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~ ~

R:(CH3)2CH-; (CF3)2CH-

40 j 50 sy j M) SBLOL G0 Oded™ WO §itsj d3dac

Si-O-R + HQO

sOCdd BBLOLB®R, 1ljted¥dCoyd]? il ¢ e kHa
Mots2MmMlse ® 11 s/ . st d3j Misdes Mts MY j yd O dzc
dimimdzj Hse Odzd 2, yYJjdzz Cwbtster 7 Mistsw dzO o
I'Ysf MmMejwnCtedsduimMéddd MyfdtelsoORd [ 151
MejternStedlsdud MSdna MY dwsiSthal H dg ~{ S (g dets Tasdy
ndRdUj MS 2 MsMisOs HOMRES?2 (e jtel dshlsd
Bldzdydd sl &j @D HfhY sodz wipyf gtels™ o & o
SHdBot] &3 dedets d toj OG § dzls tsd3, d tOmlse stcd
fsSHAtSHO B 'd3kE@:M Ytdedsisigo OdzO dzO OL1 tetse j dzv A
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EmlsOdzetse dzj dzts, yYlsts dEB)ELEOH HH 5in(@%).CRAHY
fsi Issdisz fted BBteOBSISS ] 11 s MyidMeflssdz: L s OcC

] BlcOBESISC O sBKGOL Yytso 9" B tc Odedz"” dzd My d
Qo lstsC dz@kE BHis g8 40 d3dz, MdzOB 3 J dzdz’ ~ 30 o
stedisdyuyd MSdy f OO Ister H dzw J] ARl & MMl
R14235 Au d 46,7 Olsd3. [BtOLY' §tctekzy O
e s tyjtej H' , ftsd3j h Odzd o 0Oo st 2o Y@Mt
Isj B3 j cOIsktcOR d HOodzj dzdwrm ftejor hoOshdn
HOo dzj dzgdw Hts OldiismMW j tcdetse 5, sfmis©e h dj mMw
LOIjd3 tsondzOYHOdZd d oemCtr aOdzd ©Oolsts§ dzOo .
Wstedsr , Yo JjIlsO d o] MmMO.

RLY sdzlz yj dzdz" = tcjLizdz sOIsso By dets L OF
dsMf dclsORB ccdHtecW sB dzets s o tesmMdzO M @6 d
FPedzse ftejorhOshdn 100A, d ftedetsHdl ¢
ftoJ Hf Bdztsy d Is? Yls ts CdHtcsW B L ORBE 5,1 tot
fseo jtorn detsisd dBEBOIj ted OdzO, TO_H jedohyjre, s fotats
LOd3d M j dzd J CGdHtotsW tsB dz' d3q Odz€ d dz¢ dzr a3 |
tsjtedwdsoOoydd fitjetejlsr B MY delsOBd.

lodHk L dOydlsj dz detsets dqLBr s€ 0O Mmfdtwho,
o Mlststictsdzk BBtOL soa Odzedw 1 WO Ctoj ddded j o 5
CoOtoyj o' n odztsCsdz COLT 90] Ismw fsCtcr
sftcjHjdzvwesEhdas edHisW B dats s .

] BHIso jtey HJj dzd ftoj HY Sdztsy j dzdats 2 BSH
dMmimdzi Hiso Odgd “HBEB O §O.

gff j Silster Iso j toH 6] de'j dZts[dids tegfficfts @ O dzd  dzO
Avance |11 400 4sdsdz€ @A Mikodets 0@ Cldzj ¢
YofmlstslsO ftodeBtc® MmO dzv dzO 376, 5 H 1
tcjedMmMistcdtetses Odzd tsis daty fipcfelOjolr! Isditsizm o) dz® dzO dzd te «
400 [1vy4.
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[ dzwv feOsbsdud MSsets ftod d3j dzj dad v d mfr
Eiists?2 ydo st ¢ Jf oGt slegmsgdz S sdks0S sk
B dzd fwsojHjdd dJL@BJwjddY sve {§sid] §t
sjuyjdedy 4 d 48 y. V1tsMmdz 9" H Y S-gAn 5B B O:
sjujdedj 4 Yy suve HYOHOjIs t8Is 103A HB |
CdHtcdN B Mo ts2 Mise O. [BteOL jy RNsyf,, st
Btsdz " z¥ MlsOB dzef pB s tzse s L dzOyj dedw 107 A
48 Yy 9"HJjty&d.

RLSBtOY jdedw COf j dz 9 BSHT dZz0 ftso jtnd
11 sf, tBtcOB RY Gdzdz s updz@updzdftedf o j H j dz'  dzC

kel

O')< ~d g . am. B;..;._-..-
{ M zbA B Ot dd SOfjd oBH' O f 5o jten dzts

usR) ufted dzOdzj Mjdzdd SOfdzd esH' (0O), MY Ekilsw

vsdzdy jdedj CtcOjotsets ke dzO M3 ugg dz® dzackvis d
BOLjtedOdzZO M otHES? GBI Whdgw jIspw B tcOIs d d3f
CdMmdztsIs o ftodojH]dadzts?2 or h e J d3d , Y Is
f sdzv ciddH- ctezff dzO o jrdetsisd Co90OtyoO
cdHisdzdL 2 dL sliftfcfcsf ddz' dntcO o aldg dzd © MM 64 ¢fr
9 J oW Is dzts sBJ wWfdzy j sw Is j d3, Yylsts Isted W ks
fd dz dz' d3q L dz CtetsdzsOC yJ §f sstedz” o3d e ts.
L dzy SstesdzsH sdzsteds” dsd d3d s dz! dz" dsd G iz § Od3cC
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g4nJ BBO 2

LS OLOddzsj ' BBMEE®kjtzoOjls fsor h jddj o
Olstsdj Stoj dddedw, MsjHdda dedesets M § sddl st
syjtej H' , ftcdotsHdIls €& tBdzj Gy dede dzlz€ dzj t
cdHesddL 56 (Maj B0 3).

CF; CF,
CF; CF,
CH
CH
’ H,0 ‘
—_—
OH
0
| OH
PN |
Si
’ - ’ N
g4nj B3O 3

s OCFBcOf BisH &ZOGjGjdaglrselfw B MY Jj ydo Oj |
9 cdHtsWtsBdt] MMmistswdzd,, o j dzd yde Ow k
dMasHdGsd BBKOL Y] HB 107A fsmdj SBKLOB!
CJHteWY B des s Msmlsswh 2 9 TOHO &G o |z fiztf
G d HitdsB dz" j3).CH-QH GCH-ctolzd ¢ " . LMIs Odzts 9 dzj dzts
o OtcdOydd CttOjotsets BkZecdzO MdzOyde Odzdw G (
Hdzd Isj dz' desd3 C sdzZlsOCIsj M o dzOets?2 o Mmddzk
Bsdzj SdzOBd otsH'™ . 1 M OL Osldsy dsests fiyldidz] sadtg C
SBtcOB SIS OdzerE Gats oS MtcO©o dzj dzd © fn sB tc Ol
S| AR 4. o d dz' dzts | tcOL dzd yd 4 Emlsts2 ydo ts1
HdzdIsj dz' de gz C sdzZlsOCIskz f oetHt? Y BHISOMS d
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sBtcOBSIsOdzdz" 7 Hitckzce ddsf] MO L dcjr € aedf jlsafdy’j dyk  dz
My delsoid, ¢ -Hf RelsfdErtodz-pdz s glamsjols d3.

l1tcj Hd&ZOG O BBOW sBtcOB SIS O dzzyh 04 Is 1
BOIj tcd OdzO, wWOMhN dqeww oL @)y dtsmisd jets
sB dzOtclzy | 20 aid wicOW®dftts C o d H dzd Is | dz! dzts O3
o BHES2, Yyt Htdydts Ekydlsr el mw fted 1 ¢
l1s/[.

412RMMdzj H 5o Odzd j fesyj MmO f s dzlz .
Bd sdfstedmls' & BOljtedOdss . uddasj
Bl jagj J11sf.

1 d Mddslstew  dzO@ CteO2dzj o' MsCdJd L dzOyJ dac
tcj SstHdzs dzdL € d m L dZ2Oyj dzd?2 f dztslsdetsflisd,
ftojHddz fJesydstsimisd Hted My Olsdd, dZzOR tsH W Is
Myduydodzdmbsodd rRa¢l { o1 B "Gl s ®eyjdrll dpdtd
sBi jJd3dg 1l1s[ M yJjdze¥ f sdzlzyj ddqie zdtzeactss sk
dJtOtendyui MEisets [1 [, BBEZOHO®h jets SHASHO !
Mo s2 Mise O3] dzO Ztctso dzj Mo ts2 Mmise COott
s f dzsdL sdzv yd tsdzdz” d3cp dijo 2 Milseo O dzO ktets

 dzv  fsdd 30dzedw i3 ~mOdzdL BO W stcd3dtetso Odz
mMdMmisj d3r , B dzd fHtesojHjdzr dhfmdzj Hise Oded W
L Iss B" dzt SfdmOdzss o dzdlsj tcOlskztcdzsd3 tsB L t
sBi j d3j BICtetsf stedMis 8 X & idffslejjds~.dzts 1) s € sk
CteO2dzy edHEeBW ddzr &zO, d 11 sf dzO dnm thdzts
sBl Jdg, {LIsts fsLeotsdzwjls BjL GMtsB' n L Olstelzt
o SHidAsd tclstso r d3d L sdzw o3 ftoj Cztcmstotso dzO
Ml ey, OSCdrm €0O0C [fufw d uvf[fw, ddzd Gt
o LBteyddzgtt stedzOdz' HJ G dH [ 154] M §tsmdzj H Iz
l1s/[. [ Mdzts o dats 2 stclzH dzts s & ftetsyd MmO
ddteOterdud MEB2 Mdmisy 3" , M Coltisezt dzef Gl b
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shdzsodzr = MISOHJ2: HgWWEZLdY Ldzj?2 o B
ftesyd M §sddssdHjdhoydd d mMisOotjddY ¢d
ftesyj MMO ¢ j dzdtetseo Odzdw L tsdzj 2, HdgWWEL dw
dzj Qo detsdzj e dzOW . yddsj 1Bt dijissiBrtsHdd s
Cd3f sdz dzlstso o Yofmlsdzsmlsd ddzede dlssteso
Cshtstetsdy o tsL BB dzO f s dzdets s & iL @ p Wit fzdad
HAWWELdwY Ltsdzj?2 o Bi jd3 11 s.

I yoOfmlsdesmisd, §sdzzyd ddi [SIEdzdats cLsO i teosd
dL cdHtsW ddz deséts Ol etseg j dzv dzO tMdese j u [

1) tesf IsC O tsBteOL YO 11 s CtdazztdHd d3d 0O

2.) Jdzdtetso Odzgdj Ltsdzv o BICtoi StcOn .

o jtrnStedisdyd McoOw MmMEhCO M dMf @ (8@
b @1 srRI) ¢) ddzd seCtOoL j y ol 1¢sdS Mo j torn C t
Wdz6 dHO.

s [# sdz2 f sdzEyOdzd s MdzjHlkeh j2 d3j IsH
T a3 hdoOdzd 6,52 &z vf[ & d 10, 06 ddz R
T a3 hdoOdzd 3, 17 Bdz HJdMIs d dzdzd te s 9 O dzdzts -

srgwOdzd HB (3 06 5) Au . [ A dzO> H j dzdz"

Misi h o Odzd ) R ZOY H j dede" i3 OMlse stecsd3 U
T 1 ydazddHtedud MSCdJ § Sdedidfstg O fapdgj @z®ardj ts1

1Y sfisdzEyjdeder | Ltsdzd L Odzde Odzd o € 5z

lls] dBjbtsHBd3 MOMBskfstzOEges Odzdj f tetsd

(26 3) YyOfigej. cri@zd or Hj toy flas@dzdls j i3y € to !

sd ud dedd 24 y, d3'fosOydr] usyes SffEfszse r d3

mMizlk dlsd yd dzedd Gwisd MmMkzlsts$.

go jtonStodlsdyj M e sdntztt §dzd off toed wfdpjton z ¥ h

OQolssCd&zOe (V = 38 k) f§tsdijhodd Misjc dvd
fizsj 3 R} (14 6 16 d&d). o¢olktss kOs Lki
M stesmis: 86 ~100 CGEwOH/ Yy HB 260Au Htod H(

i ZBRE 5] B j cOlker ¢ zOf Odz ©lsCt’ o O :
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OlsdzismW J tedzsets o Isjyddedy Hoeka YOMmMtse. 1
Isj ud ded4J 30 3 de, SA ZOY HOdZd HE Isj B j tcOl
RLAENSC ¢4 M e jtemndzsMmisd §21.f] EZHOMW dzd ¢

so jJterCtedlsdud ME 2 mMehCk o HdBSEMdH]
mMemMistswh j2 dL dOMsMO or MECBEB HO9 dzj ded W
sBl J3dsd3 50 Bz d jekdzwistste® BiOIsdEGE s
ftoetsdzr 9 Odzd yedHIEdWR dBP] Hoeokm yYyoOmtse fHted 20
s B j Ozl o tj OCIstste] o' h Odzd-Clu ftc b (
HOeodzjdzgdd 15 [1 0O 9o Isjyddedyg (2 06 2, 5)
fsfmisjf jdedets Mmdedy Odzd Hts Olsdssmil tptcdetgaiyyf;j to
sCtelzy O h j2 Mt HT d tlsCtr s Odzd . RL dzdh € «
BYeCts?2 hjlkCs2.

[ dCtesmisteczCIskticlk dMrHdses 11 s/ d B
dmMmdzj H s Odzd B ssHsdBE MECOdzedtelze h j 2 1odzj €
d&3d ¢ to ts MKitschiSlWd8 0 1 CarldeissNVisionrd 0 ftod EMC tstew s h j
sls 1 HB 5 €.

RL tdMmMikzdzC O 47 (0) odHdts, yYlts dMmnaBHC
Hdzddzs?2 tsIs 50 HBB 500 BECdBE d HJOMR] stesdy sk

Mesfted Csmdetso j ded v, ubt B iyhgoustoddydish ¢ f §
sBteOL YyoO. [ ddgj 2dz" 2 t©OLBjte §tstc o 0Otc! dqtelzj
o d H dzts Yylsts ot oMmjd3 eI J d3 11 s]| 3 M ©
M dzsh dzr &3d B dzZits € O A3( Yysts cesoattedls s {fisdz
tOo dzts d3j todzts 2 WY wsf [tk o tsBi jod5 11 s .

N/
. N

1.0kV 8.5mm x1.00k SE(U)

Q) B )
t Mzl A B Y SlssctOW Y dMRBHdAGSES SBKOL YO 11 s/
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l sz yj dedzr 2 tsBteOL jJy [1 ] ~OtOCIsjtedL Iz
ftso jton desfilsd, YtestcWliH Cifds WBjOs0O deld d ) tff tiodsryhdzisd
fted MY OIlsdd, ¢t McOoadej ded® M dMr BHA dF Of
Moty Jtddj dzj dzdy o SOy mbsej desidlsj dzv !
BdzOGtSH Otcw CteO2 dz) dzdL S dd3 L dzOyd dzgdwvw d3 IsC
O sdzdzd s dzv B ZED©OdE,YJI8OF FGOHBOBEY dg? O |4 f
tcOHdtsf tetsL tOYdz' n 1 dzj a3 dzlsts o CodzmlstelzC yd
L dzOyJ ded 2 CL W Wdydj dzls O ,-0O8 jtelftsdztg o' s o St etz lir) s
By dls dO2Isd feddsjdzjdzdy o COYJ Mlso gzosty,
HOdzdzr 2 BOIsjtedOdz wWodzw jlsipw CtO®2dzj GdHtets
ftcsosHdIls! Jet dBsHdWJSCOyYydes, o Itsdz ydmd
ftod 3 dzaj ded j &5 A1 .
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42 vddzlsj L GdJHEBW BB dz2" Ol G j dzj 2 ) &
o M S dHictsW tsB dzts dstis ¢ i3z dzOlls g et tOGAD d d
Mo s2 Mise

421w ddzlsj L GdJHIBW B dz2' n Ol G j dzj 2 )
CdHtcsW sB dzgsagts [ 1 [

s O¢C Z{ tsd3d dzO dzts iy ! ) teOL Hj dzj 1.3. 3
dzj MEBsdz! €85 MysmMse B9 fsor h | SO tatw{cHjtadsjW s, |
CsBtdmMf sdz L soOdzedy o COydfmlsed o Cktcf
SiiC, sO¢dr GCOC [uf wu. vj a3 dej d3j dzj J , ¢
Wstcdzsdtctseo OdzgdWY Hokzrbkztotsodzj oats?2 djtOtendyj M
COyjMmbe | dMatHdsets ¢ i fdef dels Qzj s & H
Csd3f sdzj dzlstso sBj M jydoe O h dn i s dzdzts yij dazc
tcOQo dgsdzj todzets?2 HdWWELdd LBdzv o tBI jd&B 1158
Mfdydodzdmsodd rRAa¢l 61 [155].

1 sdzzyjdzedy [1 )] ftosotsHddzd 5 MdzjHiEze hj
1) e dsC @ WBHtePL § sdzdzsdHdz d3 tcOMise Stecsd3
2.1l Jdzdtcso Odzd ] Ltsdzv 9 RBICtB]f O .

o jtrnStedisdyd M Ow MmMEhCO M dMftsd Lso O
b @l 1 srRI) ) ddzd seCtOoL j y ol 1¢sdC Mo j torn C t
wdze dHO.

fuvfatd §skizyodd? fdy dnwejdHdz:n

1T 5,36 oz [uvfde HBBBOosdvdkzd ¢ 8,57 ddiz d
fteddzd o Odzd twOMlseotste 0, 134 d&dz HF (40%
sdudddd 1 .

1 1 sMmdzy 1 Isfipd tsH €8 Gnedgipdadds SOQ@ReRts dzd W € jOdzd3 43
3,21 &dff ptHBIDOIs] tigedzdy 1 &

T 1 ydazddHtedyd M dj § Sddysty e fapds) &Oard] 1
1Y sl sdzeyj dzdzr | L sdzd LOdzde Odzd o € ts5dz
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Iy sf B ssH BB MHoaedfeitorQddddi. §tetsdMma s
(30640) gz ©Q dzd o Y ks g to>CoEEREAS | d3fal to
Isd ud dedd 24 y, i3 forsOpdrj dudtsltse sftetslztso © d3
izl disj yj dedj fwisd Mz,

do jenStedlsdyujMSks ME" Sk o RI & o SH

OQolssCdzOe (V = 38 &) fd&kjh odd nikj kdayd
flesj &5 R & (14 6 16 &dz). ¢oltssdkzOs Lkf
M stesmis: 86 ~100 CGEwOH/ Yy HB 260Au Hted H

L OHOdzdzets?2 Isj d3f j tOlslzter CdzOf Odz tslsCtcr 9 Odz
OBsMW jtcdese s o IsjQls fedfl ceBETd 2yO@EBIs s5< dpC
Isd uddedy 30 3 dg, s dZOYHOdZd HB Isj &3 j Ol
RLAEJN S ¢4 M e jtendetsMmisd [V [ EHOdvdd c

go jteanSCtodlsdyj MS ke MEhCE o HdSCMdH]
mMemlstswh j2 dL d@pshjQzde'r eSS tsSuper criti
Bl J@IsSAB 50 Bz d twjeckzdwiststcO GBKOIsdsc s
fesd” o Odzd »gHUsddgj@dj 2 y fed 20AC (
Isj BB j cOlskztclz © tjOCIte] Yo h Odzd-Ctstcd (
HOoadzjdedd 15,0 [10O0 o Ibjyjddj (2 6 2,5)
fsmisj f jdedes Mmdady Odzd HBs OlsdEsMW j todats@ 5
sCtolzy O h j2 Mt HT d tlkCtr s ©Odzd . RLdzdh € ¢
BYeECs2 hjlkCs2.

[ S tetsMis tadifrlsdrad@s e s tsBtcOL yO© 11 s tOMmM
z0 todmkzdzC j 48 ftej HMIsOo zg Wz@ H drEEitddRCHE 7 tc

(o) @l ¥-sYu) . s O¢C 9 dH dzts, f ster 11 s/| L (
YomlsdyoRdo! fietsfcg dzv  HJ O] stesdz tsIs 0, 5 HTS
s tc J jntaiglzlz © mh dlskzs MstczC skztclz. R L dzd Is j to ¢

stoj » d3j edzOv MlstlzSskzeO® o fMotsk sSYjtej H!
(1062 0)  dzds.
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s0C kY tdddodsm: o t©OLHjdj 1.3.3
CdHEBW Jdz/-@ BsSj R 2 &jlsddzisted Odz¢ ¢ Md fid dz
o' MsCsedHtcsWisBdzr » HBOLjtedOdzses (kZetsdz Mmd
5B tcOL 59 Odzd-CHs-Clizttivf @izt ) IS o) (RInG BO  4) .
fejrHfsds)ydls!, vyt (s Matyi?2 Majdid T
fso jtordetsmisd CoOtcyl osets o dzts§ dzO.

——OH OMe —0

-3MeOH
—OH + MeO—Si—CH; ——» |—0—Si—CH,

—OH OMe —0

dnj 3@ 4] BOISdUd MEB) dLBBEOYJjddd fsyjmMmo
CcdHEtddL 5o Odzdzs e &5 d3j Is d dzls telrf dgiQ s O fitseh fj decR @izte®) 5§ & b

J]JHtesW B dZr 2 fMdzs?2 Mmaw L Odz ) PtSa j tid dets fi
dzj wWOLWEZ"N OjlsMw Htcd BtOBBISS ] otHB2 d dz
e j &3 ( C0HBjfgEOY LSORS i 920 fisdMr sHdIls § 5C®T Is
fd zOdz0i3d, MtsHjtey O ddi3d W Iz dzC y JSeCiAd-Sda j d
Si-CH,CH,CH»NH-CH,CH»NH,. | j tetsW Isdzs, o dzOh j o8 iy dzk
(fMrj O 5) : fn sisdeD L diPgs@Gdedsjdz’ ¢ j dzw [ o[t
EOdsteOL Bj tedz" = UOMIsdy Iff sy QY thyzdam el g dsis tst
MowL " 90dedj yYyoOfmlsdy c¢jdzv )  so-PBT datisfgly L w

CH; CH;
CH; % CH;
OH HO 0 > % o
CH; CH;

CH; CH,
tn ] dRLESBICOYyJdedj Htsyd MMO RBsSHIWJECOYydd o sdzt

LG OL Odzgdz" | ftesyd Mimr H ts dzy dg' ftcdHOIls!
o sdzts ¢ dzO 3 d ) ) dij ghtflzy) takgffrplasts cdglz desOls j e OdzO € O
Md zOdztsdz! dz" = Gtz dzO-O@&{Ciis zb®@dz J d Oz i
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h jticsatso Olstsmisd e dzOHSEC B2 o jtemndetsMmisd o tsdz
yomilsdyr Ol tetsG j dzw dL 5B tcOY J dzdZV ¢ Isdz@ d tr Aty
Mo s2 Mise O, O dmr ftwdMmizlsmlsead] djdwjls tsBh
MC OL Ols Mw dzO MdA&ZOyYydoe O diismisd BBOL Yo 9o 5t

RL®Bjtejdedw CtcOjotsets kZecdzO Md3Oyde Odzad W
BOIsjtcdOdz dzOR sHdIlsMw o o MisC ts5d (ladds B3 & BAEES
suy ©Oodz &3 146A. 1td gtsdjhjddd cdHis)
HdzdIsj dz! detse s otej a3 dzad (BBSdzjj BHABSERS CBHC
EEEHO $OC BBOLjY JMA tHMGEHoSs db')Ssf n Ishisjdgj i

|

{ M ZEASI8B ¢ aBaOL yso cdHesY sBdsets [1f o

4221 OLtOBBISSCO o' MsS e dHicEY B dzsG 5 Bk
dMmMmdzj HsSo Odedj Jjets Moat2Mfise
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MY efide d dzts o 152 tej FOLIOydM) , ( Tf sHIse j toH d dzg
BOdzsY sH O d)y dats 2 ( Mo W L Odzdzts 2 f e jten dztsf

[Tt dsemOydd.

[ M eSS cGBcLORd 11 sf yjtiL Ho O yOMO ftjs"
dLodzi yjddv dL etH" (B) d uUdttiL 24 yoOmo f{

[ sdzsmdIsj dz' dzts Mo sB SH dzts | mMtsmistsw dzd J§ (
ftcdotsHdls € JJ B Mbewm@hlsd M Guzlgedzstcctso
fJjtejtOmMftejH)dzj dzgdWY o dzkzlsted (tdmlsses 5B
9 SHT ftesdmMatsHdIs YJtejL 100 yoOmse, Yls ts
sBtOL YO o dMmatsHds] Mishlstswidgfdgdsj M jtdadsjts teojsc
sBtOL YO Jiof tcdtwHsH dIs ¢ dHJ dzls d ydzts f3kz n Ote(
fteslsj O jets LO 5 iddelzls. l sHO (tetsdzd & (
fjtcodydetsdy ff sc dztsh j dzd (. Il sdzi j Istsc s, HOd
oH] © Ibjyjddj 14 OEkbts@stpFH BiEw®( B2 C &
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dL tedmMkzdzC ©O 57 (S OL Odzs MmJ yd dzd 4 Is s d3ts
slsdesmMdlsj dz' dets 6 tsd3j stedd tBteOL yod. sOxkzhj
OB zdzr ) BtOLyYsdd (Istsdtsc tc OB’ o, B) ¢
fpHjdzZr ©GOHdBYOMlsdes?2 C Ol Cd bBRSCtLO

t MedzsEsGECOR tBKBGOL YO J1sf vydtdr 5 Bkl
fsctokzyjdzedw © eotsHEkz, O OCYJ BKOL YO, §fHOJ

1 sdzlz yj dzdzr 2 MejdHzide' jld@ldhise zjls t dzOdzd yd
1LWWJiClo cedetesME sy dyd ME 2 fOdzv Isd e,
ftojHf sylsdlsj dz' dese s ¢ sdzy] dzls to d tc ts® Paaf dts d3ifz:
ftesyd MMy dLeBlssoadzj dzdvw BBKOL YO B" dZO MW
Jusdzcitsd si(MdHdsets @O jted OdzO, B ZOH-OF
~rdBIdUd Médna Mots2Mmise ( MBOUJo O BsMis! s
Gl stedw Hotesotsets ftosMmMistcOdzmise O, Hd Od3
M2 d Htc. ) . 1 dzOGlSs HEOWBHY "' | dsdzlziiizts ! ISHBSEOtEADLY

Cdzommdyd M¢ d -~ L OC sdetsd3j tedetsmis j 2, sfdmr
C Of d dzedpvistiocdftinlsr = Isj &z0- §fH HJj2Mlsedj d3 Mtss
[ 167] . v0Cdd3 BBEOL B3, LsdzO M MmMtsteB Jcso

feffgmlso ks ls dzgj sBABH®R j HAEY 1 scét f OtsC
fso jtorndesisdesets dzgOlswy jdzdw d CteOjoatsets ke

vMe stej dadzts L Of sdzdzj dzd j o SH 52 tslsd3j Y
1LCMmf jteddzj dzelsy Bl widgw j Isfiyw s o3, yss ¢
(Slstste’” B tsfzh j Mlse dzv dzfqw j teo  ydz' 2 s tc O dzf
stsdzS d2 fdzts? MtsteB dtetso Odade’ 7 Bisdzj S zdz oLtH ¢
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BO dzts 2 Is ts dzh d dz" . l dz  dzj dimyd L Od s fted ¢
s B3 jeOlkztej d ftod ¢ shd Higy Bftis §isads PE Is)
stcOdemf stelslz oatsHTr d L Of tsdzdzej deds ftoj ) dzaj ¢ ts

l sfdzy HBfsdddls] d dscts ftsctt] 90 B 6C
sj &3 jeOlskztcj] 150Au, IEBSctOBRBBO f 59 lststc dat
BB dgv j Ismw (o ntz fas ClS 2fdigciazlz ¥ | dzd W dzOB dz¥ H O
sBtOL YO, O dzj slsHj dz' dz" n L ts dz. [ 5y dzts
tcOLtkzh Ojls d&jehkzemw E BKLGOLYO cff OBV Is
MfJydoOdz: dzf d3 ftecsctcj otsdy sy des tojckzdzdteso
n Ole®@S Ijsteeydd o tSHT .
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53 [ftoj Hjdzj ded j 3 Is tsijt dis de@keig da B dztEs ts dsits & te C
cdHEesY sBdL Jieso Odzdz' R Wiststef OwOW d dzOdsd |

RfffMdzj Hse Odzdj fJtsyjmise oL OddisHj 2 Ml
BsHdWY dydtetse Odzalz’,n a1 Wweddts L dzOydls F@Rcdis js
f sc¢dztsh j dad W fts MtcOo dgj dzd © h Ctdstetsdz dz
ftcjB" ©Oded J ® ©OoBH] ®BKOLYO o MsCtsedHTts
Wstcd3totse Odzd ¥ o dzkzlstej dzdzd R B dZOfMlsj2 f o
oBH'T . uUd ¢ YjtejL BOA, YyPhPH igEOO olsiy sz 18
By dzets B &zOtekzy dls! fdzj H' dzgj L &zOydlsj dz' dzts @t
B dzOMisj 2 tOL i@j tesdz d3j dzj § 1 BB (M ud ded
slsdatsdlsjdzt dets G jtsdigjlstedd tBKOLYO) . "
o j ddoydsmw d dzj &OBd&s HOjIsfw W steRdtetse Od
M BBOtedzr 2 GBI jd&§ fcdsh jdds?2 otH' MC
LCOL Odedz’ | zs$ Odw dizt d BisdEzOMfstftsls SO s §
Bjde M j2 GdHesY B dats ) le siczts(C de@df to fiagj 14 ,ts € deH tsc
dzd h - Yyofmsduydts CcdHEsYsBd & Ocj distsd) ,
sjndtsdseduyj MSdikd ¥ OCIsteOdkd.

i MBS GBCOBE ©SBEOL Yo |4 st BB @Y ©d dtt @
Yyjtejr 5 dddzls (1), (24 d @G2AR, Wl2I6)yfGh)dz I
sBteOL j Yy ~ 2 (dedyded? tewH) yYdtedL 5 Bddkzls (1),
fscgtelzy j dzedw o otHE.
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[]BteOL jy o' MsCtsedHiW BB MRt 11 s/ -2
Emlsts2 ydotsmils: o -4 iMmigdej ff § tedzk OF 81O thls fipldse
CO¢ Bl j dgde |, sO¢ d fsE Py dlzd v 56 wzepfils df
HOdz dzj 2P jjJ HtejBr 90dzed] BBGOL YO © 9BBH]
Hdzw fstedfmis' 7 MtejH WtesdzsO ftotsf dilsr 9 Odzd W
sBtcOL YyO. It o3 tog OCCEd@zdzd tctso Oded W o 5+
ftosHodY Jddw WtttsdzlsO (&b Odd? Mifij g &3
MY tsdzls ©dadets § ftosded ¢ dztso § dzd § O BHT o dzlz Is tg
dzOB dz¢ HOo h j 2w o dzj 5B OO &iA] lIs (P dizdztdaty 635 B @2 Yz
COf d dzdzw tc dz" 2 sStcOdzmi stels o tSHT ftocdotsHWIS
~dBduyuiMedrs fOtOR] stctso oatsHT o tedmlsts?
Emzso d2 (SO Jdzdzwicdtsects HOo dzj ded v, dzts € Odz
Misjdd] L Of sdzdz] dzdwv C Of Jdzdzw tets® o9 BHB2 d He
Wstcdzgdtetso Odzd j d3 f tesfistceOdzMmise j dzdets? MilstclzC Is
LWWiCls dd3jdils bk x4 ftedtesuHlkz, ylbt d ]t
OHfMmMteBYydd §OtcO ¢ stedfglcsdgy figtsHsO dzds [ s6iL
Btsdzj j HtwjHYtylsdlsjdz d2@ &isd s tcj H j dzj dzdz j
dzj 1 WW jCIsdodets tsBtOBBISOdE cdHesW B dzf d3q
¢cfMdzOB"r &3 Lo jdesdzé, yjtojL Sttty d ftosdH

s O0Cdd3 tedg@EHAdEd [t U ftsSHIsO j oY HJ dzO ¢
zOdzj My dzdv IsdzC dr A8 L  0CAI @ M dffim  dsds
otsHT © B jJd&3 fstedmilsr = MdMmisj d3 §ted 1 tod dzt
Hdzd Is J dz' dats ¢ 5  lsotstdzjj dR s dizdfizjdsisdgts | Is zO2 Isd f tod c
1 CMf z20lsOydd dBOIsjtedOdzse o EfMzsodwrn Ofe
1 5C 0L OdzO dzj sBn SH J d3tslis Mtse dzt H j dgd W Is |
fsCter Isd 2, 9 J H! HOYJd fted dzjL dzOydlIlsy dz' dz
9 tSHT mMfsmtse jdz  tetsded & dzB 5! o ©Bizj wdetd df S
ftcde jMmMisd ¢ Jjet tOLtelzh jdadb .
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54 RMMdzj Hso Odzdj GlesyjMMO L OBSEOY do Oded"
11sf RBjbstHthehEOtdPits? SsBscteO dd

ltetso jHjdr diMmMdzj Hso Odzedw L OBt Oy d o Odzd
[BteOL J Yy ftsdi3jh Odzd o Milsj € dzvw dzgdzlz® OBy &z dzlz |
d d HdzO ydtediL stsdzC d2 fMdzs?2 Y dHES?2 9 tSH!
Bsmisd ¢ O) , O ctcOdzd tsB @] O tsHs' difls | IslgstE dzts
O9tSLHERO. v0Cddz tBOL B3, IsJ § dztstf J to] H OY
CteOdzd, yYybts Lot dts JqdBdlsdtetse Ols! toj ) d
LOd3J oL OdzdW / IsOW dzgdWw oHEBdZ 9 Jjtlsds Odz! dzs?2 ¢

S tstetsMmis! SOV dzdw oz OOz tsp Ol YAu dzjfB
Hody j ddvw Wicisdzls O -dsdsjstOt] o draeg izt HNOZJls fizw  f s
Mo jtrnlz tBKLOL YyoO. l j ton dgv W yomis: " G dzW H
o mdzj HMilse dJ fstehdzgjotsets 1 WWJjClsO: ftod L
o' Isj @dzfeddm" Jtew s N d i3 dz' HisdZ o0 fjten, d
MsHjteyOdzd] © 9o jtemdzgj 2 YOMmlsd G OL Odzisy!
fsdzdese 5 tslslsOdo OdzedWw ddelsj deifd o detsMmis! o' 6O¢

{ (M ZEE &GO CORE sy MnNO ©OL gskDy o Oded ™
ftcd Isj & jwOkticj +10Awu.
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uCsesMmis: bOWddw ©BKEOLYO Hted +40Awu
Br Mstets d HBMdeOjls Btsdz hj2 orf Mslsr, o,
sB dzOMiIs: 8 (tedmkzdesS 60) .

 dMdtEs@GOctcOBR syl MO GEEL@sHPY dd © fed v
ftod Isj & jwcOlskic] +40Au.

JteoOWdsd Hod>y J ddWw Wtesdzs© [sOw dzd v (t
Isj &3 j eOlskzter Fteshts Mse dzOMEkzes smw ) OdzO
Cddzj IsdSk Hodyjdedw WittsdzlsO IsOwWdzdw o fdzlzn

©+10
A+ 15
0 +20C
¢ +25C
A +30C
® +35C
X +40C

0 20 40 60 80
t (min)

{ Az dzbt®UdS BIAd&ZBOY dzdv L OBty j dedzs? Mistes d to
fod ©OLdr & Isj i j©cOlkzicOn o § Oy te

) jj2HY &8 € OdOddLE bodscwOdd §od L
5j B j 6O OR OB & HOjlsMY Hodxjdedj Wt
RO wOo dzj dzd , OkBlbOdy@Ez"Y el « ksd &
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ZjHtsor R SCdddz jo o ojtRdzg?2 YOMmlsd BEOL
(edfbkdsS 62), Coktserj BkHbkls Mfshssmlsst

t M dZES s GBRCECOBR L OBSEOy do Odzed W s B@iipsd  fiph o f
fted Isj dst-lj Gefods.lz tg j

Viod bjBf-deABzGlcsyj M) LORstOy do Oded W
o jRdww yOMmls! dzgj kMfjo0Ojls LOdj L dkls! ,
HsMlsOlsyds o' MsCs (tdmkzdsS 63) .

t dMzdzBE s GBG tc Od3d3r L Osipsde@®iylsf Omnlzdivis ¢ dztsh | dzdzts?2 9
ftod Isj d3t-4 Qclods.lzte j

JteOWdSd Hodyjdedw Wiotsdzs©O L Od3j toL Odzed W
OdZOdscdyudy LOsdmddissmiswd Hdzw kO h d8 Bt
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L (mm)

o N A OO ©
I

0 10 20 30 40
t (min)

{ M dzELE®WdSd HddzORISd L OBSLOY do Oafjr Iisdels difs
©COL dzdydze' 7 Isj B j cOk©wOR o CO®Kj 6]

1 Qo dMdismls: MCstsmisd ksOwddw / ILlOds 6B
sj &Y jeObkter fsyj MmO fwjHmisOs dzj dz0 &0 o

1-A
L5

1.2 A

k (mm/min)
>
¢

024 *

CO 16 26 36 46 50
L
{ ML ®BdSd LOsdMmMddshisd MCsweshisd lsOWddw/ L

sl J B3) Wlld sldj B3 jteObkter ftsyjmno.

-50 -40 -30 -20 -10

lteso jHjdedz | [ftuv dimmdzj Hse Odzdj L OISt O
11sf HBSCOLOMGs dtsBotsHdBsms! BsH W dC
CdHtesW sBdz' » Moat2Mmlse d, MmMdzjHEse Olsj dz' dzts,
fted §Jt)nnBHiOBIZUZ L SHESlg@RfgacOdedw dz' HO MY
BOIjtedOdz, IOC d SCtdemlstezC yde o yYj dztsds.
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55 RMMdzj Hso Odzed ] BOMMs jtoj dzgsO o tSHT 98 SE

dzv Btdzjj HJjlOd desets dMmMmdzj Hise Oded W
dLeEBIssadzj dzr tBWOL Yyr ¢ dedetsW(]ldf ,dzststfsd i © dzd
RL&GZOYyOdz dzts 9 COYHBA olststotsdy B tcOwlayg j td fiyls
Cskster § SOCYJ L Of sdzdgw dzd p! Ot tetsG j dzw d3d

0) B) o) G)
t IMEzdasCe tB@®BL yr [1[: cdHtesW dd dr@, o)( ud [cud)HEH t
by (fuvfu)@lsf (o, ¢).

UdBsctcOW dyj mMSdy dLtsBtcOY j dzd W sB tc O
(o4 (vffu)@1sf), sctoky jdsdetsets ® ofBSHIEZ
hstee Jtoso Odzd j o BHT | Bis dzj € b dzr ClsBiots?

fsHody detsis: @) 6 0O fetdmizfdds Oo dzj dz@ IstsdBsc tc Od
O i3 &z dzr fl o tHB2I. 9 dlH] tdfodgdi@n zte Wi Htlzd t5 deld @ dz'tedz H
[ sydzs o9 dHJjIst | Yylsts tOL d3j tef sB dzOMIsd M
COBOtedlsORBd MOBsSEeB ttBtLOL YyO, Ylstg distdstytcd L
ots efmMjd3 sBI jd3j. uwSCtttsMmils: fHtesHody jddw W
E Cobstesets MisteB tetso Odzdz@® B tg HIFD fiytfyf tizdpdztey fi) 18-
¢co¢ d3ts dzts dzd Is dzts dzlz sBtOL ykz f sdzOH tsB ( dzts fiy ¢
ftioj Hf sdzsy dIs! dls ytrsdz@uc j s @Oz 3dL Oydvw f st
ftesyj M MswBydd etsH™ o B jd&Z3  stced Mists?
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t Mz dcEsGECLLORR BWLOL Yytsoa cScdHtetsW ddzdz = [ 1 [ (¢
(1), 18 dddezls (2), 3186 Q@iaptse ((39), o5 ddzd difiztisc

JBteOLyYyr [1f] OSIsdodzs MtsweBdlzjls otHLE
Bisdz h j2 MmMtteBydbdedets? jJ BEsMis: ¥ cdHsW ddz
dmrBBHdz &3 cdHtesW dJdz' dz" 03 11 sf, dmatsHWw dL
d jdgz' " jes t©OLdBjtcO COfdddeyictss, o, fn dzJ
COf ddzdzw tcdetse s HOo dzj dzdw Y dHSC sMisd.

stsdBtsctcOWdyui MSdy dqLtsBteOy jdedw (tod Mz dats
(o1 (fuvfuw)@1s[), f sctelzy § dzdz" ~ ) o tsH Iz
Mtse j toh j dzdes 1 to s OO istgdas yas R j HRj dzd v f tets Y
sBi j d3.

{ M dZES s GBC O BB’ GBLOL Yyse cdHsW sBd 7 [}
WjtjL 5 &ddzzls (1), 5 fkksS (2), 12 fkkst





















