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'J >?$-&ftt&WM'&#mft$:1§ZZ£tfti?£ L^z£iziax. ^'M©=i 

X K <DfL» t>3{%UT£t£Z£ tm£ U l\ 

[0087] 0^©il£rte, S^Ii 

T?ffl^fcJ5JfcStpxm^T£fxo Tt^ J&©IZ&mLTfi? 

LT^T9 o 

$?t L < tiS^l^tc3l $^Ti&t4cm\ <fc 

yjfS L< 

fEl£!xjS<Z)7c#<7)jxjSSff& + #&$#A%frft£>t>©tf$?£ Ll^o 

Uti, 

[0088] (ill©^ttlfi) 
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, t: K• v 'J JMbJxJ&tc J; lJ„ 7$ 

yi, u JUS, Ugltf ft £>'>&< 1 ffi 

[0089] fc K • -> 'J JHbJSf&tis S S (;#$!)& U (D 

s mm^pxn^tis Kn^><fb^£M$# 
£~RC&jfc3-t*\ ;#$? 

fi£- tc & tc H tc mttm&fe. U T t# ft £ 
lN i)o 

[0090] <tKP^>T>'fb^> 

tulEiiI®^'l4x^(Dt KPS/'JJMb&f&tcfctt^ ttgS£#T£>5£li 

^1£S££A1"S fc KP^^y-fb^^ LTti, 7^;S, 7^3*2/2/'J 

;uS, 7KI£Sfr£>}gt£ft£'>&< £=fc 1 Wco'UWM^Mtz> t KP->^v<fb 

£•$&]•?&ft t& ^icpi^fts =&©•?&&<, £?^u<tis —J^^HS i R3_n 

xn% (Rti^i^i~2o(Dm&mszmb, ^UP^> 
S, 7JUP Jryy'J/H, 7j<lts^e>4^^d:''j3l^n^^^< 1 a© 

v^Xb'&tlS^^Ls n ti 1 ~ 3 
Xfoho ) T*^3ft£ t KP^V-fb^"^^ 

[0091] ±lB-^tC^lNT, ni)<1T^^ R 1 ~ 3 0j^b7Kll 

L^o CtitCcfcUs t KPS> 

%tcs xil^^fex^tcaiNTSiN-g.t KP^Xb^ti, 
o^jsj^tcj:y7$yg, yju=i^>tt, 7.Kl£S££j&1~£:k0"£:& <£i\ 

[0092] fufs^up^vi'iuua^t^t KP^vlb^-^ LTt^ 4$icPl£ 
Sftafcami&i,^ ^*fttctiN 

J^;x^y^>7X y^fi^y 7°P/1N°^>V^>\ -y^fJ^y^h 

Jl/i/y S + s>y7>, ^-^JUS/X h>N 

70P^^r:>:>^X XfJkyXh^pt/i/7X h'J^+->S/7X S 'J X 

^y->7X fr^lCH-S i g&tmUP^Vv'JJUS^"^^^ 
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J btl&o 

[0093] KP^><fb£^tCti, 

L KP^><fb£-^ umt 1 it7$ya^:tt§ t: KP^><fb£-^ 

^ll^bT7^ t: Kp^><fb£1W#3;ti£o 

2M^77$yS^W-r^)ti KP^^y-fb^^: LTti, JUTtCPB^Stia 

mfo#}iz&. i>^fji/7$y^7fjk>7X yx^ju;7 

$y^fik>7k y^x^ju^y^tf£>ti£0 

ISfl-fb 1 it7$ya^T§t: KP^^y-fb^^ LTti, JU~Ftcpg£ 

Stl-SfcO'eti&l^ ftfr^tCti, N — p< 3~)\/— N — K 'J P< ^)\/iy 'J JUT 

$7^7 ys N -x^JU- N - h 'J * ̂ )W> 'J JUT < J ^xfjk> 

=i yjf^tf £>ti£0 

&mfcT$s&%HTZ£ Fni/^y{ka$}t LTti, JUTtcpg^stia 

fl^tcti, N,N-^h l)*3-)\,*>l))\,7$;V*3-)\s 

*/=?y, N, N-t'7, \-lJ )\s7$ J 

[0094] Pnis^yik^tL-tte, ^rFtcpg^stiafco-cti 

t£\,\t)<s ^ftftjtctdu i>7fibb KP+^>^>7X ^'xfji/b KP^^>^>7 

X V -?3-)l t: KP+^>S>7> ± tf ti £ o S /c, iP7K^^? ̂  & y 7KIIS 

KP^^y-fb^^ LT, UtTOcti, y 

Jl/'Ey ^ K + S>X>7>N V^^)UZ.X ̂JUiy h ̂ r 

K 'J K ^r">">';7 >N h 'J x K ^r">">';7 >&£fCD77,'UP ^r">">';7 

VIbntl, v U v =j >s VX^JU^U yyJby7>ft^'©x 

/i^>g£wt^>^>ibi^w^tf <^>ti£o 

[0095] t: K P :> 'J JMbJxJ^Uis (%ffl%:L<DW 

PI) M&ti&tpVfTftbtis ^mSZ^TZt: KP*>J7><b£-$l£ftM®#£~F 

tcJSJ^t^ ;#>Mi=r 

tc 33 tt £ tc H tc L T ?# e> ti £ ^ © S S ffl IN £ 

o 

[0096] t: KPs>7>^b^©Mtis gft]tcj5;i;TftS"e£>£tfN Sf £ L 
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<ti, 1~10fmso 

c ommn ? z t tc y, @ w £ r £yi > 
^©M^tcfc^T, 7-r fro 

&frM]il£tf*§e>ti£o iy^Kit im^utcttu sj^-r-st: 

KP^v-fb^©*^ 2~5Wfc^0 Mtc7-r 
ipitt t(Ds<^yx ®ti b o 

[0097] L vnisvMtKjfcvfimt LT&S 
tl£>0 

$?£L<tis ^-&a&M&tf$?>gtcm^tu JUTOGytcPB^Stiat, 
(Zmi&l^ $J;iti\ i^bfi#I£;#>S (1~&t>t>SpeierM£S) s Pt2(y 

tf—JU-r K^P<51>'U'>?'>'P;^"lt>)3/#/S (f&fo^Karstedt&MS) % S^P 

p (^4-^/7 p _ 1 f 5 _^i>) P t (II)H7^&-g>0 

j^tc^fi^M^©*^ SfS L< tit: Kp^><fbi=r^/cy o. o 

1 ~1 Ommo l/mo I, <£ y £? i£ L < ti 0. 1 ~1 mmo l/mo I t 

S)So 

?<D&1)\ t. Fni/'JMkfl&mt LTti, Ti, ZrN Hf, Ni% Co 

% Ru, R h ®9 -^iN-fti^^#^^ * p-tz>'fb^"efey N f#tc^ y -tz 

bh'PS' 'J jub&jfcti* &? s L < ti 2 o ~ 1 50 °c®^jti5S|-etTi\ <£ 

y $?£ L < ti 5 0 ~ 1 2 0 °CTMT9 o d cDt5HTiiigJt&J5J^P^±it0 

^;Mb#©iyj5j&;tf'>&< s mmfoxfoz>0 

^Mrn(Dm^kom^^mt\ JSJfctC^T ti KP v 'J 
JHbJ5Jfc£fr9*§£-tis =!a§£±fI©^'l4J5J^ 

s I^ig tc a tt S fi^Jt £III CL£tf-C$S0 ti 

s JxfSB^ti 1 0 ft- 5 llid<jfS U < s J: y $? £ U < ti 3 0 ft- 2 Bill© 

i6HT?&£>0 

[0098] 
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U '>&< '>&< ti, 1 1101217$ ylfiWM 
< ti, 1 i®<£>JUS£^U 3~6#il£<Z)l§3il'e&£>^t&S£ 
Mt&o 

[0099] <^'IW> 
M2(Dm&j5mz±vm^nzm$Ln/&v±y?fkm'£W 

lis *^&^©&^£<fcy«ftfcfc<mc1-.5mj5fr£> 
(GPC) 

MtC<fcoT;£a&£ft£^1f$ (JUTs i£tC •?*§£•#£> £<> ) 

s tfft L < ti 6 OIi%J^± 

s L< ti8 Offi%£Lt, L< ti9 0KM%JU±#^"r^ 

m^'&v^y&mswtkmikt&ztmizL^0 

zzx\ Mmo^ttiijHz-^ 

[0100] ±|Sit 

(i) Rzft KP*> IJL Kp^><ft£-

U is'J ;U;1 

jH^7 • V K 9'=? 7 4 — (GPC) J: 

3 6 0 ff M%J^±S <£ y &f 3; L < ti 8 0 If M%J^±S M tc ti 9 0 ff 

M%JU±"eS>i)C:i:A<SfS IA\> 

[0101] •gffi£f&ft*GtZA'£W(DfeMjjfet LTtis 

^ P v h 7 -r - tc ^ T >ii^f & d £ #-e $ £ 

o 

I0^P? VV=?-? f— LTtis 

u t>m<ow&fan*%i$Mt L/CGPC^)7AM U 
£ hblx tc JB T t~ £ P If £ ft £ o 

JM* W tc tis f£xEf & ^ WO tc £ IN T ̂ f tc J: y >!£f £ d «h "C $ 
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§ o 

[0102] 

±iu/cii (Dmt-nmz&vmbti&m*. 
^- (GPC) mfe 

(Mn) t>\ 

2 0, 000-2, 000, 000, J: U $?£ L < ti 1 0 0, 000-1, 

0 0 0, 0 0 0, 3 blZft-% L < ti 2 0 0, 000-600, OOOtfeU 

, fSL<iJ3 0 0, 0 0 0-5 0 0, ooo-efeSo 

^±IE"FMJU±fr^f S L < s S /cjpi140il£fr b 

±§E±PMtJ^Tfr&f3; Ll\ 

ttCs (Mn) (Mw) (Dtt (Mw 

/M n ) tiN $?£ L < ti 1 . 0 0-3. 5 0, <£ 

ySfSL<ti1. 10-3. OOt^o 

[0103] (^©ffeCDftkS) 

<£S£!k 
f©lt!l©iI^LT, ±$L/cf§ 1 £|W|*§tC, tpffiM 

ffeSftk ^ffi^iJ^LTti, ±IL/CI1 (Dm^mt 

[0104] <*gsJ5J&> 

±7&Ltz%'\ <Dm&.i5fe£mmiz, 
^J^'PlltCl^K^b LTt» J: 

[0105] <;^M> 

ttz, ±mLtcM-\ (Dm&ttiktmmiz, i&mzi&vT&mmmtkmtt 
LTt<tU0 

[0106] 

fcn <Dmi&i5fe£mm<Di5fezfem-et*Zo 
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[0107] fg1&t/f|2 

tl— JjOMmlZ, '>&< ti 1 i©I2i7$yifcNJ:t//>^< £t> 1 <0© 

^JUP^^lUUg^ U 3~6#ll£©l*i£-e£>£gtgg£^-r£N ^14 

V x > frt# b tl £ o 

'>&< £=&— '>&< £t, 1 yiM*;M< £ 

t» 1 jgiawup^^iuua^u 
LXx'J ̂ >XPX0«S.t/iPXttfq]±CD^]^frt#^tls H 

£ ti" h fr'f# <3 tl h o 

[0108] 

±^L/c^2 0ii^;i®fi^I^T\ m^Jnyt LTf#tC 1 , 3-7'^ 

*>* x V £ f, tl 3« 7'^ y x IZ -DIVXs 

tfXJUiL 7*9 '/I tfx JUiln-^-aMs "7 X$E^/m^x 7*9 V 

x>f|ifflt:*zj^tl©^ 7"^ 

*>*x If x;uM£-#m©ft^©»li^;£, »7^ *>*x y&m-&fo<D 

MA---siciu UTizmmtZo 
[0109] <^t^t-jH> 

±7&LtcB 2 ©i^;£ tz J; y *§ e> ti£m$L7"^ *>*X vfr\ tfx 

0~50gi%?&5It«L<, h by Kid 

2o~4omm%xfoz>ztif£ys?sIA\, 

JsmWi ¥-)\s^Zs 7 X X;i/S©^na^IC J; o T)il^-e $ So 
[0110] <~?$ *j x Vi^u^CD t-JHp^ti> 
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LtcW, 2 J; y *>* 

^tcn^ti&i^ 1 0-8 0^1/%^ 

2 5-7 OfJbo/otfeSc^: AU y JfS IA\> 

k-;u^Mfr±IEl5S|-efe^(f, $"(-Y K by Kj^tcfc^T, fiLX 
T>J S/zuziitoKffiJjttt®/<^yxif^btc®tu itJS^ 

mm £ ?# a c: £ #-c $ a „ 
z zx7'^^x>t7fu 

•i>i§'ntCtiN /\>7°h>CD^/£ (R. R. Hampton, Analytical Chemistry, 21 

,923(1949)) tCcfcl,U is±y$ni3^.i±LlP(D tf —Jl4n"nll ( 1 , 2 — i|p-nM 

) *j£#>2>Zttf-e%2>o 

[0111] 

±*&Ltcm2tcct:y3e> 

tc, L< ti-7 OT)~O°C0i5Sk J;ySfSL<ti-

5 o°c~-2 o°c®i5si-efey, ctitc^y, h i^ Ki^tc^x 

, :>XPX'I4£: y —H® 

tl tc A P 51 $1 £ ?# £ £ £ T? $ £ o 

tf^Xfe^JttC^Ttis ISO22768:2006tC^l\ pir^©*mJ£i60"C^ 

DSCffl«££§E&U DSC^ftM®L°-7 K >> 7° (Inflection 

point) t-£Cl£tf-C$£o 

[0112] <7"^ ̂ xvfliffi 

±*& L tc m 2 tc J: y ?# £ ti £ ̂ 14 7"^ V x > 3ltti§rl* tc £ i vr 

% 7'^yx>^i0^-;U^#MtCfcNlNT, ±IItC;vpv^Tft^^WLTlN 

zmtxfo&ztmfiLUo 
KP*>'Jtf-ju®i^iHsjjtc&iNTj;yi^i^UfetTtitu ±11® 

^t£S^14JttcmM®i5HTM®$frt#^ti£o c:tiled: y m.^ 

t>-£T m*(D pfjM (D l*i£ifm b ti £ o 

[0113] 

±*& L tc m 2 tc J: y ?# £ ti £ ̂ 14 7" ^>'X> 3ltti§rl* ti, f# tc 
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, tt£-i*ft^©K-iiy^#£© 

tt^tu ti!j©Miy^ti!j©f#£©^t£g£#< tt^3tiTiN£ 

Ll\ 

utmcti, p^7^c2M^$yg£{«u mtmvBim 
t LT, m^imz 2 m&7 $ J S£±fM14 U 

IZ7)UZ\*i/ i/ <J JUS Mittftft £ b iM^iJ £ L T mi b ti £ 

o 

[0114] <7$ yi>ffi0 

±§E<7"^^x>i^u©tf-JUi^#M©ft^>^£l\T§ftBE L/cJ: 9 IC 

T&tctbO 1 o©^;££ LTti, tt£-0t©^Jt£^M"t£^;£-efe 

§ o 

'(Si/mi "CHiiHi tl — JU$nn"a M"C*J iWi/m'di'fS tl — JU$nn"aM "^" •& tl ti if 

-e3\ tt^-icP^L, mm^-D-DM-^t^yD^iz^ yN 

; u!^#l 0 ft ^ £ $ y ftp "T £ c t T? $ £ o 

mti\ tt^HS&^j£3 0°CS-e«f tzt, tf" 

t:-jHS^17 0f«^3 0 

^;u% S IZmt 3 •£ & Z t if T? $ £ o 

s/c, tt^ii^ctf^Mb^ilJP • i^wt&Zt iz 

£©^;£-m, tf-JHS^ti 1 o f Jb°/oA^ 8 0 ̂ Jb%s & 

£ Wis &m W iz mt 3 •£ & Z t if T? $ £ o 

[0115] 

- 7* y i y £ ffe©*e& £ *§£\ 7'^^xy-x 

a IA\> 

-?$ b >^u©Wtt-^fr"e©+ij55ctis ^ > ?Jx~Ci 7"P 

^>yA^LTtis iSj—JEC7>^A"et.f—^ —7>^A"e 
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v <7Mitt LTti, 5^&7"P v 

[0116] <^-(-Ymmz^m^m^w> 
L/cfs 2 J; y ?#£ti££1f 7* y 

i;i>^fi^u, u>7>-g)c:tifU 

S Ll\ s/c, 7>yA||]|T;\ fr'Dftna \s 3 ~ 5 0 Ii%tfe 

£d£tfJ:y$?i:L<s i&y & 

7>^I^i:Lt(i, X^b>^u®^IISfr3 0£Lt 

SfS IA\> 

$>•?>£§•% Ko Lthof fCD^;£ (I. M. Ko Lthof f, et aL. , J.PoLym. Sci. 1, 

429(1946Kc§Ei6(OT;£) T\ U P< ^ 7 -

JL4C^;#&*°'J (7'P'^Xfb>t) £##r-T £&£]©;££-? 

)U^t"££s 7'^^i>M^MiC^U, fu§E7"P y 

1 o nm%UTtm^ u <, 5 n M%J-MTAU y $?£ LI\ 
[0117] ^ tCE¥$0HCfc£N EB^3 bCDJi/lkt LT^[I ^tlTl^/l" V yftMlZ cfc •i>^T/£ 

T\ ±x& LtcW, 2 K J: y ?#£*1 £^147"ftM 
u G pcicj;y L/cii^, flxf ux t~&fc> 

1 ^^•X51b>M^>^L4 Oil 
%u±x&y, Sll7"pvi/X sjy. 

[0118] fulE< 

L/CDSCT >u ^ $ n a # ̂  & - 8 o°c 

fr^o°c©i5ig-efe£d£TW£ IA\> ^^x$E#^fr±iEl5H-efe^(f 
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s 'Ul'jSy 3£3tCf|tU $|yijILIItC)ttt~£>^$&M < s =fAjjf1f =&®tl 

•i> if % *o ti •?> o 

[0119] </S$lfflS£tC$?ig&tt^*> 

±*& L/cfs 2 ©§U£;&£tc J: y ?#£ti££1f 7* ̂ 'i>^fi^©JPiSi 

MiMj£T,&Si§£'tis ^147"^x>3lfi£-fatiN 

xfo&ztmfsu, ctucj; yjim 
^1ftf?#£ti£0 f#tc^zL^xfri^<, £Ii^M£&£0 X^b> 

3Mu©jifIW3 0£Lt©j$#tf^c: £ Li\ ^ftftjtctdu -J9V 

^y%M.^Wif, KoLth 

off®^;iT\ 7'Pl^7f U>1^\ 1 0 

nm%U±Xfo Z> ztifb?JL<, 13 ft M%J*Lfe& £ d frJ: y Sf S L 

[0120] <#JI>£tcJ;£>£JI> 
±&[stc%2<Dmiti5feiz&<'jmbti2>&fe.7**/jLy%im'&m&, #® 

>Stcofc y )&m^titd(DXfa-3Ti> <U\ LTti^ 7P7;fi, -y~? 

•x>>£, A770a, 3^>tCl P3 4 6£tCj:££BB3^J&£#tf3ffM 

%J^TT'fe£;7PVttii>£fr&f3; IA\, f#tc, £BB3^J&£#tf3ffM%jy. 

ra§7Pzm^zztifs mHi!£±±o)Wi&y<j - K 

KIK 3 b tC ^ X v h V 'J >y 7°f#14®iL£fr b & y fcf 3; L l\ 

T7• LTtiN Kautschuk Gummi Kunststoffe 52 (12) 799 (1999 

) tC^3tl£TDAEN MES0^N SRAEN RAE^frfe£0 

#Jl$i©tefflMtiffirc&£^ il^ti* 7*^>'i>M^lOOIi 

SBtCttU B~6 0|l®tfcS:^i)WSL<N 2 0~5 0|lSRfc5 

£ y $?£ IA\> 

[0121] <A---3teJt> 

±^L/cm20^^;itCj:yt#^tl^^tt7^yx>^fi^tiN fi^r 

^Xti^©)4Mtt^tCfclNT, 1 0 0°CA-"-^fr\ 3 0A^1 0 0 

-Z&ZZt iffttZ Ll\ 
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[0122] 

±7& L tcW. 1 RtfM 2 (DM^mz ct o Tt# X 

UT, mi <Dgfe#®SSJiy%S&ftMmMs I2©tw^yi>ifi 
-a W^ O IN T l&BE t" £ o 

(f§ 1 

W, 1 ±$L/cfs 1 RZfM2(Dm&J5 

£WtIB*6f) £2 0ffM$m±#fr=fA/£ft1 0 0MM® 

KttU v'J^^M^lI^JO. 5~3 0 0fi^t^©^U 

< tt, $/'J ^^ii^J5~2 0 0Mi^m®i:t5o 
[0123] <=fA$ft> 

I§1 ®^ttW^^X>^fi^|Ij55c^^^ij55c-r^=fAj55cfttiN ^l^zfAjiJc 

ft1 OOllS^Lfc^l »l^yx>Ii^^2 0I1M±^ 

, 3 ̂ c«14^£y'x>^fi^j^0=fA>|*tt£-l*£N 

-JU^^b^h®^>yAitfi^Xti^®7X^l)D^ ±±^x>^ 

yx>M^ ^$=rA#tfPtf£*l£o 

z^yxyzTAXtt^OzKf^Mk -f 770b>=TAX&^ 

G07.KSl^M£k x^bv-y^xyzfAX&^^KSi^JP^ x^b>-

7"^ yx > 7 • v 7 Wtt^X&^©7.KSl^M£k X51 b > - -f V 7°b > 7" 

• y ^a^x&^^KSi^Jp^cDx^by^x^x h7- TO 'J • 
- h >J Jly-7"^^Jiy=fAXat07KB^M^^^^^tl^o 
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Ifb>-7°P L°b>=fAN If b>-7°P tfUy-^iyzfA, If 

If 1/>-7T>^A, If b >-^^-tz>=f 

A, If l/>-^^f>JAi0^l/7 0ll7Xh7- 7"fJU=fAN 

^lb7"fJU=TAN T^'JJUZTA, 7V^=TAN :>'JP->=TAN i^^b*° 

Ijif 1/>^A, itf^PJUL K'J >=TA, a, /3~ K >J JU-T7 

'J JUl£iXf JU-^£:yi>±±fi£-=fAN -7b^>=TAN #^b=fA^fr^ 

tf £>tl£o 

[0124] ±^L/c#ffi=fA^fi^^ 

£ L =r A -es> o T t» J: W 

000-2, 000, 0 0 0-e&£d£7W£L<N 5, 0 0 0-1, 5 0 

0, 0 0 OV&ZZt AU USfS IA\> s/c, 

fe$5o Ctl^0=fA^fi^tiN 1 CUN 

U LT=&Ja\, 

[0125] ±&Lfc=i'Awm'£fa$:^&m£#®^^>%m'£MR!$MtTzm'£s 

(ffrntb) ^ LT, 2 

0/80-1 OO/OtflJK, 3 0/7 0-9 0/1 0 J: y $?£ L < 

% 5 0/5 0-8 0/2 OtfHKSfl; IA\> 

L/c^T, 1 0 0HS^Lfc^$ 

, mi RximzcDm^^z&vmbntzm'tM^jJL 

y&ntrfoZ:, $?£ L < 2 0 - 1 00 ff J: y Sf s L 3 o - 9 o 

L< £5 0-8 0Ii®tt^htfU IA\, 

Ib7f Ui/7P7tt^:^i>> h X ^ y KffiJjttt® / < ^ > X ifW. IZiWH, }# 

t> <£ y —H?i JEf £ M$) £?#£ d £ T? $ £ „ 

[0126] <> 'J 

*> 'J LT^ &$Q(Di(D%:m^Z>Zt 

tfvz&tfs s i o2, xns i 3A I zmtic&tiLt Lx^mintL^tm^ 
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