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fteddid MW di3d YL otsdYjls ko j ddifftste H ldge Isds sifisicp
f sdglzdegd v ¢ j cOBECE2 § de@ls deth)igdisch § 990y SBOAH IS @10z
o' MsCdj Isj o3Yijlap@\s{®, &27, 151]6 0 0

ltesB dzj 3" Mo w L Odzdz" § l ttOLKOBEISE 2 Is O ¢
tOL e jd §td yirseanyy e © gzalldf usfhQepld. @ Uik iy stste
Hef Jicsoa Odzad] S Obdbdedes?2 Y tsHtcjh jIsSCd yddz€ sdz
d, MmdzjHBo Olsj dz' dzs, ko j efdsuizfiss 2L di@nisjodscH"e efisdfiiscds
Yyqdqdz¢ 0 fssLeotsdzdls Edazzyhdlk! MmfjcOj BsMmls! BKGO
[129], Ctotsd3j ss¢ts, ftiedmikzlsmMlsoedy yYydqdzc O fsL 9Kk
EMmlsts?2 ydo tsfmis dmn SHM A BOIsted y, Bd&zOGtSH OtgW
slsdetsh j @b €

r i wdydls € d fmdetstc spis@ise Gyt L € OO® tcd o990 J H J dz
Ctsdzyj dzlstceOydd HEGSfOdKO (ftdkzyjfdad Slsodiidsts Rd
Rdesetstf sHtcjh jlstsyder » MistekzC szt - Jdz@tfiiatfdsagjctg h j H
tcOL dzestc OL d3j todz' n d dzd tcOL dztsL OteW H dz' n 1 dzj d3j d
Mo jterMistezCIskte  t©OL dzd yd'lsds lso dfHsHAE B § Bt Wda tSta
cOL tcOBBISC | Is@O§ Y § y §hgefigdedtadisjndzd 2 , ¢ @C@NbOdz(A90}e d d
BauNapW2011 [171] d BaulnaZr2011 [176], Is §., Is ts dz/d&s) dztyf g jto s © A% WB1As. 0
e HiNlsOo dzv j IsMw o Oxids s HetBDH 1 ts ) i B iR 10;,
o 9 J Misfds rote j "CjHdLditsdz Hickze 52 f todtesH Misa HPEAH W dzi
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CdMmdstesH 0. |  COyj MlsoBy ol gpdE § £ O sty i
HoZRL Otew v dz 2 2. tslale  ded@® Qzj 2zl 4 ¢ Go Gdazd YgOH d 2
onBHWh 0 ABOgdGHsfiEy HOj 5" & o HO@Ldzj 2" j &5 o

v OB dzd4 PO LIZ] 6 C, OBtz o » ABOyd Mis j d3”

Cdzj &3 d[ BSL dz2O1 1 OtcWstststcHdd | OHJ T
1 Oted 2 Ba 2 Xl 1.61
u Is to ts dzy Sr 2 XII 1.44
] Odzls O La 3 Xl 1.36
s Odz yc Ca 2 XIl 1.34
RdzH d 2 In 3 VI 0.800
g4 ¢ OdzH ¢ Sc 3 VI 0.745
£ d S n 5 VI 0.740
\Y, 0.60
[ 06 dzd ! Mg 2 VI 0.720
VI 0.535
b dz sl A 3 \Y 0.390

s O0Cdd3 Y@ B@GB Skb dzv:jisfiply Odzts o dzj dzd § oL Od
MsmisOe sd3, CtodMils Odzdzd U ) SofitsizizdbpRtd tf jtedsdsjtsogzdats 2§
dztso S Mzwmitgrf ydlsdze" 7 yddzeS tsH j oy O d 7 MPPQsfc ts & R ¢
[ *3=Al, Sc, In.

[ dzv HeMmisdy jdedw 1 Ists?2 yj dzd BOHIAYff sls O dzj

Deddals j L WA g fhlss© MB=AI, Sg, In), LaAl1ixZnOsii x (x=0, 0.05,
0.1, 0.15, 0.33, 0.66).alniyZn,Osii y (y=0, 0.05, 0.07, 0.1, 0.19)aScQ;

2){fwejnjdjdd] MdBHkstedd { dj @dj zZsOdats?2 ¥

3RMMdzj Hiso Odzd j ftosyj MmMse cdHKBOOYJJ, t
sfdso dzf FtcthbtedgsH j oy O drn ctolkzf § ;

HRrRLEZyjddj 1 dzjSltedyjmMeédr Mot2MmMlse tBOL
f OtcOd3j Istctseo  Mtej H' : Isj B j cOlskzter , f Otcyd Odz! «
rdgwwjtejdydoydwy fteseotsHddBsMisd dz0 Mitsmis Do gizdzts fi

S)dyj ¢ 0 mdBdud MEs2 MisOBddz desfylsd d mnd
edzj SdmMzsdBz cOLkz d f OtcOdz 9 HT .
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1ol ofRrul{rrsr CsultRI[1U
21 dwddzlsjL tBtOL ytse

v jIHBYW OL df 2 fd dzlsty alaAZ @i (=9, 0.0pts s @ b5,
0.33, 0.9, 0.66, 10), LalnuiyZnOsi1ay (y=0, 0.05, 0.07, 04, 0.15, 0.D, 0.5), LaScQ d
LaS®sZnos0275s B" dz o' f tsdzdgj dz  d1L sCMdHBo Mstslsoe j
oL9Jjhdeo Oddnr~ds Haign)jjj Mise O ftotsn sH ddzd Isj te@d Y fn
ftesC Odzj dz Hdzw tOL dzsy j ded W ff s9 j tor dztf MIOAO;FL91Y O te
sMisOd dz@ j ®CMdH' B' dzd ftesC Odzj dz¥ mOEROC sy @b,
dMoiHd & tjOcjdstss d tiyxdd® do Isj B j2@B.0ls k2t

OB AL ©®o Odzd W S Oyd™Y d tjydd’ ftojHoOdlsj d «

L OL9Odzd] o jhtsteRBzdzOs o OzdW SOt jNddBZ Isj ot
[SMdH dzOdzls ( LaOs s ) (99499%) 1100A+i 3 Y
[ SMdH Odzs o3¢ AlOs sfp. y (99 .1000A+i 3 y
[SMdH ™MS Odzl SeOs sf). 4 (99 .[500A73 Y
[SMdH ddzH dYIn0s ts fr) 120 5001 3 4y
{¢MmMdH ydde€ (ZnO sf. W 14 |500/A&i 3y

v 8. BCMdH &OksOdkO rFOotOCIsj todL ] dffws fas' s figk
¢ COtB SgEsOwWdde,w yddz, MOLEkz §ftmd] s Odde
ftcj Ho OtedIsj dz' dets dL oBj toj dzdets? BOMMBS2, ©Bn &ZOY H(
B ' dzd tcOMmMmydIls O©dz dzOe j MC d sMmilsOdz dz" n M H
My rdBdibted 2. mipduaddz] S sde@aigiirdd d uJ Bargriis o
AG, (14 tedzOdzd“NO . P00y dzts fyls + &

v ddalsj L ftecsosHddzd d&O o9BLHEZA] ftcd MmMbsizy
O Hjtey Ct82 oyGsiijtys dedq QA A tshdls O 52 Isj tcdBts
sh Olsj dz' dets ff jtoj IsdtcOdzd fiy* ) h Qtetso 52 d3d dzfdzd
tcOL 3t dzts Y dzr d3 Hi POz dL HIdSSCHdHN@E | ygtcd tds
My dtelea®c 1P switB30@dd Isj yudedigts 2 € s s ) sdudiz IS5AB dz(d
ZC OL Odzr Isj &3 j O kztedz j to i pds'tc fgaPdglOjdz! @zts N d
Isi BB j Okt Mddzlsj L O tsB Hfdp@asdzjdadzdleyy Isq figdy t§ Hed@' sz /
odhjimlse. RMftsdz L soaOdzedj HBY BdzdzdlIlsj dzt dz" = Mls
Btsdzj J i goBtdRidEa Oj IsfMw o Mitslse jIsMmiseake h da ¢ dzO
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tcjydd3 Mddelsj L © BBtOL Yt

HtsMmMisOQor LaAl1i xZNnxOsi 1/2x Laln 11yZnyOsi 1/2y LaScO;,
(x=0, 0.05, 0.0, 0.15, (y=0, 0.05, 0.07, LaS.57n0502.75
, 0.5, 1 0.10, 0.15, 0.9)
700A & 24y 800A & 24y 800A & 24y
800A & 24y 900A & 24y 900A & 24y
900A & 24y 1000A 4 24y 1000A 4 24y
s § & | B0k 1000/'A 4 24y 11005 g 24y 11005 g 24y
_ 1100A 4 24y 1200A & 24y 1200A 4 24y
31 ddk 1200A & 24y *1300A 4 24y, 1300A & 24y
*1250 A4 1 24y *1400A & 24y
*1300 A4 i 24y *1500A & 6y
*1400Au 1 24y

22 RMMdzj Hise Odzd j

[ dzv
SBtOL Yytse

sj &5 j €Okt

80A

dz0

W O L tsdstegs jisdzidnds jndsmep #PE @9 y d d
CodOptsdrsects MsMisOa O  Hftej HY dzj dad W
ftoddid dgv dzd toj dzlsc j detso < d2
HAWtcOCIstsd3j Iste g
2O Wy j dzd d & It bsdsjj @D BS O
h © cAtsld3 0 .4 0S5 tints lsoty Jy @l dz@ dzdLL

dimtf sdz’ L &g OMatth!' 3B O H O dzd@OD (CrystallographyOpenDatabasé.

[ dzv

[ 28 stotcj Clsdetse s MtcOo dzj dzd W
eOMMmudlsOde ftedoj H j dedzr 2

[5CEHO

B' dz

Ik Is s & idz] fdd O dzdzd Y j M€ 52
1 j 2 2Of sddzsf sl d &z dZsE s
fesctcGHEEBLPROF

sBi J d3

’f w EaT bT C/Z,

s tejHjdzjdz
(fMmienstedud MEd2) :

5OC Y j

MstczClskzter
Odz0dzd L ©

sk skts,
wyj2¢d f k1

2.1

Cted M

(2.2)

f OLO&) Ists

OdzOdzd L .
Brukle dzz g dzf d
9 J &zOMm! )

WOLtsoatsets Mtsfls

A dzls

e VW [H O
tdlse jdzr HO

CteOW dyj MS s & WHELQEBER]I92E j dzls O
ONMud sPaazo dsj stcOd3 @Yt JlsHOpdfgz frdommp dz | B3O 6 " j IsC

Vw gal bl ¢,
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— (2.3)

HoBSBSHA 2 lSB\ﬂqujdjSlf"’tGch_l-QoiQdiV",cjlsfl]W COC tBi jd& o
or Yylsjdedz" 2 dL tsBi j BO {1 dzj di3j dels Otcdets?2 W yj 2 ¢ ¢
Ly (2.4)
o
CHRT St WWdydj dals = d g Reztzc 8 OMERHO,

23 [ ftjHjdzj ddj nddd Usjshifimdgd pdsbhgpdoesd ©

mdaidud M¢d2 MtsmisOe W OL B dzO IsCsteksiadgsf fj) i df 5 dz
B ssHBHR d&zO i jddsHcAbot) Wsataditizdzts 2 Optihtz @2003B\2 ICFOES
(Perkin EI mer, Odzxids)dzO dn s ltsdisjstis@ ) dasH;daRH6
fteso jHjddY Od&OdkdL O BtEOdd dO®FENS d to @siplicedts !
Ctsdeyj delstcdtetso Odadats 2 OL Slsdets?2 CdMmdzslsj (A, y.
o d3j todets?2 CtsdzB j . 15 fodzzyd dedzr d3 H Odzdz" d3 B ' dzf
Mtsj v ddejtdediafj." detsfls! tsftcjHjdzj dedw fRisdz] %y Oded W

24 [ftjH]ddlO ddti~en sisj ted3d yd M sets
ObditsM¥ jtej ddzj elsdesets cOL O

w- a

HBSH jtyOded] SCdMmzstesHO o MddalsjL Jqtetse Odadz -
OdzOdzd L OHs 836 JLECO, vz ¢). 1 J S Sliotsj Csdzdyj Msoats s
sdzseo W dzdzgz® C Of Mkzdzlz, L OlsjodgtcafBasjch d 9 @diaj j d € O
MBteOmMr 9 Ojlsmv o tcj H o CRBAPA Yo dz! QRS L g to jolsj" d2d
sdejdzz, dORtsHwh d2 odlzlsted ¢ dffdtstct®r, ot tofdiFt iz
sBtOL Y, , tcj Ocdekzjls M ctOWdIlstsorady I dzdz2 dzo i
G OLOdzO dzd Is T CoOdLd fg@d vyjtejdL ol CdzwIstste dBO
JqdW cOCtcOMmder = HjlbjSItetse, GHJ] fttsdMmMnantHdIls d
0dzOdzd L Ctodzyj dzlstceOydd SCdmdzstetsH @9 I8 s dyO Isfdta [dfat
sBiMfJud ddvf Cesnef®beBbBj 3y MStsets My de Od
Wo dzW jfigdndten ylzo Mise dlsj dz' de" dsmts§ H d ARl dzjff delg Bidf T
Ish Olsj dz' dzgks f tetsB S SHiGHS Otea & dzts ézts O Sty EEDO BYE Is G
Ols s MW j toj Mz s B tsdRO cOh j dzd v  f Q@ tdAstS gz
OH M dztlpdzts 2. 9 ZOG
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25 ltjHOOtedIlsj dz dzOv Y SHGEBIksoaC O BBOL Yytseo

LdHEOd e Odzdz JO catfg 16 @y tedz' thts B WO xi3d il jinds
Hts AB09 Ob®sMW jtt] ddz03 OSSRy sL MBd GBEOL Y’
JLodzjyjdzr d Ccjtdjlbdyuds bi OC s Oads] H djj dzde
SR dzOY H | dBd jdgg dz) 1Al RGSAEHZOs dz2s2 s p BYQIdaigediiG 6 j
9L HERO/ CpHER tc SGBNDR) .20AucdsB eOL Yyr B' dzd dL 9 dz
bf OC o Odz' .

rdzv  difmdzi Hse OdedV =~ d BEBEDHE H2 Ofs s PR ¢sdstS
ObdBcMY jt6j] bedjSdhdsets cOLO. ] tkth(sts@OL
ftod Isj gt j toAQus tpckjj M& 0 @ OL s (L)L fREj B[ cOL o
sl Od] Iste OB .

v dhmfdzj Hse Odzd2 1+ dzj Sltedyj MSdn fets2fls
OB dzjlstsS. vOBdjIsSd B dd Mit]mMhmts Od'  &O
HOo dzj dzd §@s 58] j tOlktedy 2 tjydd MY j S Oded w23k O
1 Octej o d 67 dzGx ez iy MChdAis B dz.2

sOBd2N B BYf j cOslztedzr 2 i dd3 M JCOdzdw tBtOL 1
# s MIs O|LaAlyixZnxOsi1/2x (x=0, |Laln1iyZnyOzi1zy  (y=0, | LaScOs;,
0.05, 0.1, 0/0.050.07,0.1,0.15,0.5) LaS®.5Zn0s02.75

1250A & 24y x=0.05), |1250Aw i 24y  ( |1300A&+ i 24y
uf j S O1400A & 24y x=0.5), y=0.05, 0.07), (LaS@.5Zno.s02.75)
Is OB dzj [1650A & 24y x=0) 1350A & 24y y=0.5), 1500 i 6y
1450A 4 24y y=0) (LaScQ)

) 5o jtendasiisd M jujdder ° OB IsSS BT ded
BOG,]. 1 htpy! sSEE0BOY] MS T GBtOL ytss dzOd
o deOdzj 1 dzj SlbtesHBse HtosdL AwH ddzisfryjflad BDcC
251 [ftojH s dfdls jfoadstatsmisd Cj OBy MSdDn e

[ Is dzts f) gidsj fozbrtstls dzts fyls @ € jconCOetflE I 5 H s oz d H o 5 ).
oL 0" do0dd Isd tctBetoiAdd j H GO dd Islstsdzhhd dzts§ 6 j H j dzj
st ydzs B POMH D jtecdzd ftj Ho Otedls j dz des? s A ts 3
sjujddj 3 YOMmts HbW kistOd) dad¥ OHEBEE YJ s
2O OO&dlsdujiMSdn ojMOT. [ Odzj jiy=6.8m/@jdss dls oy



24 yoOmtsoe .
¢ Jj tetsd dzg, d
f sdzlz yJ dedz" iz 2z m’

ftcdoe jHj da

v OB d4i®ddL duj MSdj

1 Oljds ftetso tsH ddzd
IsOB dzj stsC, | dp@shg3] Aisjtecédr’j A < ¢ J to tf ifafiedats
CdHiOIdtcso Odadz’ =

24. lsOB dzd yJ

oLO jNdoe Oded j

d

dZOfl]r f

TO©e0ClkjtediisdSd CjtOdduyf

Msmis©o |d Md3 h, fn d3 Mz G Megute G | Maoyy G
LAO 0.921 0.236 0.9567 0.8363 0.9607
LAZ05 0.663 0.155 0.3198 0.2792 0.3207
LAZ50 0.691 0.191 0.4825 0.4271 0.4891
LIO 0.946 0.14 0.7071 0.6271 0.7118
L1Z05 0.678 0.2%8 0.7256 0.6438 0.7318
LIZO7 0.677 0.224 0.5536 0.4908 0.5577
LIZ50 0.65 0.1% 0.2617 0.2294 0.2633
LSO 0.693 0.161 0.3151 0.2712 0.3186
LSZ50 0.9% 0.125 0.4898 0.4222 0.4920
Is ftdzkzyjdde &3 o dzd yd dzOds B'" dzd tOMMydls:

slsCter ss2, LOCt' st dut B § @ dif s jsigd jsisdpisn o &L &

(25§ (290 H j dz' dzkz ¥ wiets IPafdlis ‘Fo S W gdzY ¢ 5 5 W S to dBL
R ———— (2.5)
[5Cter by f tseghi® sdylsydhdysils 6 Wi dkd,
e (26)
[BhbkY fstdips@mler ydfdvsls s Wstedkdj
.. ——pmm
T 2.7)
10Cter Iskzs f tstsed fBols B fiy lspd mldzw s:ls 5 W tstc Bz dzj
Y Taaa Ta s (2.8)
I sHE scdMEhy dedjudmazv s s 5 W stedk dzj

. -1 cor
w o (2.9)
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CHmeE BOMMO or Mizh j dzdzse s d MinkdsizB3HBHE B tsPd
sBiOL Yo dzOmsgdai@bpRP, e dlsOdzdzsse s tsBteOL YO,
Jlewl toj dzsc j desctcOW d yj MS OV  f,dztp b detds s dzts fipls ‘tc O dz ®
NdHEsmisd §fted s &fjteOkzey dnfrsodd?2, ¢/ Md

1 iBatsHd® j tOMmyjlr B dzd ftetsdL o jHj dg
IsOB dZ{59wj MtcOo dzj dzedd M tj dzlscj deso ME 52 & J ez Id ¢
f dzslsdetsisd d § stedmistsmisd BYtejHj dzj dz@ ) §ctey

U OB d2Hj0s 52 Miso O € j tcOdBd G, BSm BB de BL \PRY)

MsMiSlej,e E/licng Cllew E/lssclh [1sss%|[liocs%W |W, %
LAO 6.52 6.32 6.15 3.2 55 2.3 052
LAZO05 | 6.59 6.34 6.17 2.1 6.4 43 0.35
LAZ50 | 6.97 6.56 6.2 10.6 10.8 0.2 1.71
LIO 7.17 7.13 6.68 56 6.9 13 0.83
LIZO5 |7.11 7.03 6.59 7.1 7.2 0.1 1.07
LI1Z07 |7.08 7.04 6.62 6.1 6.5 04 0.93
LIZ50 | 6.49 6.45 6.18 4.7 48 0.7 0.76
LSO 5.78 5.35 5.32 74 8.1 0.7 1.39
LSZ50 | 5.92 5.37 561 3.2 52 2.1 0.56

CCMyjted d3j dels Odzr dz@Ow  ff desls detsfyls: B e O 3P
kOB dzj SCd, 5 ¥%stdzdj:

e 2.10
GHNei S5BI j&B kOB ISCd, twOMMUdOddss 2 § dsh
fsojtn dismbdssd, ft ¥6tdkdj:

G ' “1Q (2.11)
t OMujls toj dzls @ j dzts ¢ to Binde jj findsts 2zv tiaigty s diptist 14

w_ s (2.12)
@0

G HZT yd mdzts W tstc Bz dzMez'dfts dz¥ Hedlzlad' y ;30 MM O fiMe | & g idzj d
L dzj o3j dzls OQtedzts?2 wyJj2¢d, tcOMfmyudIls ©dzdzr 23 Ny tiz2y d T dgtg
b o 56 OH Is1PBdz O 3
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252 1 0OHOdd) d Ctdzlstetsdzr o dzOy desfisd Ol MW j t

RMMdzj Hso Oded v fJtesosHddzd o Ols di3tsidey te@in d3 e
o 0zOy detsfisd d twa=f ted i Eaz'dad 8 HEIAOGO Hokziavel)] ¢

P9 dzOY dzOW OpHIs AWOEBO3) ( L OB OB OO Mictse Odzd j &3
tcOMmlso BWIcNB8OH ( Hdzz oy Qdf jndiEse s de Quj@ j L  dzOfr h
Bicsd3d H QKBI)O dzd W

i Mk - @8 dts fiy WH@-C3 . (5 Ak 63) L OH O9 OdzO Mg ts LfHdAS{ Az )
tcj OCIsde oddsdf rRU, MtsHjty O d2 €6, dowjzts j LN j toxst
fjdsOsCMdHPON MW 56O (

26 RMMdzj H o VEAJW sdztsc d d f sdgjj o wasdgls d ¢ O dzd
Lz Clto bz B M s d

[ stoW sdzs e d W fso jton detsflsd f stetsh Ctsor A
dmmdzj H 59 Odzd fiy* BjssHisds MECOdedtelze M j 2 1 dzj € Iste
ZzOMmis sdz! dzets?2  te O PenpomPhards PBedmyAdvVdrid, 1 dH j tcdzOdzH ™ )
) § B3¢ d 008 sCu\,4 M tipls sWedgdtgd Y1 0d L sB Oy j dad 2§ t5:
fskzzyj 20 ot oltstdydy 7 J GOy jdadzgr 7 1 dzjSls
mMetsdzy ftojHOoOWdIsjdzt des BB jLOtSY jdadzg" » € j O

27 [fwinjdzjddj Oy s deCidgrisulivn Sds ¢'ho p B

v sftejHjdjddvd i dafgofieead Grdo mdsistijesiza 506 d y
(AntonPaar ¢ o Mmistedw ) , 1d fiplsiaztf dadc® sHazdl€ @d [ 2 ) dz@® dzg dzts
658cdzd3. U G dz'  d AR A DdedrvSls § BRY j e Ols 2 te G ud L dsjistalelatadid
[BtlocfL o desddzd o OB MtsteB ydbdadzze dBJCtotsC s o jisk
2500dzc3, Hdzd dz0 SfkdiEMS et fEREEdM1IBBOL ysd |
CCMMf jtoeddzj dels™ ftosotsHddzd o dzj MSBsdzr Cdr f OteOc

28 RMMdzj H EHoCezgdiyj MS & BB ERGlsL | tBEctcOo d o

[dzv dLeyjddv fesyjfmimhss cdHteOBOYdd d st
ftcjHo Otcdlsj dz' des G dHtcOlsdtotso Odzdz’ | CtsaRa@dafgjy O
NETZSCH STA 409 PC Lu.xx#i(JNBQZz sthtg s g t§ HedsBdfizd o

o jyddj OCt % 0o 5BIs&OMMSEL 00O 5kO. 4l BEE
MomMisOo dv/dd@f dzZl 0 J r Hjdwes h djimw COLtssBKEOL d2f -j
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M JShtesdzj sted yd MEsdz OdzOdzd L Ols st NhE, T Z 5 £td B3
Il seted hdetsilst tsfted HY dzj dedWw ¢ ®dacfds|y jnfist) Oc G rs@I5 O
dL 2 yGnzmifvts dzts h 4 & ISPiYRIS3t6 oT GA) BerkilEl mer , ou ztQL dzd
OlsBsmMW j tOr ftod tOL dzd ydzs?2 o dzOy dzsis( .

29 [ftiHjdziddi IsdfodHSdgipdEsm S i 616 d§ B-go t
MydSbesmMisydd

[ dzv  tsfted HJ dzj ded W -oldsthtisAs 5@ didh) Gzts wRaHzdfl] d tcts 0 S ¢
MtezCIskztey GdHEOIdiese Odzdz" = Mdzsy dzr = SEMJH S
ReMy JSCbesMSEsfdd. RrRMMdz] H seEzd)Y  fiffig)Coldsii=foggdls to
(Thermo Fisher Scientific, 42 6) o BHHOY ©
HdgWWEL desets  tslstcOy j ded W M dMmftsd Ltso Odad j &3
]l stetsh CssBtcOL dz" 3 BSBtOL ysdz dimmdzj Hkzj] iisets Mts
ftedMls©oaCd d d3ih Odzd o ¢ tod i), CstOBE.j d3 f totse

210 RL Bjtej dzd j 1 dzj S lsdgjslyf tersts ds H diatstinjs i © dzf dzts 2

Cdzj S Istcsf tetso SH dzts s sSBKOL Yytse B' dzO dL
dai3f § HOdZMO (Ho lzn ¢ S[AAS]OC lsd@Mdg S fdsEH B )P @ o Bylizin
dmMf sdz' LsoOdzedj di3 dL Bitedlsj dzv Ot Od3j Is te sIDOOP iz
(ElectrochemicalnstrumentqElins) Y ]Jtedzse sdztso € O, t smihdw) .
dL 3 tgiindedpds Oo dzv ¢ M dn dBY j HOdZMNO WO B8H d Ihipwd faf

o J dzd ud def dL Bj W j Bsets dBIIHOEMO d yYOMmIst
cOfMMudls' s 0dzd 5 ¥ stedlkdj :

0 (2.13)
i b

<lo

]l dztse OtedW di3d y4 MStsd3 o dH J :

& (2.14)

_,‘:pllo

a"Q, a
GHT 5B N OW EHjd dzOW 1 dzj Uiy Bihii tstsaias i dto lis's BOL ¢

f &zsh OH! (o jterndsiisd ¢ i j BJR(dsBE § dfdasd dads'y to
SBEOL YO ([&), OMmMudlsOdedzsj dL HOdzdz & { dzj ¢
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2101 fidetso ¥ Bj sBHO 1 dzj Shtesaddkduj MS et d i jH

[jtsH dBf jHOdNds?2 MfH] izsd)HEdndls & o k¢
kj O, kOC C0O¢ M jcét fdsh s EZHOjlhY § 5dizn
sBi jBj, KOS d &O ctOddyj [HjdgtEHs s datedn@di) o
fskzdzscts Msftesksdodj ddy yjfd o hdesSsd
] jdzduddz®@ kSO, SCobster?2 §ooufudls | mgdsgy | d
ROf vy PdzdG s j Hj dzv j kv L OCdasds [ BO:

~
g

Y

CIng (2.15)

] 2O dzd jL Geotfif) llzjtsls yOfMlstlsr ff tsdzw :

0 0. (2.16)

¢ HYi 26 dztse O i fulgHiplsds@ O, j 1 qRiEG Y OF d | etk M tls dzsh
u

= (2.17)

CHZF (¥fddts] mMoftsksdod ddj yjfd, ofds yor

Z*(m=2"-iz" (2.18)

rdzv §smdzj Hse Olsj dz! des MG RE J agamgifRdroaieg § s
yifd (daifjrnOdi) ©ftejHjdvjlshy o Oy dad ]«

1 1
Z*I/I/):R —  =R- —_ .
( +iwC IwC (2.19)

) ed § OteOdipsjjdedidsddzd d MS ZOH'™ 9 O sMv B EOS
Yy BC sMlsdzse s Msfeslsdodzj dzdv, ftd lstsd twOMmMy
OHdBdlslsOdz yjid. R&B{jHOMN fejHMisOs dvjlsmw ¢

W02 1 — Y ’ (2.20)

JeoOWdui Mk 1*Oog M Bsigh HdzDERTL "o O Is ¢ SH
g3 j HOdMO d dzdl JdZ@&M WG jsXctstePB sIsj 1 dzj Clsted yg
WOL BT dzd tfQdnffnuyBld@g'slsC ] My jCSlstetse d d&3f j H Odzfm
dmf sdz' L of dc@dzddgBagds s B j EMew2YJcdbdgerAssociatesSouthernPines
NC, 4 Z[@HM]. 1 sHBtSte kEd3j Misdaets2 Mmna j o3 Hdzv i dMmC
f etso 5 HRif'H I to jJdH § 5 dzts )y judsds digssitaiEn jof § izSfgdas| o s
BsH judz 1 Ist52 fdstirdjCdadd f)ls OsEde QUL M diRte j H Mis Oo dzv | Is
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tc Qo dzts d3j toc dzts tc QAfmjftdsjddis y o datias B EOEBES® " = 5 tOL
tcOL H j dzj dzdz" A SHdetstc S H dzts 2 [196396].L § ticjj HiAUBsRIO G W O L
1 dzj € IstocdipCisio@®d y L J toj dziels@&dig® lsfgy jEIO L J to
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I futlgifigdzl yO] ctHBEtwOW d BY j H Oygidas tisdg) ls tsidjlsy Q@
76[197], S OS¢ f ¢ OL Od@sy @EPs e difzjdfCl§ e 2 . dldsf j H O dzif O
dzj MCtsdz Cdadsd Sty dtsmisw d&3d, Cslsste j Bsc lzls
fjtej Ctor 9 Ols fw COC (et Gad@dss d3tzq dzte - iftpeSdris ]
fitejStrisdyj. 11 msc usl@ips O dg) gigootsdiflsio © 5B to
fMtej Hdzj yOMmls Silsiga 92 fiplCoddO HE e Oded y L § tojidz dijcCLS)fp s H
ftesyj Mif etsd ff dz2®H e dzd yj ©OLHJ ZO BOIsj ted Odz/ ¢
1CodoOdzj delsdzts? Mo 18R] tOMiEROBE Mz sEM? . ¢ OC ¢
Mefteslsd ovdgy sl d

a) 0)

Cos

R Cos Ces Cy

A .
/—\ Rs, R, R,

Z

it Mk dztsiCu d2f. dilyfddf j C g | H O dz O, 0 AL eLiEdsd® s § | Isdnj
1 Codo Odiysdiz

CWW jClsdfotls Rds HOd) " Y W €8 ) j o d5j dzls Oz dzr &
Weodzwjlsmw dmYfsd Lse Odzdj SHE]dazDEBOdg] el - L dzgizgs,
OLCPE(, & jHOMK) Cthkttetct Mttt jlsdglsa zjls

==

ZcpE= Al 1(i )‘(Ln’ (2.21)

CHOYT W OCIststc f totst tstcyifisUAPEAS dizisdglsdf O dz'ndzr 2 f €
WOLBoats] tlsCdztsdgj dzedj, 0ObnbO1.

[dzv yjdz' = L deQ1j tlzdz] d3p des CPEO ' sy HOJ Ismw
fted=1n  dzj d3j dzls f sMistsW dzdzets?2 W OvdsC tmfifjly: tHekd)] HEnsL
wodzw jIsfpw MtstRictsis @ dzdzydzgfl j t3dzy d3j dzls © ff sfyls 5w dzdzts -
sy jIs mModHjlIlsj dz' Mlsea tse Ols! ts tcOMY tej H J dzj da
hjicsrtso OlssMmisd ddzd WcOCIsOdz! dets? ¢ j s sted d,
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ZNView 1dzj d3gj dzls f sfistsw dzdzets?2 W L 'd {RAPHED PlsiPvdd] s d
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~nOOCIsjtedL zs h d2 GBI Istedud MEdJ Mo ts2 Milse O
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#{ i ¢ tsdzH j denQjlsestde L dzO yJ dzgizd sHISEHOe]w Is qw €
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Isj &3 j Ol kzter A & I B alzy gz dz! 2dzts | HOo dzj dedj O
Me zOMmdzR.5.8 2 dz€ s Iz

LMIsOdzs9d O HdzvW dL B e degdWw + dzj SIstetsf tetso SH &
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mMeMmistsdls dL Hekr GMdsedz » yoOfmlsj2: wyj?2¢ed,
d BdzBC O, LOHOHY2j e IstcjBlzj BB
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Ol ddsmW j telz ,25)fd3. § zdzC Is

RL LOsadmMddsmisj?2 tBh j2 (Lt Ebmsl jotsa s dzdzts |
fOteydOdzt dz" | ftesossHdhBsMIsd (dtsdede j 9 + dzj € ls
BsHijd ¥ HJWiClsttsBKOL o Odzdw, O IOCy J tafsdzdz
si B jcbOlskBeh j &3 Mz yOj] ftetsotsHBESMIs! ME dzOHT ¢
d dsdedzse s
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, (2.22)
GHU &1 dzj C stotsdzdzOW MtsMis Oo pawes d Qzd | Bz 56 B R ls
Uyslz 8 J dzd yd dz0@ dtsdzdets? ftoso sHdp@sMisd, CtlststcOW
vsO0Cddz tBKOL 543, sftejHjdzdes L dzOyJ dzedw (dtsd
YyqdmdzO ¢ jtoj desMO detsmdlsjdzj 2 LOtWYHO 5 Wistedilzc
tysew ~ o~ - (2.23)

[ yd desydz J tcOmyy Is' i tetsls ts dzdats 2 ftoeso sH d d
ftcJ HY Sdztsy J dzd W , yls s -doadaisiat2dz' § & ifofisimtftatigsirpists]
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O+ = (U ©)dzczd (U )zt = (2.24)
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Ro(PYllse jteH™ 2 L [BDR Istetsdzd s (2.25

[fldzd € L dzjChtesddlsk §tddsyidyg ey dzs dzd

SftejHjdv by WEORE:ks2 | jtedils O

o —I 1T— (2.2)

CHj . dL &3] toj dzgdzgOW C 1w wyj?2¢Cd (hlctfftsdzOta@dibapdss dz
BJL CLOHMjigasjon dzj § udMmdts §J tij Haadno] s toipgr
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| COH A O tsBtOL Y] tftejH]JdvdEhy Hokdw { Sl
fsdzz yj dedz’ &3 .o ftesizmS Odedd o KBz n=2.9 [/ 0 1
Okd) d dzOfr M jLidddg] 2=5ltcIIPls alzts tc
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