10560 | 0.09 0.08 0.05 1.00
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OB YO USRI PeOlsktcdzOY L Oodmddssmis! kHjd
e d dzy 5 o 15 ¢ IKPLSLDFSBLRIODS tdf j <t dRbaE® € d [147] O )

4 BH J to) ( U, S
dzOlIs tc d
A 300 350 400 450 500 550

0.0 149.84 | 152.73 | 155.89 | 159.08 | 162.09 | 164.71
0.01 150.95| 153.84 | 156.98 | 160.16 | 163.15 | 165.74
0.1 151.88 | 154.84 | 158.09 | 161.38 | 164.52 | 167.28
0.5 158.54 | 161.42 | 164.43 | 167.42 | 170.20 | 172.61
1.0 160.86 | 163.83 | 166.96 | 170.08 | 173.00 | 175.57

ClsOdztsq 127.50| 130.23 | 132.80 | 135.24 | 137.60 | 139.91

Ch, 4/ — tsodsd (Pb ¢GOS w00)
- PbSb15Sn10
——— +0.01Na
— — +0.1Na
180 — — +0.5Na
— — +1.0Na -
170 - e -
160 i i ///// . 1./1__.':-.;’,”’
150 F-~~
140 -
130_ U ,
300 350 400 450 500 550

{ BBy j & j €O ktedzO% L Oodd &smis: Isj{ d
1 (PbSb15Sn100z0 Is todf j ids O dzts dz®  ( PL&7]. OGS d o (
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a, |&d) B

%0 ClOdsd ( Pb &OwSd w00)
~ - PbSbh15Sn10 /
______ +0.01Na =
— L
— — — - $01Na Ve
o {05Na -~
O T T T ! ' T’ K

300 350 400 450 500 550

{ MEBBEy j B j Ozt dzOw L Oo d i difsdgtsts Is 1§ @&y
o d dzytso s IKPbSHASSBIREC 6 j 5 ¢ lsOdzsdzd]. ( Pb

r v ©Ofmyy O Isj&fjtcObkicds? L Oodhddsf
Ldgj sedd (58)s(H1 A 6)s H(dz¥ Mo d de{PBESHhISENGB0EOBHCE] d)
BT dzd dMf Sdzezs 56 @@z sl bkHjd ds? s j5f2ksy
fiLkd BOIr ©OMYY SO dL &) dzj dzdfpo dsdgydsiptesicosiz
1 (PbSb15Sn10)z0 Is tetftg ji31 s Oo dzj dF. 14 | @ Ea@EFORLEM152]



v OB dzd y Oi
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Bj. Bl . Ols k2 tc dzO W
% dzS g g dzy s o s ¢ EPhShOSSBLRIECTS to gt s dRbiE® € d .

L O dMmd @ssMmls!

¢ 5O H4SH jte)y Odedj d2Olstedw o
U, g 0.0 0.01 0.1 0.5 1.0
OY O°Y K[ yYHuy BOBdIste
300 0.236 0.277 0.277 0.281 0.293 0.297
350 6.679 7.856 7.858 7.947 8.291 8.413
400 13.256 15593 15.668 15770 16.437 16.683
450 19.957 23497 23597 23.757 24.734 25.109
500 26.779 31572 31.683 31.906 33176 33.688
550 33.717 39.800 39.906 40.203 41.748 42404
YUY YY RSN/ (A& KBOBdISse
300 0.0008 0.0009 0.0009 0.0009 0.0010 0.0010
350 0.0206 0.0242 0.0244 0.0245 0.0256 0.0260
400 0.0382 0.0449 0.0451 0.0445 0.0473 0.0481
450 0.0539 0.0635 0.0638 0.0642 0.0669 0.0679
500 0.0684 0.0804 0.0808 0.0814 0.0847 0.0860
550 0.0816 0.0961 0.0965 0.0972 0.1010 0.1026
O°Y OYKr3y/ ¢ HdAv BOBdlt
300 -0.0007 | -0.0008 | -0.0009 | -0.0009 | -0.0010 | -0.0010
350 -0.5477 | -0.6443 | -0.6478 | -0.6518 | -0.6802 | -0.6902
400 -2.0275 | -2.3846 | -2.3970 | -24123 | -25160 | -2.5533
450 -4.3391 | -5.1048 | -5.1296 | -5.1630 | -5.3819 | -6.4623
500 -7.4033 | -87142 | -8.7534 | -8.8117 | -9.1794 | -9.3177
550 -11.1560 | -13.1399 | -13.1940 | -13.2840 | -13.8290 | -14.0392

dL c
g 0 (
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WSk % W,
s o \\ L destesfdd (s) d +d
o] T N e d dzy ts o ts ¢ KPLBLAGSB1G)ls
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} sdzlz yg dz f tsdzd dzts d3' Is § 3y § tdsQylef brict=ciptie]f ts fn
dL d3j daj dzed 2 Isj tedstsH JdzOd3d ud MEdn , WilzgeEad? (
Hdzw  fhe d dzy 5o BEPESHIBSOM)EDIs B j Bslsster j M ¢
Ctotej e @YO R s dfr o O Is[14pA52]d L o3j dzj dzd 2

tiLbEd sOIst  dsfyfifoddtsy < Ostistt j dzj dzd 2 s j te d3t
W Iz dzS yigfedd dzytse 56 54 (BPOSHAIE@EE DAY o O Is Yls ts
Cod3f tsdzj dzls o dL zyj dzgdes dz € s dzOj-tifls tc GBP s dzd?
Isj B j tOls ztc O Idzjoffjddy Skl d j dzls s j  dztstsls H O
L dzgstetsf d8 dMAetsHdsets Mf dzOsO. 1ted L tsd
sj B jteOlskzter  MtsH jtoy Odap152]dzOstedw Lk d3j dz b



170

55.u §  dztsy d3k tsldnjiste 35 H d dz@dgdsQ Jifip&ddgyse sc s B O
I PbSh15Sn10)S O dzd j o3

{ Mdzso dz" 3 IsjfdsvdLdyimsdhd Mmets2mise
sjf desy &S GHlf sy eso sHdsMis' §od JL &) daj dzd ¢
qdzd o O Hjddd). Clkd Mots2flsa® L OsdMmwls
dL i3 oj dedW di3d M dMY sdz ficH s Bdaflp B[ MY J yd Odz' d

[ Odzdz" | B bjteddsHddZOBdyj MSdr Meats2Mmlse O
COdzdj 3 s Isj i jtcOlskier o ddlsjtcOlskir s
dL a3 tdsijdfaksy dfofisyce scta (POSHIBORIYI o ¢
5] B j e BEOBB0I sdzzyj dedz’ § 1+ SMY jteddgj dals Oz ¢
or yqdmdzdis! Isjte3sHddzOodzdud Msdj wkzdlydd) (
H Odzdz" - s 4148Hz0 o

l 1 lssd3 OLHjdzJ fHtojHMISOodzj dz tojL zdz' Is
sjf sy RS shisd Mo d BYEPbSE15G@EOHBO d ¢
sj kY jcOktedzs? L Ooadimddssmisd dL dgj daj ded 2 |
Y &zOo 5o .

CCMYJteddi3d dels Oz dzgts f sdzlzyJ dzde” § Bsdezypo
BOBBdISO 1 (POOWd)H &Gn 1406 j H fls CodeR j5.84. | 8Dy | t
Ctsi WY s pdz k ab, pko kit Oo(Bzjldedd H v dMidzj H iS¢
ftedo jHjdd b12kOBdpdyj L Oodmdishisd MS st
sj B j eOkter Hd'iNo fzuOo gEs § OB B dISOOdzd |
ftcj HMmlsOo drf dg®.22¢2a8-152} i)
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t dMEE2BRE) cOWdSE MEtStetsMisd Ba dzOY H J dzdW tsSis
Mo ddzytseo sets BOBB dISO ¢ ({PlbERzEE&SN [048D E)O d
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[ Odffi § tOMMudIsOdeds’ &3 L dzOUJ ded W d5 o J dzd yd
dL M dzOo tso f 5. 1A Oo dzj dzPt o ( yudmdzjy d&zO EkH
mModdzyseotsects BOBBdISO . (Pis&§b sy ] GOIs kB gzd
Isd @3 § 6O EtedzOw L Ya3 dsmds g i) s §r daOP Jfsidri ™ s L ddky d
Iz tc © o dzj S0&d) [148-151]

s OB dzd Yoy OURded v € tsiaWbipdkyad, pkisls stotc © o BAL &z
Mo ddzytso Sceis( BROSEHE®n 1 0) SRDAZ  Sd H4SD & O dzts d

4 tSH J tey (
COdzdw o | aK |bT °@! p K |KT 10" | ab Kc* | pkT I°Kc*

B0 Hh.
0.0 264.43| 8.87 | 309.67| 2.77 2.34 8.59
0.01 264.44| 8.87 | 303.18] 2.80 2.33 8.49
0.1 264.44| 8.87 | 305.88| 2.82 2.35 8.56
0.5 264.44| 8.87 | 307.18| 2.83 2.35 8.60
1.0 264.44| 8.87 | 307.28| 2.86 2.35 8.60

ClsOdzts( 264.43| 8.87 | 308.67| 2.78 2.34 8.59

1 dzOy J dzd v CsL WWdydd delstso ztc ©o dzj dzd W
Isj f dztsy d3S5s B Y fiflodefrdzytso sec s 1 BB Is®HSN10)
ftcJ HiNIsOo dzj dB.13[H48].ls OB dzd y 4

tdLizdz O tOMYyYy O Isj B jf dBls B ®OB ¢ 1J E
1 (PbSb15Sn 1fds) Wos@dBR®IBd R ugtcjfucd B BIsOo
todayzbp3d o IsGBHA Yy sOC odHddts M tmistsdy |
COodejivf dzsy @39 iz b s 0[14BIBHIs Y Is
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Csiay W, duifg dzE s ®o d&jdR))] +

BOBBJISO di(lPthd3Rbadg® tStdl [048D G )O dzd J

4 SH j oy C o b cA 150 a7 150 stsi WWdn
U P AT SN YTV | PRI Y It
B30 #. R?
0.0 150.57 -0.08 3.65 -2.97 0.99
0.01 150.71 -0.08 3.61 -2.30 0.999
0.1 150.77 -0.08 3.63 -2.91 0.999
0.5 151.24 -0.07 3.37 -2.87 0.999
1.0 151.87 -0.05 3.04 -2.68 0.998
ClsOdztsd 105.60 0.09 0.08 0.05 1.00
vOBdZdYO vy BY4 tcOskztcdzOW L Qo dMmd ditsmlis z H)j d

Mo ddzytse Beas( BIOS B HEON 41013 O CROdk@® t €3d [148D 0 )

4 BH J toy ( U, S
COdzd W
5 OB & GO 300 350 400 450 500 550

0.0 149.84 | 152.73 | 155.89 | 159.08 | 162.09 | 164.71
0.01 149.98 | 152.86 | 155.98 | 159.15 | 162.14 | 164.72
0.1 150.48 | 153.36 | 156.49 | 159.66 | 162.64 | 165.21
0.5 153.00 | 155.97 | 159.15 | 162.34 | 165.32 | 167.88
1.0 156.16 | 159.22 | 162.43 | 165.61 | 168.55 | 171.08

ClsOdztsq¢ 127.50| 130.23 | 132.80 | 135.24 | 137.60 | 139.91
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Ch, 1/ (ScLks)
— CbOW&S& (Pb GOECH u00)

PbSh15Sn10

180{ ——— +0.01 s

- —+0.1 s

——+0.5 g
170 - —— +1.0 s -
160{ - =TT
150 £~
140
130 1

U,

300 350 400 450 500 550

{ d MEEBEs | B j 8Os k2 tc dzOvs j 1f Gzsd fg3f dstigfislsl o  dzy
J(PbSb15Sn10) SOddj d5 {48 s OdzsdzO (

H dimf sdz L s9 Odzed j i tc © f) ) ylsfJIsCOddmstz ABS ofs M i
1S jtedd3j delsOdz! des f sdzzyj deder = o j dzd yd dz
Brdz o' ydfmdzj dz S st WW dydy clszv Is jitfo df sltsyldsie @ c
1 ( PbSb 16@Gdd Bd W s tcdyl) [d48-151].

10 todBRAdgejdo jHjdzr tjLEdz IsOISO tcOMmyjIs
Moddzytseo setsi (POSHAISBENn10)e CLOR]dfg] dssMmisd t
[ 5B O ©@Qddad & j dzd lsf jo d3tj JsteDts iz d Qi) fddes tsfisa dOdgg ts
BOBBdIsO 1 ( PIA&IB1]L 5Sn10)
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Q, BT/(MZK)
80 1 - Imazon (Pb Mapku C00)
------------------- PhSb155nl0 .
—————— ALK %ﬁﬂ%
g7
o
. ,B1/ (v - K)
T,K
0  -" ! T T T | T, K

300 350 400 450 500 550

{ MEB2MCs j B j €O ztedzOW L Oo dMd Bsimls: ¢4 WY
B OB BIJ(ISFBb Sh15Sndo0) ls OREdgdl 3¢ [148D 0 )

rdzv womyuj o Isj BY j e@istzjedasd 1 Ob dzif)@ dzts
L dzj eedd J1%14)s BOL &) Hdzw Mo ddzytsotscts B OB B ¢
Br dzd dMmftsdz L s Odzg d diss] | fedn ddf Gststinste @ eHSid Rhdz
[148].

tdLizd IsQOlIst tcOMyYY SO dL d3j dzd dzd I o i gaig tzés
BOBBAES®bSb15Sn10) COdzdj df yf. tcljsH frpdsdieiz8h Pz
[148].
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s OB dzd yOi B 5] tOkedzOY L Oo dfmdddshls: dL
WldeS ey seis( BOSEHEDn 11013 O &RDdk@ E@3d.d & 0 0

¢ O HtSH Jtey Odzdj S Odzdw o
U, S 0.0 0.01 0.1 0.5 1.0
OY O°Y K3/ S¢ Hdv BOBB:/
300 0.236 0.277 0.277 0.278 0.283 0.289
350 6.679 7.856 7.846 7.873 8.006 8.172
400 13.256 15,593 15567 15.618 15.884 16.213
450 19.957 23497 23446 23523 23921 24414
500 26.779 31572 31480 31.582 32114 32769
550 33717 39.800 39.653 39.780 40,446 41.263
YY YY W1y /K)C @Y BOBBJSGE
300 0.0008 0.0009 0.0009 0.0009 0.0009 0.0010
350 0.0206 0.0242 0.0242 0.0243 0.0247 0.0253
400 0.0382 0.0449 0.0448 0.0450 0.0458 0.0467
450 0.0539 0.0635 0.0634 0.0636 0.0647 0.0661
500 0.063 0.0804 0.0803 0.0806 0.0819 0.0836
550 0.0816 0.0961 0.0960 0.0962 0.0978 0.0998
VY OYRK[r3/Se HAdw BOBBdITE
300 -0.0007 | -0.0008 | -0.0008 | -0.0009 | -0.0009 | -0.0009
350 -0.5477 -0.6443 | -0.6436 | -0.6457 | -0.6567 | -0.6703
400 -2.0275 | -2.3846 | -2.3816 | -2.3895 | -24299 | -2.4804
450 -4.3391 | -5.1048 | -5.0967 | -5.1135 | -5.2002 | -5.3078
500 -7.4033 | -8.7142 | -8.6974 | -8.7299 -8.8736 | -9.0568
550 -11.156 | -131399 | -13.1097 | -13.1525 | -13.3747 | -13.6496
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56. Jl dzdwdzdj H@EROodEO] IsCiQ@RY jUcOlsztedzz s L (
sjfdsidLdud mMédn Mot2Mmise d dL d&3j daj ded ?
Moddysetsects BOBBdISO 1 (PbSb15S
[JHddd dL 0Odudd L) gh o sReidsdeytso s ts B OB B
Isj f dztsy i3S tsfyls . J H O dzdzts d3 tcOL Hj dzj fted
Isj B j e Ols Iz tc dats 2 L O dfmd ks Mmis d ZHJ dz' dz&?2
Isj tdssH d &2OdB3d yd M< dn & tzdlzS y dRis @B Hn oid(dBYosS b ]
BsHdW dydtc® Oadzdpg s ey ¢ tsSa dZOY H jJ GAPB BE 09 s HC
[ dzw stftoj HJ dzj dzd W M stesMmis d sn dzOY H |
dmmdzj Hizj d&3" A sBtOL ytso . stcdo OwW S dzOY H J «
Isj B j cOlskztcr BBWOL YO Gls otej d3dj dd fted tsn
CCMmY jtod d3j dzls Odz! dets  tsdzlzyj dedz” jy ts & tefigiead dpy Sts
B OB BIJRHELI5SSNI0Y Odz! ydj o3  toj H firlst@mpérj dz O cdzCd L taigf
Isj B j tOIskter MMlsOeaddz 0.1 s. Jtj B ddzls
10 . [lsdzsmdlisy dz dzOW ©hdB SO dL o3 tej dzed v |
s MesmMEONEwdlz O o dJdidsjtcoOdzy BESdZjj 673
Is j ff dztsy dfStssfiytfstgfj H zZOG O B2 iBjIssH IS ] daj 1 to
fsctey h dztsmls dz5%. § td jev" heds OB SIsC O toj L zdz' |
ftosctcSEOxjcel d cwOWdSd Mlstesddzd ! M .6 6
st WWdydigjdzisY ydsde MsMisOo 6188, do3j ded 4 0. 99
Il sdzeyj degder §j Ctodor j ndzOYHJjddw se5RGEA)YT
s dimr o Ot Ismw EW@Y:dej dzgd j &3 9 dH O

Y X nNQ h (5.10)
GHa b, p ki sistsw dzdz’ j H dzv Ui ©tizjlatBe stsBaz@Pu jy Gd W
rdWwjtej dzydtez w1l e s dzjsdia ju O o3 ktc Oo dzj dzd
MC stesMmisd tedaE@LHYjtdad MJ49]: MY dzO o ts9o

—  wQ 170 8 (5.11)
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1 d2Oyd ded W S siay g pdkj dds plee  Zt Oo (BiNzd dn dz
dimMmdzj Hise Odzdzr = B tc OL Y 15.06. stftdxfcper jjH jLdD o dofm (flxi¥Iss
tsSn dZOY H J dedWw s Isj 3 J teiPdsdzdey) s oH e Iy PSSR 1 R)IIsG
zj cdteso Odzdese s € Odzr ydig dgb.gbe[1489]Mils O dzj dzr  dzC

rodzj § 5 ttOmmudls Qdepydf da dg@ tjedad)sds? 6n
dL M dzOe tso f S51)ztc @9 digiOdzd 8 © yd Mdzd 2O EH J ¢
Mo ddzytse tsc s (BPGBESEALISEOZ Q)] J d3. 1 Oljd3 ftefs
tejctej Mmde §sdzeyddzd MmMdzjHEkehEzs BhEE EZic(
LOo d ) gty if Isizts Y Y wAgbAd B62]:

6 O OY®Y QY (5.12)

v 0B d&zd yO) &OUBdzd W € s lalbiipdkyap,pisls sotc O o SAJL)dzdi
o d dzy o ¢ LPSASSELEICAL! ¢ F @dzts dzO® ( P 1490w € d

4 BH Jj toy C
COdz yd| a K |[bT I2@!| p, K | KT I*@? | ab Kc* | pkT I*Kc*

B OB B WG .
0.0 264.43| 8.87 |309.67] 2.77 2.34 8.59
0.01 264.44| 8.87 |311.38 2.76 2.35 8.60
0.1 264.44| 8.87 |312.78) 2.75 2.35 8.60
0.5 264.44| 8.87 |313.68 2.74 2.35 8.59
1.0 264.8 | 8.87 |31457] 273 2.34 8.59
ClsOdztsq 264.43| 8.87 |308.67] 2.78 2.34 8.59

] 2Oy J dzd v CL W Wdyd jodel tso H by tef @aydsjo dads ds
I (PbSbL15SHe@qY dydtsse Odatizs § B fi) I Aodel jyod jS5dsb
[149].
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vOB d&zd YO 1 HzONT dzd ¥  § mial, % d hyda dzk s &b &jYlzd i dz
o ddzytse teas( BIOS B R 1G] k Gdzs &z0  ( P 14950t § d

#BHJBY(  Q, b, A0 | dT1°0 |8 B WW )
COdz yd ) | C stetej dz
sossgap 1 /(I O FOrs 10 =2
0.0 15057 | -0.08 3.65 -2.97 0.99
0.01 150.73 | -0.08 3.67 -2.99 0.99
0.1 151.92 | -0.09 3.82 -3.10 0.99
0.5 157.23 | -0.11 451 -3.62 0.99
1.0 163.87 | -0.15 5.37 -4.26 0.99
ClsOdzts| 105.60 0.09 0.08 0.05 1.00
fjLEd sOlIst COMYYy O s j BYlg jiefodstzyicdifistR ) s

Mo d dzy BoOBBE[MHSH15SN10%k O dz' Wds) d¥ s tc d§B)ZzOHL2) ( Y J te
50 s Hifnts O9 dzj dz' 5.88 d Is @EOzdtafidT BOdzS js ©¢ o d H dats
Isj a3t j cOlskzter d ) Hjj ity dilg§j iz o [ 14813 .1s v Is

vOBdEZdYO v BYJ tcOlsktcdzOY L Ooadmd ssmlis ZHj d
Mo d dzy ts o ts¢ IBPhSMABSRIP)s @lzj ¢ d tc 59 O dzdes dstO dEsRED WP
g 0 Q149].

g4 SH ] toy ( v, S
CoOodz yd
5 OB & GO 300 350 400 450 500 550

0.0 149.84 | 152.73 | 155.88 | 159.08 | 162.09 | 164.71
0.01 149.92 | 152.80 | 155.95 | 159.15 | 162.16 | 164.76
0.1 150.36 | 153.26 | 156.44 | 159.68 | 162.72 | 165.36
0.5 152.47 | 155.45 | 158.79 | 162.20 | 165.43 | 168.20
1.0 155.10| 158.19 | 161.73 | 165.39 | 168.87 | 171.84

ClsOdzts ¢ 127.0D | 130.23 | 132.8 | 135.24 | 137.80 | 139.90
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4 dMmyf sdz' L s Oded § B te © ) ) ulslJisfOddmstzr B¢ ofs
L ey jteddzsj dals Odz! dets f sdzzyj deder = o jJ dzd yd dz fr
or ydfmdzj dzO Ci WWdydjdee Héy ( dzigsf ezQPtgg SGt
1 (PbSb16Gd1Wdsj d s thledd dzj

0o
h

| 0

(5.13)

CGHIN] YT Isjd3f jtcOlskztc® tBtOL YO §d dsq tf as® :On
fsojtorndesmisd d BOMMO tBELOL yoO, Mttlse jlsfl

1 © tc d m&2a%s | ftedoe jHjda tejL zdz sOIst 1
sjif dzcslsHOYd Mo ddzyBHSEE S BB G} Js®B, 9 L O
Isj d3tf j tc OltizEc@ ¢ C Odz! ydqw 9 pd¥ d g dzls Is |
Moddzytseo seus( BiOS I3 Higl€9n 1 0)

[ d&zv teOMmMyjlO Isj @B jtcOlskztedzs?2 L Oa d Mmd dzgts
L dzj s dd fisfoEl@ fa@5.16) Hdzv Mo d dzy ts 9 & EEBSh1BSAIOE 0

COd ydjds Br dzed My sdz L 5o B dabdzlafstst@dD o dx
(5.12) [149];

0Y OY | Y Y =Y Y =Y Y =Y YN (514
YUY Y'Y Gat -Y Y =Y Y -y oY (5.15)
O°Y 0OY O Y O Y Y'Y Y YUY R (5.16)

¢cHTy= 298.15 s.

tjLbkd OKr t©OMYY O dL &j daj dzd 2 sdzss
e d dzy 5o 5 ¢ IKPHSLASSBIRIOAL! yd j o5 § ©j H i) ls DI [dz0]dz"

I dqudes, ylsts | dzZsOdz fdw d L destesidw
COdz ydv tcOMmpids) tc @d d dzOdusi &g © d dzj j Is[148)8 tc Os
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Bj BPj cOls kztcdzOW

L @9 deff) 9 dzusmlse i3t o

" dzC g d dzy & 9 s ¢ EPbSHASSELEICAL!  fisjARzE®0 &OES d

¢ O HBHjtey Odedj COdzr v o

U, s 0.0 0.01 0.1 0.5 1.0
O°Y O°Y R/ ¢ Hdv Mmf do
300 0.235 0.277 0.277 0.278 0.281 0.286
350 6.679 7.839 7.843 7.867 7.978 8.116
400 13.256 15.554 15.562 15.609 15.833 16.113
450 19.957 23.429 23.440 23.513 23.858 24.292
500 26.779 31.460 31.474 31.574 32.051 32.650
550 33.716 39.632 39.649 39.779 40.395 41.171
Y YUY R /KR & MY zOe o
300 0.0007 0.0009 0.0009 0.0009 0.0009 0.0009
350 0.0206 0.0242 0.0242 0.0243 0.0246 0.0250
400 0.0382 0.0448 0.0448 0.0449 0.0456 0.0464
450 0.0539 0.0633 0.0634 0.0636 0.0645 0.0657
500 0.0683 0.0803 0.0803 0.0805 0.0817 0.0833
550 0.0815 0.0958 0.0959 0.0962 0.0977 0.0995
OY O Ky /MUy mf dz09 59
300 -0.0007 | -0.0008 | -0.0008 | -0.0008 | -0.0008 | -0.0008
350 -0.5476 | -0.6430 | -0.6433 | -0.6453 | -0.6543 | -0.6657
400 -2.0275 | -2.3796 | -2.3808 | -2.3879 | -2.4217 | -2.4640
450 -4.3391 | -5.0925 | -5.0951 | -5.1105 | -5.1837 | -5.2754
500 -7.4033 | -8.6907 | -8.6950 | -8.7216 | -8.8484 | -9.0071
550 -11.1565| -13.1004 | -13.1066 | -13.1474 | -13.3412| -13.5842
tdLEzdz IsOIst disfry frf ezt ¢ Qudippfstfj dzj dzd 2 Is § te d3t
WEdRyfde ddzytse tsé ts 1 (BROBIBbUsSE8ONdA! Oyd j 3 f € OL !

&j cdtekzy h 2
ko j dzdsuidfodergylsdsC € fisls & W I iy dztdals s 1 Oy d |

B O o)

C s tsdzj dalg j dals to @y 13 flzdadi el 16l Wt g

1
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L dzZstesf d¥ dMosHdsets M dzOs O. ltod 1 s
z d3d dz' N [@4P]Is W

} sdzlz y 4 def f t5dzqd dats &3 IS d BY J sl itde =iy ts i
dL 3 dzj dzd 2 Isjted3sH I OB U MEdn , ¥ idzgzbed? (
Hdzw Moddzyso s PbSIOBSFwHOYY j 5, Colsste’ j
Cototej X G JORI999 s dmr o @M®I5a 7 dL d&3j dzj dzd W

VMl Odzso dzj dzde” | bjfdasWdrduimSdy d s
Moddycotsets JEODSHIEO SO0 ) JHs s dzdzy & Is fi) Is
Msslse jlsisokze h R MfteOo syded S 5 1 to =Caldzdsts
gL Hj dzd 2[14§]L  dzd R

5.7.1 dzd W dzd § Mistef fzpth ¥ dgflz@sjlste di3ts H d dzOd3d w4 M< d
Moddyseotsets BOBBdISO 1 (PbSb15S

vdteddsHddaOBduiMédy d bijifdasidrduimnéd,
wg dzw 8 |s fpw ftej HBIIssdz dBdese syd Mmdzj dzdzr = 1 ¢
dMmMmdzj Hise Odzed 2. RBIEMJiMmMw +CMYJjtddj dzlsOd
Isj f dzsy RBC g @dz' § dd, + dzlstetsf dizfs tedzOddz datscly] di
HJOYf OL sdzjy ] GHEPEW®@sEztcr 300

l 1lstsds cOLHjdzj HtojHMIsOoadzjdz tejL zdz' Is
Isi f dzsW dL dyd fffodzyfipep tisLfisls 8 OB B dIs©® 1 ( PbSb1l
Isd &3 § tOlskztodzs?2 L Oo dimd itsiisg MYd <3j dzjzdiaf 2 d ]
M dzOb58].e

CCMf jtod 3] dels Oz dets § sz yj dede | ®esd dzy o
BOBBJISO 1 ( PhiSbB8E@&PNAd) {f tc H fAsdERd8] pztlzO igQilz
Cst WWdyd,bdplsksab, poe EZtcOa(BA)ddfzff dMMmdzi Hs9 Odzad
ftedoe jHjda 6.20.IssOmdidd'yjj L Ooadmddiismisd MC stc
Isj d&3tf j tcOlskzter H dzft) o dsoayatnL e ( BRfASH d 15)8 B & 6zy d
ftcj HMIs Oo ddy dzB.28eD46-E50]M
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v OB dzd yH) ®OQPded v € ts1aWoiWpdkyabjpiisls stotc © o AL dadif

mModdzytse scus( BIOS B Iifd®@atd dxf) d 4 1630 dzts dzO0 ( BLB0]. &30 tc !
4 BH J toy C
Mistetsdzy( a K pT 2@’ p K |KT I*@?| ab, Kc* | pkT 3 Kc?
B OB B WG fH.
0.0 264.43| 8.87 | 309.67 2.77 2.34 8.59
0.01 264.44 | 8.87 | 308.38 2.79 2.35 8.60
0.1 264.44| 8.87 | 310.78 2.77 2.35 8.60
0.5 264.44 | 8.87 | 311.68 2.76 2.35 8.59
1.0 264.44| 8.87 | 326.07 2.63 2.34 8.59
ClsOdztsq 264.43| 8.87 | 308.67 2.78 2.34 8.59
K -dTldt Kre
' 25 4
B )
) - ©)
- Sanok (Ph)
) - Tanck (P a - P850+ 1050
- Pi+1580+1080 ———— Hl &
—————— S ———- +01§
wl \ +015 P +0 55
’ —— {05 e
g
1) -
T T T L IE: T T TK

il

00 30 500 50

4]
t dmMEsBE) tOWdsE L OoadMmddisMmisd s i3 J eOlskzter

e stesflsd o &OYNHjddw tk IsjikyfdEzoe®Es S
1 (PbSb)fBiStatddiyd j i3( ¢ b Idg@MASHHO

450



[ Odzj J
dL

fs ttOMmMMmydIls Odzdz" o3

MY dzOo tso f S.1)ztc @9 digiOdzd 8 * y(d Mdzj dzO
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L dzO Y j dzd s E3tc @ |j U

Moddzytse ¢ 51 (POSH IEHB sz d j 3.

et Mmd:®

L 09 d i disigsindstsly GY sAG[H5E 2]
] dzOy j ded W

sj &Y j ©OIs It dzts 2

C s
L 08 d Md dgi i Islaf) Glp ST dzs B S B I B6 4

f sz yd dzd fdzj Hlzs b k2

1 Ol d3 f et

sBh z#

WW @ def wzefr OTY Y QY

fls tc s dztf 6 j egf)ls Oo dzj dB21[H50-168 B dzd Y

v OB dzd yQ@ | 5z02ylj dzd v
Mo ddzytso scis( BIOS B HifdSe 4 dxfy dlsj @Rlzts dzO

Csial,W dhydg dgk ts @b &J2zd i dz
( P 15080t § ¢

Hmth:BtZ'u‘ o, b, 2 cA 130 dT 1°0 SQB; tGWtGWJ qd;
5 05 5 g6H FCiess L 6ra F0rs 10 2
0.0 150.57 | -0.08 3.65 2.97 0.99
0.01 150,63 | -0.08 3.65 2.97 0.999
0.1 150.93 | -0.08 3.68 -3.00 0.999
0.5 152.28 | -0.09 3.81 -3.08 0.999
1.0 153.97 | -0.09 3.98 -3.19 0.999
Cls Ocdzs| 105.60 0.09 0.8 0.05 1.00

ZHJC

tdLizd Ol twOMyYy IsO Isj Y Jf dBls Bzt ¢ 1J E
1 (PbSb)lfgistotd dayty j ¥t tc BR)dzCef&2) (( U J to jiLtc j5HOfM IssO o oz
Is OB d&AR2d dzOz dgRPHO. s OC odHdes M tsMmistsdz Is g
s tots dzy § wiztsy @39 tifses) dzd u Eb@ JS5&]Mm W
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vOBddYyO vj BFJ LOPBREDY BsMis! bkHjd ds2 Isj
e d dzyso ts¢is( BIOS B Hifn d djdly QRleFIO d50 ©[259]. & 0 0

4 BH J to) ( v, S
fmls tc s dzy
5 08 5 &GO 5 300 350 400 450 500 550
0.0 149.84 | 152.73 | 155.88 | 159.08 | 162.09 | 164.71
0.01 149.87 | 152.75 | 155.90 | 159.09 | 162.11 | 164.72
0.1 150.00 | 152.88 | 156.01 | 159.19 | 162.18 | 164.77
0.5 150.72 | 153.62 | 156.81 | 160.06 | 163.13 | 165.80
1.0 151.69 | 154.64 | 15791 | 161.26 | 164.45 | 167.23
ClsOdztsq 127.50| 130.23 | 132.80 | 135.24 | 137.60 | 139.90

o dmf sdz! L s Odzd J OB tc O ) M uls] jlstfOCddstzr BS ds M i
1S jtedd3j delsOdz! des f sdzzyj dedzr = o j dzd yd dz
Brdz of" ydfmdzjdz Ctst WWdyudy dalsizv s jinto dftsizsldste G«
1 (PbSbliplStetdiyty j s ElHE dzj
OS—H

0

| (5.13)

GHJYJ YT Is] o3fflsjizaa@® tsBtcOL yoO d GoYtdEHyiOf iz R O Hi
fsojtrndesmisd d BOMMO tBKLOL yoO, Mttlse jlsfl

10 dBPOds JtedoJHjdzr wjLEzd SOSO wWOMyYJ
Moddytseo se sl (POSHJIEB KAz jidis OdFszO 30 tc Cod

LOsdMmMddiisMmisd isrtsb fBRE he@sdzgdy E&y W dgod
sjf dzsslsHOUd fo d daPheSthcl fE58knCLE0E) d Is O
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Jraro | Py) ‘Jrf
------------------- Po+1a5h+10 3n :

0y -
g

201

:] I T T T T T.K
30 i 40 45 00 i

{ dMEzs@8is § 3 J ©Ols 2zt dzOMs j uf Gzsd ffzfafigislel ¥ d yd J
s § dzssiHH Oedd déy 5o 8 d B beShE) BBk @ day dly @8izs{dz

(Pb

BOw[a5P]. & 00 )

rd" ©OMyjlsO Isj&fjcOkicds? L Osdid s
L dgj toe d d fi=o5Ee MA5.16) Hdzw Mo ddzyse mG(PhEBDE B &

Mistesdydj &8 B dzg

tc Oo dzf5.aR[250](

O O | YUY -
YYOY Y dat - Y Y

‘0 Y O Y 0 Y O Y

Hjlhb= 298. 15 s

dmy sdz' L s9 Odz'ls § Yofcdadsyj oFftdiO!

Y=Y Y =(CY Y N (514

-Y Y =Y YN (5.15)

YY Y Y Y 8 (5.16)



tJLEzdz sOIsT
Mo d dzy s 9 56 51 (PBSBIBBNAAHES tc ts dzyd1] Isi4O dzts dzO

ftcj HMMIsOo dzj d&23 o

v OB d&dyoOi
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tcOMmyy IsO

%j &Bj cOls b tc dzOW
Wl dzC g d dzy s o sEas( BIOS B HiESe Gy dly @RitRd® t € .

s OB dzd y J

dL d3d de ded 2

(Pb

L Oo dMmd dztsmls !

O HBHjteyOdzd) Mstesdddw 9
U, S 0.0 0.01 0.1 0.5 1.0
OY OY R/ Se Hd&v M do
300 0.235 0.277 0.277 0.277 0.278 0.280
350 6.679 7.839 7.841 7.848 7.885 7.937
400 13.256 15.554 15.557 15.570 15.646 15.750
450 19957 | 23.429 | 23.433 | 23.450 | 23.568 | 23.730
500 26.779 31.460 31.464 31.486 31.649 31.874
550 33716 | 39.632 | 39.637 | 39.662 | 39.875 | 40.168
YUY YUY R /KR dzr M dzOe s
300 0.0007 0.0009 0.0009 0.0009 0.0009 0.0009
350 0.0206 0.0242 0.0242 0.0242 0.0243 0.0245
400 0.0382 0.0448 0.0448 0.0448 0.0450 0.0454
450 0.0539 0.0633 0.0633 0.0634 0.0637 0.0641
500 0.0683 0.0803 0.0803 0.0803 0.0807 0.0813
550 0.0815 0.0958 0.0958 0.0959 0.0964 0.0971
OY O WKy /MUy My dzOo tso
300 -0.00073| -0.00086| -0.00086| -0.00086| -0.00086| -0.00087
350 -0.54769| -0.64307| -0.6432 | -0.64375| -0.64683| -0.65102
400 -2.02751| -2.3796 | -2.38006| -2.38204 | -2.39353| -2.40925
450 -4.33911| -5.09258| -5.0935 | -5.09762| -5.12251| -5.15666
500 -7.40333| -8.69077| -8.69225| -8.69904 | -8.74217 | -8.80144
550 -11.1565| -13.1004 | -13.1025|-13.1124 | -13.1785| -13.2694

ts fydzts ©

d

dL

o (
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} sdzlz y d def f tsdzd dats &3 s BY J tdsQylef briitsdp iy ts i
dL d3j daj ded 2 Isd tedstsH JdzOBd ud MECdn , WizgeCad? (
HdzZw Mo ddaytso B¢ Bb BOBHEw®HAGY]j &5, Sk’ j
Cototej A% aeed ORI 99 s dMmr o @B®GI5A. 7 dL d&3j dzj dzd W

tjLEd sOIst  dsfyfifodtsy < Osdpisvtf j dzj dzd 2 Is j te d3t
W 2z dzC yigfedd deytse 56 51 (BPOSBHQFESE DA 9 O s, ybts
Codstf sdzj dels o  dy jzdrlg tediarsdis dzfzts dg dldzlsQj tc edgDdr
zo j dzd ysfp odetsy B¢ stipls Odz! § ¢ o  dastetsfds M
L dzOud dzd j | d 5@ fip@ dfff dzO o S[A50-L5AHJ dz' " Of Isw

VMlsOdatso dzj dzdz" j IsjfazsWdLduimSdy d s
Mo ddyseotsets 1 6Ob6BHEBOEFEGS dzy dfds dzdzy & Is fi) ls
Metslse jlsisozs h dr MftcOo sydzed S s 4 to =FSeldzdsts
dL Hjdzd 2[150]L dzd =

581 dzdw dzdJ BOtedw dzO Isjf dzsWdL dud MSdd Mme
WEdCydd MmMeddysetsets BOBBJdIsO 1 (P

{ Mdzse dg" 3 bjfdsidLduimncddd Mes2mlss
Isi f dztsy dzf siglg f dzsf teso SH dets s ¢ fted dL d3d dzj «
Clsthos2Mlso © L OadMmwis ls Isj Bf jtcOskzter ,
dmMf sdz? L so Odzed j 3 MY JNH Odz! dz" = HtedB B |
 Odzgdz" | B8 kjteddsHddzOdk3dydi MSdma Mots2Mmlse O
BOwLdglsy Isg@3flgter o jdsdsdnizdsOndplaieselld j co " § dL
Isff dztsy Gz fiflsizytso ses5( BIO8 B fls®w pPdsB dzOfilsd s g

300550 s . )} sy dedz §j 0L S jted i3 dels Oz dz
Is § e 3t H d dzO d3d W Jdm(S 1d dels OXAZ dpy d+ dzi tzls o G d| Ve, © Habi
Y de@n51].

] 1lstsd ©OLHjd ftjHmlsOodjd tojLbkd Ik
sjf sy EIpifldadjso 56 s BOBBdlsOB O jfdh SEDOHF
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s5j &k jtcOlktedzts? L Ooadmddssimisd dL ok dzj ded 2 |
Y dzO[p5Es

CCMf jtod i3] dels Oz dets § sz yj dedz | ®esd dzy o
BOBBdISO 1 (PHBbLbdpEBn Has)j HMlis @alalh3d O . dD Y jodf
Ctsi WU dyd pdplsksab, po I tc O o(BAL)dzdufdzy  fyfdzj H 50 O
ftedo jHjdd 624ls0mdflpdyij L Oodmdishisd MS st
sj & jeOlskter Hdvio GazB00 g 51 (PHBDESNABEOOts d j
ftej HilsOo dzif deB.30eDA6-E5F]M

[Odzj j 6 ©OMMUdlOdadz o3 L dzOyj dedw B o j o
L ff zOestse 5.1zt ®@9 digiOdzd 6 ™ y(d Mdzj 2O bk H j
Mo qdzytso tctsl (POSHIIB®EH i jLtcOo jzjidzf Y d
Isj &Y J OOk ¢z Wiyt lsasy BY BAQls 5o dodg) [J94, 182 H  (

Lk -ATHT, Kie
— Jnaon (Pb) TR

il - PhShISal0 151 i
—————— +(.01Ba 0) ) _ B )
—— — - +0.1Ba » a4 - /,.-,

JIo——— 03By v 4
350 NP WAw S {-”
- - e
00 1 * "

- (IR
it +

¥ A WM oM MW Mo

430 1

3 o \\ \_ 10 Iranon (Pb)
400 T ~ Pushissuld
" ol e +11Rs
” : i) m u " il 05 1 T ‘ﬁ'iﬂ“
L e ’ — — — T
) M“‘m% —=== +LIB
I bt ikt it e i
300 T T T T le “,ﬂ - T T T T T IK
0 200 400 600 800 350 400 Al M0 330

{ {MEHBBIT, tOWd ®o did sfisd j &f jtcOlskter s
e stesfisd SR d&ZOYHjddY I Isj ik JcErEes s (B
1 (PbSb15Sn108 Otcd j &3 d { sOd&sdBl].( Pb &O©C
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s OB dzd yoy ®OQAdzd v € tsiaWoipdkyap,jpésls sotc © o BAjL)dzdizf
Mo ddzytse seas( BIOS B HEls@ad{ j0dg Is O dzts dzO ( PLBL]. 3Ot €

4 tSH J o) (
BOtdw | aK |bTI?x'| p K |KT I*a@?| ab Kc! |pkT I*Kc?
BOBBMGGBM
0.0 264.43 | 8.87 | 309.67 | 277 | 234 8.59
0.01 264.44 | 887 | 325.88| 264 | 2.35 8.59
0.1 264.44 | 8.87 | 327.28| 263 | 235 8.59
0.5 264.44 | 887 | 32717 | 262 | 235 8.59
1.0 264.42 | 8.87 | 32817 | 262 | 235 8.59
ClsOdzts( 264.43 | 8.87 | 308.67 | 278 | 2.34 8.59

1 20y d dzd v CL W Wdyd jodiB tso H by te @aydsjo dasds ds
1 (PbSh15Sn103 Ot dfjtaly, H Mls O o dzj dB.25[851]ks OB dzd Y Jj

sOB d&zd YO 15205 dzd ¥ S sial, % d hyda dgk 5 &b &jdlzd i oz
e ddzyse scis( BIOS B HEEBa 080 d&zs z0 ( P {15106 < d

: 08 5 gg FCr 20O (9 10 .
0.0 150.57 | -0.08 3.65 2.97 0.99
0.01 15049 -0.08 3.83 2.% 0.99
0.1 14950 | -0.07 350 2.88 0.99
0.5 145.17 -0.04 2.90 -2.47 0.99
1.0 139.74 -0.01 2.15 -1.97 0.99

s Oczs| 105.60 | 0.09 0.08 0.05 1.00
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OB d&ZdYyO v BF G OlstedzOY L Oodmddsfls! kHjd
e d dzytse scis( BIOS B HEEBa 080 d&zts z0 ( P {15106 < d

4 BH J to) ( U, S
BOtdW
5 OB B GG 300 350 400 450 500 550

0.0 149.845| 152.7326 155.886| 159.0824 162.099| 164.7131
0.01 149.865| 152.7517 155.9018 159.0939 162.1063 164.7175
0.1 149.920 152.8386 155.9946 159.1726 162.1566 164.7306
0.5 150.234| 153.3437 156.6058 159.8359 162.8488 165.4592
1.0 150.596| 153.9263 157.2972 160.5611 163.5702 166.1768

Cls Odzts ¢ 127.90| 130.2313 132.8)0 | 135.2438 137.80 | 139.9063

tdLizdz O twWOMyYY IsO Isj dgtfj jf teABsls igodsfiighn dsLoC
BOBBdEE®bShb1l1B®rc@ )z WstodZ3mAWOwIH1)( yi%Q L s
ftcj HMNisOo dzj dF26cp ds@ ey dzCsiOC o dH dzts M totsH
d MmtsH j toy Olsizf i &zt YOdgE & 15 B tzts OtisO i 3O o

4 dimyf sdz' L 59 Odzd § d3 te O ) ) UsfJisfOddmstzr B<ds Ml
L ey Jjtedd3] dels Odz! dets f sdzzyj deder = o J dzd yddz fr
o ydmdzj dz0 € s W W dyldivdee dlszyfsdetist sH(@BWIS B d B €
B Otedf Jsd3 W s teodk®) [dz§9-151].

1 © tc d MEk3zCR) ftcdo jHJ dz" WM Uzdeds OIS s W
Isif zsslsH Ouyd Mo d def PhtShH, BEO@THE@ )fIs © o
Isj B j cPiz@» B Otcdwv k& pdzff Y daydjikls Isjtf dzstslis
B OB BIJ(IsSFBb S b 1[55%]n 1 0)

L O9
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i ”
Cp, Tw/(xrK
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160 1 L EEF
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t I MESBS Ky j B3 j tt Ols iz to dzOWs j uf @ztsd ifsdstifigfle]' C 54 W W C
sjf dzstslsn Oud (B) ME M bz s be®es JedBda={dsCD
(Pb BO©[E5]]. 4 00)



[odzv

COMYUjlsO Isj & j cOlsk tc dzts 2
L dzj e d d § B50L0 8(ByIB) o d dzytso S¢is( BIOS I Hefls@e d jO

196

L 08 d Nd 3

dMmyf sdz' L 59 Odg'tsisd dzls jjlspcfEdtsy @it fg s @ oSdikg):dzd ©

Y OY | YUY =Y Y =Y Y =(CY Y N (5149
YUY YUY Qe -Y Y =Y Y =YY (5.15)
VY 0O OY O°Y YYY Y'Y 8 (5.16)
¢cHTj= 298.15 s.

fiLkd O ©OMYY O dL d&3j dzj dzd 2

e d dzytse scis( BIOS B HEE®ad j0dk § tcj 1 Mls 05.2k] dzf

v OB dzd y Of

B Bi7j 6 Ols iz tc dzOW
Wl dzC g P dzyso sEas( BIOS B HEESo 0 0t Odtchds0 O S d

L O dMmd issMmls!

O HBBH ey Odedj] BOtedy o M

U, s 0.0 0.01 0.1 0.5 1.0
O°Y OY Rry/ ¢ Hdv Mm{f do

1 2 3 4 5 6 7
300 0.235778| 0.277122| 0.277159| 0.27726 | 0.277833| 0.278541
350 6.679815| 7.839991| 7.841025| 7.844798| 7.866270| 7.892853
400 13.25619| 15.55481| 15.55673| 15.56509| 15.61475| 15.67623
450 19.95773| 23.42931| 23.43191| 23.44462| 23.52632| 23.62729
500 26.77911| 31.46006| 31.46312| 31.47911| 31.59473| 31.73731
550 33.7169 | 39.6325 | 39.63585| 39.65345| 39.80449| 39.99023

YUY OYY R /KR dzr M dzOo ts9
300 0.000788| 0.000927| 0.000927| 0.000927| 0.000929| 0.000931
350 0.020650| 0.024237| 0.024241| 0.024252| 0.024318| 0.024400
400 0.038209| 0.044836| 0.044842| 0.044865| 0.045007| 0.045181
450 0.053993| 0.063382| 0.063389| 0.063423| 0.063640| 0.063907
500 0.068365| 0.080302| 0.080310| 0.080351| 0.080639| 0.080994

ts iy dzts ©
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ltotsHdzy jded ] Is
1 2 3 4 5 6 7
550 0.081588| 0.095878| 0.095887| 0.095931| 0.096286| 0.096724
O°Y O°Y KMl mf zOs 5o
300 -0.00073| -0.00086| -0.00086| -0.00086| -0.00086| -0.00086
350 -0.54769| -0.64307| -0.64315| -0.64344 | -0.64506| -0.64706
400 -2.02751| -2.3796 | -2.37991| -2.38109| -2.38786 | -2.39625
450 -4.33911| -5.09258| -5.09321| -5.09585| -5.11158| -5.13104
500 -7.40333| -8.69077| -8.69179| -8.69632| -8.72468| -8.75974
550 -11.1565| -13.1004 | -13.1018| -13.1085| -13.1530| -13.2079
I dudets, ylsts | desOd §dw d | delstetsy dw
BOttdY” t©OMlskls, O LdOuyjddj {djitcdd:t BB
sjfdstdLdyjmMSdr Mmets2Mmlse d IsjtedsH ddz0dd

1 PbSb15Sn10B Oted j &5 B W fMdew j Isw

Mmis tc iz € Ystzsialzrd W dadsisddm @ teft{51].
Cctsn dzOY H j dzd W &

J

ted X d d3d
PbsO € g

gd00

(4 dels Odz' ¢ d W4, dajt teiddsde's §idd's B MO )

dL d3j dej dzd 4 d3

ft5 dqLojflsds?
SftejHjdj O kHjd &ZOvw S%l dEsy
6 B tzg s A 6@ B

d EkflsOdase dzj dz" MY & Qe biztf gz" o ~ BHH B4 dzj ded 2

tdLlEzd IsQOlst disfry frf cdg s =oS Osdfpfsttfd dzd dzd 2 Is j te d3t
W Iz dz€ ymgfod dzytso 56 s (PBSHISSNGORHGSC OL " 9 OB s, Yls ts
C sd3f sdzj dzls ) dL z Q) detdzdpts df s dztzk gels ® O dzgz O ) (
o § dzd uld p Paztsy BCtsifist d yd § dzls |5 gz @tzs I ef © y dd,
dMrHdscs (A ZO4,0SHhtdd ) L Issd3 L dzgOyJj dedj + d
z d3j dz' N [DSMLI4 5P}
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50 dzdw dzdj S Odzr ydqw, Mmbtetsdzydw d BOtdw o
sjfdsidLdud Mcdas MolsP Wi H d dz@ d3dzy fz0) U 2
mModdzyseotsets (POSHAISGEnNn 10)
JHddd3 dL BBJ ssH 59 fcLotsdzve h d2 (ot
L Qo dMmd s Mmlis Bj @6 E Gdgdetsfo d MY dzOo s ¢
Isj B j tOIskzts, wodzw jIlsfpw  d3d IstsH  fMHed Az tzd 1 C
dmmdzj Hizj G3sets d { SOdzsdzdzts G t5, - & BABOS dzlz
ltcd tSadzOYHjddd © tOQodgr » Ekfmdzsedwrn
cOLdF A BOjtcdOdkzse MslsdsmyishMY B tcOlsds
54 fdzslsO0 StdMsOdtdzOwd dz0 | BEf B ded. | GAed
COdzdsteso S d d fijtejmatsHO € OBfMmtsdzs Isdz dz L
f dzOo dzj dzd W dmf sdz! L 2§ Ismw 1 Is O dzts dzdz" 2 S E
54 § dztsy @S2k mls d
[ BtGOL YT dL ¢ 5ls O dgff el eddsifig'®© e&H dzgf deis?2 3 0
16 o3 M orf Mo jtodzj dede” dzd C OdZOdzOdZEd ) BSH
Isj t3st@®@gH." 2 dL dadr dzOGctcj 9 O lsMw HB HESH
LOjd3 HOtIs oL B3 dztsfls sfmisr 8 Ols+ LOf
slstej L €d otej d3d dzdlz ¥ Ists qj dzO yirpdgdadgow. Cutdigfdats o d W
sMmis" 9 Odzdj tBKOL ysseo, HEHEY dz@ B' Is! HJdAdOC
[ mdzd oL WlIsH Ho O d3J IsOdzdzd yd MS dn mils j
McOo dzd & OW Ctedoer | SA dzOY H J dzd ® 9 6 5 g3ilztlzd Jo C
sBtcOL ytse , sHddz dL Clsster m» Mz dls 1 IsC
sn dzZOY H J ded W H s dzy dz BN Is! dL o j Misdz ) , (
Hiczetsets, tftjH]dde MBGRLsMIs: JjeB tsa dzOY ¢+
[ dzw HO lzn sSBOL Yytso SHdZOC Botsets tOL
fseoiBB&Gs= S d St dVdydjdds'| Isjfazsbpfi @EYc
sftejHJ dzVjlsMYIEq s W tstcdilz dzj

s 6 O—0—h (5.9

CHY " OiEROMMO §jto BEs dseds@nm®; olksetet ©



199

— , — IimMitssmMisd hrd@OYH]jddY BBBKOLYsSe dL
ftcd HOdzdzts?2 [BSR]RBY J teOIskzte]

1 cOQo sz ydzetsfls - dimf sdz! L s9 Odad W H O dzdzts ¢
Isj f dztsy GO Giplae = Isj &z f toj HENIGE®LEAZ] dz © OB SIS (

[ dzw st HJ dzj ded W mMestesMmisd tsa dzOX H J
dmmdzj Hizj d&3" A sSBikOL ytso . stcdo OwW Sn ZOXY H J «
IsjJ B j cOlskzter BBtOL yo ls otcj d3j dzd fHted tsa d

CCMmY J tod d3d dzls ©dz! dzts f sdzlz yd dedzr § mMe stets
Moddzytseo seis( BIOSB Pt Q izt j d3j dzr dz" &3d ( da ,
1 IsOdzsdzO ( P b{ teljOHsfIsfO ouddjOaiets Sz0 dz@f jidad W W ey d J
Ctetej dz2v ydd Mhls Q@9 &y d Jtfhdsz OR § 6Oo
OfftesCMd d3dtelzs 2R Wz dzC ydd

1 sdzlz y4 dedz" § GtoOW d Y sl d3th jotg @39 elagd ') tsEHAEE
sBtcOL Ypwd dfyutso scts ( BPOSEB i &O®del QJ j o3, s tc 5 dz
fsCOL" 908 1Is dzj ftoj ter o9 detsy Lk dzjdm Ndj dedisPRCodstpEey
d00N)ts d3j tog dr tn d&zOYH  dzd W . 10 Ctder n
MowLOdzdzr = M WOLtser &3 o otceON jdzdd A3 d dzd

1 sdzlz y 4 dzdzr § Ctedor | sn dzOXY H J dzd W 5B tc O
sfdmr e O sfw  Et§B:dzj dzd j &3 9 dH O

Y 6 nNQ h (5.10

GHab,p Kt sMissWdadz" j] Hdzv TH ©tedetR sStsBEzZOPH ) Ged v

FdwWwjtej daydtekzw.1z o 5 dzjsdiak jy O o3 kZztc O9 dzj dzd
Metstesmisd SsBdEDL g OPpiR]o

— mQ 10 8 (5.12)

stcdo’ j LOodMmMddiisMmisd MEtstetsmisd 8- dzOY H
ftcj HiIs Oo dzjlEzC5j3H2zQ dz@ g ndzd w € siay B, pykd plzlpks o
FtcOo dzj(BAN)d H dzv dmmdzj Hise Odladdn & iz BB O G BiS €
1 (PbSbl%¥®dzt Qyd j d3, s to s dzy d4j s dzts BEZO tc d (j RIP
ftcdo jHJdzr 528[152DB dzd y 4
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-dT/dt, K/e
25
50 —— Smanod {Ph)
=V Pa+15Sh+105n
————— — #0101 Cs
———————. +0.1Ca
|= _— +0.5Ca
L= +1.0Ca

1.0 4
0)

0.5
0.0 . . . — L.K
25
20 J —— GmanoH {Ph)
i Ph+1555+105n0

————— — 40.01S

————— - 4015

— — —  :055r
1.5
e +1.0 Sr

1.0 1
B)

0.5
0.0 . . . , T.K
25

—  Smanod (Ph)
b I Po+1556+105n

————— — +0.01Bs

—_——— .. - +0.1 Ba

—  — — +05Bs

1.0 1

n0 e T.K

350 200 450 500 EED

[ qpzs X7 | e OW d ¢ diIn&isdefsdgdsY - &zOY H j dedV sl
SBEOL Ytse dL Mo q@zAESBERSPEB)HJE® ( 0), M
BOGdjd (o), &OM. %: 0. 0bLOMWBEO 0P HI5HED)
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v OB dzd yoby ®OQBdzed v € tsiaWolNpdkyabjplsls tsotc O o Bl dadizf
Moddzytseo setcy (POSdBOOzL Q) j o3, mls tc sdzy d jlsd®, dz
(Pb &OteSd w00)

4 SH J to) Odad
Ba o BO| akK |bT 2@l p K |[KT 1*@?| ab Kc* |pkT I3Kc*

BOM. U
0.0 264.43| 8.87 | 309.67| 2.77 2.34 8.59
0.01 Ca 264.44| 8.87 |311.38| 2.76 2.35 8.60
0.1 Ca 264.44| 8.87 | 312.78| 2.75 2.35 8.60
0.5 Ca 264.44| 8.87 |313.68] 274 | 235 8.59
1.0 Ca 264..83 | 8.87 |314.57| 2.73 2.34 8.59
0.01 Sr 264.44| 8.87 | 308.38| 2.79 2.35 8.60
0.1Sr 264.44| 8.87 |310.78| 2.77 2.35 8.60
0.5 Sr 264.44| 8.87 | 311.68| 2.76 2.35 8.59
1.0 Sr 264.44| 8.87 | 326.07| 2.63 2.34 8.59
0.01 Ba 264.44| 887 |325.88] 264 | 2.35 8.59
0.1 Ba 264.44| 8.87 | 327.28| 2.63 2.35 8.59
0.5 Ba 264.44| 8.87 |327.17| 2.62 2.35 8.59
1.0 Ba 264.42| 8.87 | 328.17| 2.62 2.35 8.59
ClsOdzts of 264.43| 8.87 | 308.67| 2.78 2.34 8.59

rodzy § s tOmMmMudisOdede” d3 L dzOyJ ded W d3 9 j dz
dL My dzOestses d Isjf dztsy 3¢ sHB5.8 d Bl IsBIzt0dzOY sz
Isj f dztsy dg® Hgdy'tso s 5 ( BIDSB B If3ZFon'109d j d3, Mlistcidzy
L IsOizsdz® ( Pb. ®R3DteCsdbBe&kG fFB " J dzr tcj L zdz IsO
9 j dzd yf wlzj dz’ lagstRdztsy B sMisd Hdzv tcOMMd3OIsted o (
ZHJ disdp@izts Y 3 tsfls fn o d dgPtheSthcltd S B @ pydfle @ j |
o9 jHjddd ¢O0d ydw, mMstesdzydw d BOtdw 9o
f sdzd dets dgdzlz ¢ |, o p dzlsy thdgd & Mdzj HEzE P 28 BN EE &
Isj B j cOlskztedzats? L OQoadMmd IR Isj f dzsy diBE sfls d
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6 ® w'Y®Y QY8 (5.129
1 2Oy j dzd W CL WWdydj dBdx o Haz dain@Gadsjcda] d

J(PbSh1E®mA )] j &5, TMistctsdiydl KO dsadied§ Bb
ftcjHmlsOo dzj dB29[852]ls OB dzd Y J

s0OB d&zd YO 152009 dzd ¥ S sial, %  hyda dgk 5 &b &1Azd di dz
Mo ddzytso el (POSHIBOMEL Q) j o5, fls o sdzy & Pdgss ¢
(Pb &O®©[E5] #00)

4 SH J te3ad _ sS4 W W dn
S, Ba: 3)1 OB © b ATO | dT 10 $Q s tc to ciddz
=O . o/r>1/(<lr>1/(§)r>|/(§)r>|/(’¢> )
0.0 150.57 -0.08 3.65 -2.97 0.99
0.01Ca 150.73 -0.08 3.67 -2.99 0.99
0.1Ca 151.92 -0.09 3.82 -3.10 0.99
0.5Ca 157.23 -0.11 451 -3.62 0.99
1.0 Ca 163.87 -0.15 5.37 -4.26 0.99
0.01Sr 150,63 -0.08 3.65 -2.97 0.999
0.1Sr 150.93 -0.08 3.68 -3.00 0.999
0.5 Sr 152.28 -0.09 3.81 -3.08 0.999
1.0 Sr 153.97 -0.09 3.98 -3.19 0.999
0.01Ba 15049 -0.08 3.63 -2.% 0.99
0.1Ba 149.50 -0.07 350 -2.88 0.99
0.5Ba 145.17 -0.04 2.90 -2.47 0.99
1.0 Ba 139.74 -0.01 2.15 -1.97 0.99
ClsOdzsd 105.60 0.09 0.08 0.05 1.00

H dmf sdz! L s Odzd j O3 tcOMMydIls Odzdzr = L
1S jteddzj delsOdz! des f sdzzyj dedzr = o j dzd yd dz
9" ydmdzj dz0@ <€ s W W d yidvdiieo dlszytfsdrists isH(@BWRS b d 5 €
$Odz yd4 d3, Mlstedfdmy divjdgR] dBjOte d § d3



203
0] S_F]
0
CHY]'Yi ] jcOsktie® SBEOL YO YJddT O On
fsojtendesmisd d HBOMMO SBEOL YO, Muslss jlsl
1 O tod BBdSjitcde jHjd tjLbkd BOr oMY
Mo ddzysoscts ( BOED &E®dl Q9§ j o5, s to 5 dzils @ ks dzO |
BO©LSd ©00) o LOsdMmddsmisd I8 i3 f dEyeds O]
Mstesdzyd” d BOLdY bkdjd' "Ojl St WWdydi
1 (PbSb1[858n10)

| (5.13)

vOBEZdYUOU I BREPOIsztedzOY L O dMmd dzsmls ZH ] dz

Mo ddzytso el (POSHIBOML Q) j o5, fls tc sdzy & Pdgss ¢
(Pb &O©Cd w00).

& S5HJ to>Xda day v, s
Bas B OB B

BOfM. % 300 350 400 450 500 550
0.0 149.84 | 152.73| 155.88 | 159.08 | 162.09 | 164.71
0.01Ca 149.92 | 152.80| 155.95 | 159.15 | 162.16 | 164.76
0.1Ca 150.36 | 153.26| 156.44 | 159.68 | 162.72 | 165.36
0.5Ca 152.47 | 155.45| 158.79 | 162.20 | 165.43 | 168.20
1.0 Ca 155.10 | 158.19| 161.73 | 165.39 | 168.87 | 171.84
0.01Sr 149.87 | 152.75| 155.90 | 159.09 | 162.11 | 164.72
0.1Sr 150.00 | 152.88 | 156.01 | 159.19 | 162.18 | 164.77
0.5Sr 150.72 | 153.62| 156.81 | 160.06 | 163.13 | 165.80
1.0 Sr 151.69 | 154.64| 157.91 | 161.26 | 164.45 | 167.23
0.01Ba 149.86 | 152.75| 155.90 | 159.09 | 162.10 | 164.71
0.1 Ba 149.92 | 152.83| 155.99 | 159.17 | 162.15 | 164.73
0.5Ba 150.23 | 153.34| 156.60 | 159.83 | 162.84 | 165.45
1.0 Ba 150.59 | 153.92| 157.29 | 160.56 | 163.57 | 166.17
ClsOdzsdz 127.9 | 130.23| 132.8) | 135.24 | 137.8 | 139.90
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O) Is’K)d
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20 - E—— - +0.1Ca
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FrancH | Fhb) .ﬁyi
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STanoH | Phb)
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{ JHTzt8B3T1 v j B j 6O EtedzOw L Oo dMmddtsmis: ¢ 54

Mo ddyse sets B OBBJI5,0 Odz Rl J ozl § O 1800ty tsixiz
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[dv ©Ofmyy k0O Isj & jcOkicds? L Osdhddksf
L dzjtecdd  45f8)B(HIB fHskz Mo d dzyts ¢ BE S b ECESIE )
Mstesdzydjds d BOtdjd BT dzed dMfsd L so Odz
tc Qo dz5dA[50,152]

oY O°Y QY Y =Y Y =Y Y (Y YN (519
YOY Y Y Qe OY Y -°Y Y =Y YN (5.15
VY 0O O OY YYY Y'Y h (5.16

¢HTj= 298.15 s.

tdLEzd sOIst tcOMUY SO dL d3d dzj dzd Xno i gzig s
BOBBOKEPbSb1l1SOdzl ) j &, s to ts ddnyts(Hj jo3e 3 @D M-&.M te «
O . % Hteg @dndsd o dzj dz¥ 5.31-:5.38 O B daff y @S, yls ts
Isj &3 j cOlskzter , 1 daslsOdzr f v d 1 destestf v MY dz
1deB MO Ekdjldasd OJflgfigy .- SH J sls MY dzOo 59 fn
Mistesdzydj d3 d B Oted | d3, L dzZlsOdz fdw d +{ dzlstet
Ldzgjtcedd 1 dBBMO dd3j j S[14BBROIsdzze L 09 d d BE

5 OB ZPPDT v j B jtcOkedOw L Oodmdishls: Isj
ModdytssBeeis OB @ ( Ph Shiz & §rcE@@dzdgd g 55, Mls tcts o
i sOdzsdz® ( Pb OtCd w00)

uiSHJjtey Od O°Y O°Y R/ 6 H&vY BOBB
Sr , Ba 9o U, S
aRzOM. 9% 300 350 400 450 500 550
1 2 3 4 5 6 7
0.0 0.277122| 7.839991] 15.55481 23.42931| 31.46006| 39.6325

0.01 Ca 0.277264| 7.843944 15.56248 23.44054| 31.47455| 39.64976

0.1 Ca 0.278093| 7.867390 15.60966| 23.51320| 31.57472( 39.77927

0.5 Ca 0.281987| 7.978238 15.83352 23.85877| 32.05135| 40.39505

1.0 Ca 0.286850| 8.116794 16.11377| 24.29221| 32.65059| 41.17138

0.01 Sr 0.277181] 7.841531 15.55758 23.43306| 31.46453| 39.63746
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] oS H tsdzy j dzd j5.31
1 2 3 4 5 6 7
0.1 Sr 0.277427| 7.848152 15.57006 23.45079| 31.4867 | 39.66292
0.5 Sr 0.278746| 7.885795 15.64616 23.56845| 31.64977| 39.87561
1.0 Sr 0.280539| 7.937269 15.75067| 23.73053| 31.87465| 40.16891
0.01 Ba 0.277159| 7.841025 15.55673 23.43191| 31.46312| 39.63585
0.1 Ba 0.27726 | 7.844798 15.56509 23.44462| 31.47911| 39.65345
0.5 Ba 0.277833| 7.866270 15.61475 23.52632| 31.59473| 39.80449
1.0 Ba 0.278541] 7.892853 15.67623 23.62729| 31.73731| 39.99023
¢ Is Odzts d 0.235778| 6.679815 13.25619 19.95773| 26.77911| 33.7169
v OB dzd yoOi u5j.dgf2] tOIskztc dzOW d L dp diimagdizis miisaddsdmisdod
BOBBdIsO 1 ( PdeSddBSaRQ@dzsgd, d3, mls tc 5 dz Qi ddts «
(Pb &0OttSd w00)
HisH jtoy Od 334 A T - Hdzw M &zOo ts¢
Sr , Ba 9 U, S
BOM. Y% 300 350 400 450 500 550
0.0 0.000927| 0.024237 0.044836| 0.063382| 0.080302 0.095878
0.01 Ca 0.000927| 0.02425| 0.044858| 0.063413| 0.080339 0.095921
0.1 Ca 0.000930| 0.024322 0.044994| 0.063608| 0.080593 0.096230
0.5 Ca 0.000943| 0.024665 0.045638| 0.064539| 0.081799 0.097702
1.0 Ca 0.000959| 0.025093 0.046445| 0.065706| 0.083316 0.099556
0.01 Sr 0.000927| 0.024242 0.044844| 0.063392| 0.080314 0.095891
0.1 Sr 0.000928| 0.024263 0.04488 | 0.063441| 0.080371 0.095955
0.5 Sr 0.000932 0.024379 0.045099| 0.063758| 0.080784 0.096462
1.0 Sr 0.000938| 0.024538 0.0454 | 0.064194| 0.081352 0.097161
0.01 Ba 0.000927| 0.024241] 0.044842| 0.063389| 0.080310 0.095887
0.1 Ba 0.000927| 0.024252 0.044865| 0.063423| 0.080351 0.095931
0.5 Ba 0.000929 0.024318 0.045007| 0.063640| 0.080639 0.096286
1.0 Ba 0.000931| 0.024400 0.045181| 0.063907| 0.080994 0.096724
¢ Is O dzts & 0.000788| 0.02065| 0.038209| 0.053993| 0.068365 0.081588
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s OB dzd yOu SBIBBE Ols Iz to dzO v L Ldg) edzf figaf{cR ts i stz 4o ¢ def s g

BOBBdIsO 1 ( Pb S &5 SerSla@omzdats g 53, mls tc 5 dz Qi dats «

(Pb &OteSd &00)

4 BH J toy Odzc OY O* A T Hdw Mmf zOs 59

Ba © BO v, 8
BZOM. 9 300 350 400 450 500 550
0.0 -0.00086| -0.64307, -2.3796 | -5.09258| -8.69077| -13.1004

0.01 Ca -0.00086| -0.64339 -2.38080| -5.09510/| -8.69500| -13.1066
0.1 Ca -0.00086| -0.64531 -2.38794 | -5.11054| -8.72169| -13.1474
0.5 Ca -0.00087| -0.65438| -2.42175| -5.18378| -8.84840| -13.3412
1.0 Ca -0.00089| -0.6657 | -2.46404 | -5.27545| -9.00718| -13.5842
0.01 Sr -0.00086| -0.6432 | -2.38006 | -5.0935 | -8.69225| -13.1025
0.15r -0.00086| -0.64375 -2.38204 | -5.09762| -8.69904 | -13.1124
0.5 Sr -0.00086| -0.64683| -2.39353| -5.12251| -8.74217| -13.1785
1.0 Sr -0.00087| -0.65102 -2.40925| -5.15666| -8.80144| -13.2694
0.01 Ba -0.00086| -0.64315| -2.37991 | -5.09321| -8.69179| -13.1018
0.1 Ba -0.00086| -0.64344 -2.38109 | -5.09585| -8.69632| -13.1085
0.5 Ba -0.00086| -0.64506| -2.38786| -5.11158| -8.72468| -13.1530
1.0 Ba -0.00086| -0.64706| -2.39625| -5.13104| -8.75974 | -13.2079
¢ Is Odzts df -0.00073| -0.54769 -2.02751| -4.33911| -7.40333| -11.1565

tjLbkd kOIsT dmidzj Hso Oded™ s §f dztsy &S s iy ks
Wl dzC yp dey o et (POSHASE®dzl Q) j &5, st day
fsCOLT 908ls, ylsts dzjcdiekshd?2 € odfsdy dals
ddels j o Odzd O ( @ROML %) ko j dzd Ylas@pds  § Y § adftsy
dMosHdsEs MfdOs 0. 1 td ! ksd kdgPdgj AR i)
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510 O dz6 yJ dzed J5 s G dzOo §

J Is OB d&B4) B.35 d dzOkz dEfdEIP4-5.36 sB tsB N | dzf toj L
dMmdzj Hs& Pledzsy BYshifd B3 dzj dzd 2 Is § e d3ts H dHzO ¢
Mo d dzy s 9 5 ¢ HPbEAESRIF)s Pdzts y ddri,dRd K)(h j dztisy gz d3j dz' oz
(Ca Sr,Ba) d3J Is O dzfizOf3le QR @O ¢ d , daO0 Qfjtdfjds M dzOe 9 ,
10BOM. % HBBOOGCd. 1 dHdds, IsylfttsihiGsis &ds
L dzlstestf dv M zOe s ko j dzd ydoe Ot gy dz2 ©Q461dA0"
152].

] 5B " jqdpMmdz) H sd&z@ded? ds j § dztsyd3YsMlef L d3j dz
Isj e d3ts H d dzO dzd y J2filnSo fAdzy i B z€ 5 (PhSIELBSHIDIE ©C OL O dzd
HsBOQa&Isdw, dz0 Is €@ dz!, YrfleOal=fdx, @ O tc b  dL ZyJ «
CtsdeyJ dzls tc Oy d s dzdzts dP1-1. dzls@g®g .Odzj%) ( Oz o j dzd y ( ¢
FOtcOCIsjtedMmisd S d JIHEIERL e s MY dzOe O

ddzj Hizj s Blgilsdls! , vyt f sdzdiydeid {5 i F
zOIste d 4 d3, COodzgydzsi d ¢ My dzOe O3, M MmMistct
Isd § dztsy B¢ sMyls?  d Is] tcdsB Y dzOe3tf alj g B gz. R3BD el
Clts BI WhdgW jIsw tsMistsd Misjf jded G jIsj tefsc
dzj ¢ d to tsdzddisizf{jdd3, dzOls € P jize3,y d § @sclzd Jndg e g1BAld j &5

OB EZJYOU I BB tcOIskztcdzOY L O dMmd dzsmls ZHj dz
BOBBJISO 1 ( PbSb1%LENdI, Ca SpBal]. 0 s@HE@&B < d. u
vjf sy BEC sMis! MYy zOe tso, |

U, 4 SH | eLONaK, Ca SrdBas B OBBdIsj, d
ClsOd 00 | 1.0L |10Na| 1. 0|1.0Ca| 1.0Sr| 1.0Ba
300 120.,149,184.,160.156.155/151/150.
350 130.152(189.163.,/159.158]154,153.
400 132./155]]194.,/166.162.161,157][157.
450 135./159(199,/170,/165.165]161,160.
500 13M./]162/203.,173.168.168/164,163.
550 139./164/206.175|174,17@B|]167,166.
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t dMESB8Cs j i3 j tOlsztc dzOW L Oo9 dofffigloksds tsif Iss' i) Istfn jfrpa?
B OB BIABEN15Sn10)1), Li, Ca(2), Na, Sr(3),K,Ba(4)d{ Is O dzts dz©
(PbdzOtS d. 4 00)

[Odr j] HBBOOBCd tcOMmls osiymdals pod ¥ & b Shpoldsds
h j detsyfld, Na, K) h j desydesL | B3 & B Bj s Odzdzso  f o
dzj L dzOydlsj dz' degscBz dL d3j dzj dzed® 3§ R Odzd yj MS d =



o dzd v ded J
s tc s § a8 dgzdyy O tald ¥ ,

Na, K, Ca Srd Baeo

v OB dzd3b@ v B j tOIsztcdzOW

Mo ddzytse sd3
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t5C G f 2o g 2
COL B3j bde o
B 5% 1B 1 05);

Ldzj eeddMp Jezg BOGSE S

Yls ts -9 i & ¥ 3@ diztz |,
W OCIststetsds.Li, [

iy ® b G & dAED )

LOodMmd dzgtsmls !
B BhSrH @) dz 06 d t6 B 4@ tiajas Cas

Srd Ba[146-152].

4 SH J oLOMNelK, CaSrdBas B OBBdIsj, d
U, O°Y O°Y R/ ¢¢é H&Y BOBB(
0.0 1.0Li 1.0Na | 1. 0| 1.0Ca | 1.0Sr | 1.0Ba

300 | 0.277 0.342 0.297 | 0.289 | 0.286 | 0.280 | 0.2785
350 | 7.839 9.728 8.413 | 8.172 | 8.116 | 7.937 | 7.8928
400 | 15.554 | 19.386 | 16.683 | 16.213| 16.113 | 15.750| 15.6762
450 | 23.429 | 29.321 | 25.109 | 24.414| 24.292 | 23.730| 23.6272
500 | 31.460 | 39.511 | 33.688 | 32.769| 32.650 | 31.874| 31.7373
550 | 39.632 | 49.902 | 42.404 | 41.263| 41.171 | 40.168| 39.9902
Y Y'Y R Y/ K)S cHdzw B OBB dIstse

300 | 0.0009 | 0.0010 | 0.0010 | 0.0010| 0.0009 | 0.0009| 0.0009
350 | 0.0242 | 0.0301 | 0.0260 | 0.0253| 0.0250 | 0.0245| 0.0244
400 | 0.0448 | 0.0556 | 0.0481 | 0.0467| 0.0464 | 0.0454| 0.0451
450 | 0.0633 | 0.0792 | 0.0679 | 0.0661| 0.0657 | 0.0641| 0.0639
500 | 0.0803 | 0.1007 | 0.0860 | 0.0836| 0.0833 | 0.0813| 0.0809
550 | 0.0958 | 0.1205 | 0.1026 | 0.0998| 0.0995 | 0.0971| 0.0967
OY OYKry/ ¢e¢ Hdv BOBBJIST

300 | -0.0008| -0.0011| -0.0010 | -0.0010| -0.0008 | -0.0008| -0.0008
350 | -0.6430| -0.7966 | -0.6902 | -0.6703| -0.6657 | -0.6510| -0.6470
400 | -2.3796 | -2.9560 | -2.5533 | -2.4804| -2.4640 | -2.4092| -2.3962
450 | -5.0925| -6.3425| -6.4623 | -5.3078| -5.2754 | -5.1566| -5.1310
500 | -8.6907 | -10.849 | -9.3177 | -9.0568| -9.0071 |-8.80144 -8.7597
550 |-13.1004| -16.3869| -14.0392|-13.649¢ -13.5842|-13.2694 -13.2079

s 1
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1] ol@srIruRp[ sRuef (1 ®ERLVASLTI SIS 101 1RY
1 (PbSb15SN10p 2z [ { Y1 3frRZzRI J Y v Yy frf?13fR
frovoffoflrywlrtrdf w#fouvlCLRR
6.1LuvMsOdzgoj8sH SO dMmMMmdzj H 5B Odzftzj 6zd Wzj &
BRj Is O dzdgf ezOp ts 0
I fsmdzjHddd ctH' ddzsjted m sddfdzi wad & O lst
d MmMf dzOese oL tetsM, Yylsts i wWidzw j Isfnfv B B¢
¢ d fMdzj ded v . 1L LdOdd?2 ftsyjmmo ¢dMm
ftosBdzj Bz o' BBKO d dL' MSOddwY x Ottt
ftoj HdOL dzOy Jlsdgo dyjddzd Wd LdzOE tcj © Ols j dzj 2, 14 ud
qLHjdd?2 bkjrddyjmMSset dOL dOyjddwv. 1 fMme

IsO¢ dn COo¢ cOC jlstsMmistetsj dad § , ftetsdL o tsH M
f stesh ¢ 59 52 Bj lsOkzizztee d d, ZO dzts Is j - dztisdptica
ClcOBSlsdzsets foHBBIKLO dBOlsjicdOdss , OB t5ls

sfyls O sfw OUBRRDBd dz' &d |
t OLodlsdj Mmtotej d3j dzgdzs? IsjmdedSCd ftojHi
stcj Btso Odzedw™ € CodelstclzC ydtsdade d3 dBOIsj tod O
Isj B j ttOls kz teH O edzBjcdedzd sk Oc B76MH.d o dz" 7 ftej H
] fMewiLd Mm Isjds, Ylsts ydmisr § B Is Odzdz’
CtodestezS ydsdzdzr 7 O jtod Odztse, o tsff tetsfyr s
do Mcftslsdodj ddy ¢ dMmdj dds v HEMM&s hw o C
rdzw d M dzj o dzd © dedtees@oh j dzts ydzlips Na ( K) d
h jdzsydetsL j a3 dz! dg' 7 ( Caz® S d das I8 dzj dizif I8 O diryla
B OB BI(RHEL1I5SNI0Y Iso j toH 53 B EA]IS bW dgdfaP o dz platg'ls d fi) §
dZOlsted j o3, ¢ Q@ ddagfigflgols dzufj B Q WsddgAp Mts2 10 & o 9
Msftotslsdodzj dzdwW- s BYf. AL/ 4B6RB o Olsism? jto
HOodzjdzgdd 0. 15 31 O o Is{lecgA76 18887. sCdH O C
[ibBHISCO f(odkizyjddy tBtOlddplsdsdy t§
B sOdzzdzse df efff dOofis®s d - I jodfth Jj teQ iflds tf @3 Is d
s5CdMmdj dzdw MY zOotse dMMdzj Hise Odzd Bj IStsSH 5B
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Emdzscsedwr o Old@sMWjtty oLHERO {76 1Wj1BSSH
191] . dnJ B3O EMlsOdatseo € d Hdzvw d )y dzjeH tfodeadd>
My zOo s ftedo j 6] dzO [ ip@es® e dzY P Misd Lk Mmis O dat
o dzlz Is to § dzdzj 2 stclzB ¢ 52 dL sCMdH O O dz# d30
o BHEIStSA d&ZOYy H O h d d&3d Cter h C O] (7). S tof
COLBYtosotsHWh j2 IstckzBlS df(dRQ o, tsoH dfv4 )ts Bde Oa jytd
fsHo Jh doOjlsmw dzO  dzOlsd detseo 5?2 dzdilsd ( 6)
Bsdzd B H | dzts 9 152 ftoseo sdzs€ d . 1oy ddzz € Odzd
y 3¢ sfls dL ®&BsdzdBH]jdsosets MisjCdzO (11)
ftolzy d dzts 2 LOCtej fdzvwels dzO f sHMIsOo ¢ j (
ftcJ HiSlsoatcON j dzdwvw o©dBttOYd( . [ dzv L Oh dlIsr )
dzd y dzj 2 yoOfmlsd Yy BEsMisd dMmf sdz' L sl tetOidzO® W
ftezyddzr fm §odish & -8C G Hpstd@s M dL o
BOMMr s8 tc@OYA.r GYrlsOr dhMisd L so Odzd Is
Hd O3 IstROd3 d1l 89 r PHIs sddd3. 251 jtcJH YT Issd3 Istel
12731473s o tSedMmMdzdlsj dz' dzs?2 MmtejHj o IsJ yd dad
[CSdMmMdzpez Pyt jtocHtsdy MisMmistswdadd ftetso tsH d dz
Isj B j cOIs&cOF 2@ 8793 Is | uQ M5 176, 188.87].

vdejda ) dimdzjHizj B &3 BjlsOdkzdesd {sdj"
1 Octecj o tsB 6 OIS uptzy dzd ) O dismMWydgj Ispdgtf Hiz
ftctseo sHJdzd Mt -3MC stedgddz! © 1 Rtcj H tcOL sG o
ZOMlstcOdo Odzd dzO EC OL Olsj dz ftokzy d dz , L Of
Isjujdedj dOctcj o O CCtdalstesdzdtotso Odzd L d3j dzj
e ddBO L Of dMm" o Gedsdn Jdatssobtess 188688y ¢ [z
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ras
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Boza

| min-63

{ IMEEMAEE R j O kflsOdso §d Hdv dL iy jsdadrd s
iy dzO[a8E .

U Bl jcOkicl dL-iBE@kK ddts i &0 faas? s s
Colststets? dzORtBSHJ &Y O ktto dzj  fdaodi]idddd
sj i3 j €Okt fpig.00 o} @ ®Rlste § sdj " Odd
Odzs B dzd v . (v fMlsOsddz desflsd 56 OL Oded
sjtesMis Ok dietso®dd) ff tsdkts 2178k disidz' Ol 0 @S
] coyjMmksej w©jcdib®disl &Y je®stpcye dnyf & d
1163. 16Mmdj GSsdyuodkdvy sf'k0 mdnlkj ¢k
oLojhdoOdzd d BftejH]dvdd {dmbilhe 18680 MMN'
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] sGtej M detsfls! 1S jtoddBj dzZsO sy jls BT Is!
CMisOdzlsT MC stesi)Elgs: ¢ d dzj dedw (
O "X¥i oh (6.1)

CHQYP BOMMO HEEBe JOR dzsfyls! ,ddjp@g R tso Oded W

[lsdzsmd s j dz' dzgOW BhdBSC O dL Sipdgesj BE dB
tsh d B[18S]:

w UFU w MNQ w il w @03 (6.2)

I ydmdzj dzdzOw lsdetsmdls j dzd dz@ws  tizhtefOeo C8E)) dzd

Msfls OEasy j Is
wMQ  c&p P TaLq X g B

RMMdzj Hise Odad v WOLBo Gt MsMis0e O 1 A ts
sftejHjdkzjdd" sdHO d MsMsO0e O CtedmlsOdzdzd y,
d MddzsjL dietseo Odzgdz' 7 BOl jtedOdzOR, " dss 5]
BjlstHT dMmmda i sBBUdYw . tcj dzsc j dzcW OL 59 5G 5
COyjMmlsojdedzr 2 d Stdzdyujflse jdzdzr 2 MsMmlsOs
Ldzj Bj dzls Otedets?2  wyj2¢d StedflsOdzdzdyj ¢ da
cOMseotster d Htjotwdh jddv, C(sbttrj fttd
I B j cOlskztcr JOH®D'dR defy dzls ¢ | s T B s O dz® ¢
iy zosfgaEh j Mise dzv dzmw Jted ¢ s/AASHRS, H GhHdzOQ |§ ¢
Ctsdstf * ¢ 175 1478, 185187]. s Oyj Mmlso jdzdzr 2 W OL B9 2
s sMisOo dzj dzdSitsty soh stedifistslse j Is ks &Y ezes B) C ts fi
cOMMissPezfigrgzy » -~ OwOCkjtedmisdS dL o fidgds 8
dL dzizug ed.@902G p, Ytod dzOY oW %§ldzd 6 d @ fztxtiz® B3 O
Jdzls j oo Odzy ke dzsoA Riiifddg s 55 Odedfsj] 1WHW DL 59 5G 1S
5C o e teago 5H d dztsf)! dz@ kD dats & § fitdgEOn Soff e dL
[175, 176, 185187].
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t dmze2sTted dzyd § d Odz! dzOv fMr § BQBH A OC s 5

[BteOL jYy 4 dOAsHdIMw o yjdstej tsCtolzy dz
ZO Cthkttets?2 OS] dOatHdIMW toj dzlsc j dztse
mMs Myudlsydsitsdy sOCdd3 tsBteOL 503, Yylstser" JG6ts
¢ Sty dzsMisd W ECUshfddtdo CAO Al H, d Isdg® W € Iz fy
YyJ dzlstc sBteOL yO d o J1851&8Pw h jdz2 Mydlsyds o

t OL dztsyls ¢ f tslsj deyd Odzts o Bj Y HE 1 dzj € Iste
MSLHOjIlsmMw M §tsdiksh s GJjdzj cOIsstcdzcets M
ftes2HY YjtejLr HIYJ BX ©Otc @ 6 teEy ios4o Higaj Jsis | c
5, GHJ ftjtsBtOLEzjlsMmw o [IBY.dzlistyizded jf tcg 1 o
Mo jbbsoatets MdedOdzO o 1 dzj Sltedyj mMe&d2 d 4
Wislstsi dzj € Is tc ts dzdzts ¢ slz friafdeiddtdsy i n €74 d 6 dzOIststcj
di&f zdz' fiyr dzj slseo j yoOs h dj n OtcOCIsjtcdfmls
HdMCtod 3 dzZOIststc i3 zdz' Mr tjcedmistedtclkzs Ismw
h (cdsh s b A1 d ¢tikf!'slsjtcd® 10 (MHEBEs
f sd3sh Juzls § delmd t3j EEOOL r 91OQ Is>n L dzOuJd dzd J§ (
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SlstcOy j dedetse s toj delse j degsoa MS tsets L dzzyy ded v ,
¢ o O dEK/S 476, 185187

K j dzi & B sSHO Weodzw jlsmw f sdzlz y4J dzd J
dL di3d dzj ded¥ stedj dsdtetse ¢ d § tod ifls@dpdzCn dYfdsd3t
M dzsh dzts ¢ 18HUBY.C Istc ©

] ©OBCOR dOmlsswh j2 HdMnjtelsOyd s dadzts 2
RiMMdzj Hizj 3" | Y otosh CotsBtcOL dzr j tSBtOL Yyr @t
mMdzw Isdw HJW tchfiisdpcDig 2 f stesh 5¢ L OfMr §f Od
ssdzS &3 tcOQo detsdzj teder 3 Mdzsi d&3. A OLtsear 2 M
20 shmdse | Mt sMisOo dzj dzdw 1+ S MY J tod dzgd dzls © dz!
sOS Y J ddzlsj dzf dog dztsiipdbpfiat M IsffetOumnimiaid s REHZ" d30

[ dzv  dMmmdzi H 5¥ 0 fadzts y eE/d, Kz dj dzts ydatstL § d3d dz!
Sr, Ba) dd§ sOdakisled ¢z ¢ dMmdzj dzdi(PbShEgnddg ts o
Iso jtocH 3 MisMizY M@ddas j L Jtetse Odz" M j tod dzd fd wi
dZOlstedw, COdzdw, COdksldo, Ol ELLI6' 18587 O t

6. 2. sddzgjsdC O BCdMmdzj dedw Moeaddzytseatsects B (
Iso jtcHisd MtsMmistsW dad d

tdLizd IsQOlst dimMmdzj Hse Odad v Cddzj Isd S d
1 PbSH5Sn10), dzj 6 d tc s 9 O dzdztffctds] H dgds 1O plafs dzf 6.820 5 tc fffy
sOB z§.3y®@~2. 1 GBABdBWwB " j dz@ ttOMmydIls Odzdz |
L dzgjtecjIsduyd mMSdna ~nOtcOCIsjtedmisd¢ ftoetsyj M
1 PbSH5Sn10)[175].

stcdor j sCdmdzy dedw MY zOeotse ~ OOCIsj tcd
fidtcor20 1 dzzls wls dzZOyodzO ¢ dMmdzj dzdw. | Ols
Yylsts MmMowiL Odets ) Whtecdzgdqteso Odzd jdz L O dIs dgts 2
el Oc et OdI) . ( telddnH dzts ,d wWiEsdw sEEOoffo d dzyr
1 (PbSb15Sn10) dzj MC sdz' $ts ko jdzdydoe O Is
vs0¢, JMmMdzd E dMriHdtets Mf dzo0se © dMmisd dzdzOWw
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MsmMisO2dw Flkf120 6 FICLELdp) Mslse jlsMmise j dzdetsts |
BOBBdISO 41 (PbSbWOIN10% diflsifjdz ftod or h jI
Mestesmls: CdMd] @Y 1ROdHEPEHwcd L ssk ¢ O
L dzj ey OCIdeo Oydd ¢ dMmdzj dad w.3 K d 1 ¥f/fdg tsdz*
COC fMaafdzyt=BoGseB[ISO 1 ( PbOb1EBM.10 Y fgdldd j
f 5C OL Ols j dz 42808 fy ly © aifidBij Is

v OB dzd yOs pdzjlsdud M dd d 1 dzgjtecdlsdud mM&dd
e d dzytso 5 ¢ SPhSUBSNBOYdAs hj(ds o j toH s A3 [Pk fls 5 v dzd d

GBH Y O vj B jtelRMiSddZOY |s Oy £h ©wd)w
dzd Is diftf dBO| S  fydzj sCdMmdzj d ©OCIkde OV
BOM. 9 S s A0, ¢ ¢ tLdk) Cr Y/ di3tso
373 2.48
0.0 423 2.53 58.30
473 2.60
373 2.70
0.01 423 2.74 53.79
473 2.79
373 2.72
0.1 423 2.78 50.00
473 2.86
373 2.77
0.5 423 2.85 46.99
473 2.90
373 2.83
1.0 423 2.89 42.50
473 2.95
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Ctedo' n CdMdzj dzdv M zOeatse, Ctclsstey jQBY df
GHJ L dz@ g dztf v © 4 . l dH dzts, Yysts Co9OHW©OIs
st dmr 9 O MY EkZwOo dzj ded § d3 § 1S des dzsseo yJ Iso §

v OB dzd O sz Azsds" Y lso j telsdsd] linds\ jf fij tasc 5 dv tc d
Mo ddzysosets BOBBdISO 1 (PbSb15SMIN) dzdilsdj

© S £

HHjtey | _ | &
- B ) sz dets 3’ S qdzj lsquyg fiss

dzdlsdw o= & _ 2 S
BT o s¢dmdzy dzdwv MYy dzO| . ©

BOH. | .« o Q-
0 @0 n 3

373 |y*=-0. 6%&"t 0. &X-4 05%400670x | 0.990
0.0 423 |ly=0. 6%t 0. B¢E-AM 1%5+0.777x 0.992
473 |ly=0. 6"kt 0. 6X-3 0 7&*10M55x 0.993

373 |y=0. 6%&"t 0. 5X -B.0:- I°0 +0.825x 0.989
0.01 423 |y=-0. 6kt 0. 6%-3 0 9K*+009I6X 0.993
473 |y=-0. 6%t 0. 93 0 0%°+10189x 0.996

373 |y=0. 6%k"t 0. 5X-340 I°0+0.8999x 0.989
0.1 423 ly=0. 6"kt 0. P-430 1°0+1.072x 0.993
473 |y=-0. 6%t 0. -3 0 4K°+1@67x 0.9%

373 |y=-0. 6%"t 0. 5X-350 I°0+0.944x 0.985
0.5 423 |y=-0. 6%t 0. 8%-4 05%&410127x 0.992
473 |ly=0. 6kt 0. BF-3 0 7&*11B36x 0.9%

373 |y=0. 6%t 0. 6X-3 0 7 k“410003x 0.998
1.0 423 |ly=0. 6% 0. &4 09K 11®®Bx 0.991
473 |y=-0. 6kt 0. T¥-4 01&°*+10418x 0.99%

1 ted d3j yoifftgde yf) SOMMS EOFacOL ytso
xX*TftecsHid) dIsj dzd desfls! otcj d3j dzd ¢ d Mdzj dzo
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