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Nanrnwmomposites based on three net
NR, BR, and SBR rubbers
Abstract
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\ _ / 2 2\ . 3 \ \ _
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2 >5000
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Zf OH? dots Gff OHOC j yeo temists< j MO 9otej d3j dzts 3, C
Hitedo Olsd B3O, dzj HsoB? dzO GtOdzd yo kf tsistej B? dotsmlis
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fted Wy Bz M f(Aggdiasg s Y&OL (FisGrB®@d O B @ B3O8 dzd ¢ O
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2.1.2.1. [jrOoddLOB jO0Syd' j CofsdddjtedL Ooyd"

dilsdwjzde OHd J dzef¢d S OEyk¢ md HEBd O ©BOHJCSCC

JBBzdzt d° d ftod ddmMédd s B JtcOlskzta@ds@®H dg siAOts diyfjd3
SHdGtOo O ftod Isj th§ A€ qldcxftdsof MEHz SSHH® , 5 HES 6, 8

sHod O k otH,jds' jozdid d ftod uj®kz Mj §tesy
BIsOHJj &z0, Misdtej 20, KsHdW¥ S Ostc®, OCIdso Olstts
ofgH L CtdemlsOdzlsdats d3j h OF j .

s sdzddzd edL Oyd © fMilsdtej d&zO d BEZISOHdJ &2O Mmj ¢

. ulo OO’ foyjlsdse ©OHJSCOEO

18H HJ Motsds odh joOdzj Bz sdZPIsP z@ s d@BodQ
tcOHJd ¢ OdzO, tcOMf OHBAR jtesSChdHO. 1 sy 3
fsd3ss<lz Hotso Odzj dzlsdzse " sSdzZO Goatsy' O.

g/g\

R—O_éOH + Fe?* — R—O0" + OH+ Fe¥

sdzdCO 3. 0Clkdo O’ des) c&EH Oo B

ddzcBtsHdzd t©6OHdCOdzd o jteso Olsdes dzOMIsO " &2 E 9o
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~JHteBW sBOdz ftetsmistste @3 yd dz0O G6HJ HEs&ZOLd HEtS to
dL i3kt d3j t© d MdzsBtsHdBE OHJCORZO My BHed O
Md " JHOd jdjSktttsd Motttk j] MO MmMdasetHddd J dj
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7N

R—O + HZC=§=CH—CH=CH2 — > R—O—CH,—CH—CH=CH,

|

R—O—CH,—CH=CH—CH,

sdzd ¢ O 4. { JOOwdIsO Hddediad

10Stsdz Mlso OO £ BEsOHJ ) dZMSBE ©OHJC OkO Hsd
L d3) 'Cito juas dz@dzlstf@ O. uvSsddSts HO?)] ©jOck j (o
sk kkie®, O EStdkdlt ©jPetbfskre@cd sBddS dC

R—O
. e
: @—CH:CH2 @CH—CHZ
R—0O + —_—

v dzd ¢ O 5. d dzd OF AsiddE jdz0

1 OfMlsOdzd wOHJS Oz Misdtej dzgO " J L dzOlsdes Mis OB d ¢
Bsck<dtsmisd KBk iz®BEPr toj L sdzOdalsdedr MlstclzC szt
OtetsBBOIsd ydetse “ jLGO.

188¢ ftdmkmMse® (¢ kcecto Odsc -BiipdsiPlsi jfdg@z H g ts 1
tcj OCIkdoded d, LBtSE YjcO “j ¢jcetsa0® tj OCyd O
9 jtoso Olsdzd * O.

.  t Ofpls di@dey@®@c Oyd O

ssCtsds ftesf OcOyd jJ HtsdOLd Hts ojLdo0OY 0O Mmilsdt
f sdzd d3j 6 ©O. 1BBGE &BOT je ftodmMkzmMlse O ddtsdj t® MM
tcj OCIlso dzsisd k2 BHdtsMEz d&O ®Bsdj Skzdj BERZISOHJJ dO,
Bsdzj S z2dzO B EIsOH dlj telgOdz0z] 1 jsts ds g fla® . f toj s sMisOo €
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R—0—CH;—CH=CH—CH, + H,C=CH—CH,—CH=CH,

|

R—0—CH,—CH=CH—CH,—CH,—CH=CH—CH,

a)

R—0—CH,—CH=CH—CH,—CH,—CH=CH—CH, + H,C=CH—CH=CH;,

|

R—0—CHy— CH= CH—CHp— CH,— CH=CH—CH,—CH,— CH=CH—CH,

B )

CH=CH,
R—0—CH;—CH=CH—CH,—CH,—CH=CH—CH, — CH,— CH=CH—CH, + ©/

R—0—CH,— CH=CH—CH,—CH, — CH==CH— CH,—CH,—CH=CH—CH,—CH,—CH

o)

gdzdC O 6. (JOSCYdo)o deddpsd) tarCogaddpcn Bides g g

. 1 toj detsf) dzOdzyOdzj OCIsdo dzsflsd

I sdzd 3z e MOHLY ] BOSCwshBsd) SEdzi dMmMistse [ j dic
oJdzdyddzj. v ftdddikitcds MistekzClskzted f§todmMkzlsdzd d
hiss dma ydded §tdzdHndmf j toL dzd d3. [ 2 ddz0 dzOdzyO ¢
fsejiL OO MO ¢ jcto ts5,d3 fosssz) dtz dzdf)€ s Oz Bz dzm ¢ O
f stceOMmistsdz HEY ddzj f sdzd d3d te dzts G zOdzy O. ]l slstcj B
Bsdzj C zdzMC s dZOdzy® LBtSE Yyqd® jdzdyj HO Meat  Mlse O
Bsdzj € 2dzm € J§ B3OMJ d tOmf sHj dzj Bsdzj € 2dzM € d n C
fedLotsHO Mj HBSBd O E CtH fodddiittd MO GOt

2y ddzO  sdzd d3d tedzse dzOdzgy© MmJ dstsy 4 & tsdzls te s dzd
B0y fted yjdBkz Mj dO edhj Cstedimisd “jHdS ]
BOMO odzdd tO ° Jj B todzizls tsd 'ffds st jsdohrdf GlsizEOeonzOd3t€ dsj
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BOMJ . dClsdoded HJt to]j GLkddMHsasjclOO . d3ts\dA| € &z dzif) & §izO td3d
MR stc® B9 O 9JjL 0O " jJ MdzOBd O d § tSHAtsy dO ° j H
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i
/\/\/\/\/CHz_CH:CH_(‘:HZ + \/\/\/\/—(ll—SH

CH,
l CHs

| .
AN NN CH2 mCH=CH—CH;  + \/\/\/\/—(I)—S
CHj

\CH2=CHCH_CH2

CHs

|
\/\/\/\/—Cl?—S—CHz—CH=CHz
CHj

HZdCO 7.E0@RYTEO OdyOdj OF Lk
IV. 100N jlkO¢ ©OMSO d&OdyO
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EmisOdztso? jdets " jJ HO M dO Bts? j COLOCISjtedmisd S g
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slssf jte MOHEYd MEfMisOdyke ¢° 0 tj Ot O jdi3 MO
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2.1.3. 1kdeks@R]jdnsd COzyksS

l sdzdBlzlsOHdj dz ~ § BRdgs jtistfdpfdd] & CzQfpl$ Ots § tsdzd o
Bk BRsOHET ] Z20. 1 sdzdBkzlsOHdjd B0 osdmMsSk s
My smMjsdts £ fesdLeosHSd k2O, dO St j fMmj Is
mish 25% fMmj Ssttdmlsd $Os OHdlde L OO fhwBAE)" OF j
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' i,2-agunmja
\ AHIH]
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. : (cis)
2 HOJIMMCPHU3AITHja 2 4 : 2 4 2
4 = ; (E) 2 (E) Z) |
1/\3/ W e W e \()3
i1 3 1 1 3 1 i

A1,4-a1munja 1s4'almunja""4"""----.._ 4
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(phr (phr ( MPa ( %) (ShAA ( min
40/ 40 20 2. 27 97.74 51 250
40/ 40 40 6,22 130.,9 63 210
40/ 40 60 7,74 88,8d 76 212
40/ 40 80 7.77 67,44 84 228
40/ 40 100| 8,13 50,94 89 290
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(phr ( ph 100 300'1{9tsfr]lschHIz>|‘(ShA/ 1009 300|yotemlsdL H Iz (Sh A
( MP{( MP{ ( MPa ( %) (MPg ( MP{ ( MPa ( %)
40/ 40 20 115| 373 4,6 6 3330 47 114 ] 390 4,8 6 3120 48
40/ 40, 40 196| 760 146 4 480 57 200 | 7,76 1®8 3420 58
40/ 40, 60 300 142 17 4050 67 318|128 1438 39640 69
40/ 404 80 470| 000 18 29420 76 497 | 000 158 2730 76
40/ 40 100 893| 000 211 2 3420 85 6,16 | 000 158 22®0 85
300 kGy 400 kGy
NR/ BRI/ CB ,[tSHEIISHtlthchlthchuatQHltSleltSHtltsJletQJQduatGH
(phr,(Ioh 100‘300‘uatsfr]lsq’LHIz>|‘(ShAA100<3OO yotemlgdL Hizy (Sh AA
( MP{( MP{ ( MPa ( %) (MPg ( MP¢ ( MPa (%)
40/ 40 20 125 422 6,0 3 3780 49 132| 000 400 2 740 48
40/ 40 40 198 792 1D0 4060 58 206 | 793 133 3680 58
40/ 40/ 60 336|151 1%3 3220 6 8 334|157, 132 3120 6 8
40/ 40/ 80 48 6| 000 156 28®0 76 565| 000 1464 2380 77
40/ 40 100/ 698| 000 128 2 0380 84 726 | 000 154 1640 83
500 kGy 600 kGy
NR/ BR/ CB ,[tSHIZItSHIthGJletGJQdUStGH,[lSHIZITSHIthGJletGJQdUStGH
(phr ( ph 1000300 yotemlyg dL H iz (ShAA100(300‘u9thr]lschle>| (Sh AA
( MP§( MP{ ( MPa ( %) (MPg ( MP¢ ( MPa| ( %)
40/ 40 20 1,38 | 000 44 2 28&0 50 138| 000 40 3 2580 52
40/ 40 40 214 | 860 14 33®0 59 240 | 562 88 2 2980 6 0
40/ 40 60 384|132 1®H7 32®0 6 8 394 | 127 137 2960 72
40/ 404 80 602 | 000 162 22Mm0 77 640| 000 1Z9 18460 78
40/ 40 100/ 740| 000 88 5 1280 85 000| 000 58 6 6®O0 86
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ZLstcOC O Ct5° dp OHBBERY A0 dz 6S0Bf sL dlskz COHO o] €
2 fMdzz yo oz Mo nygL By sH SIs@®ER 00 k Gy Q0 L tOyYy * &
fsdzd i3j cdzd » BOLjted” OdzO, COB hlsts Mk ckdj, oy
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40 O j<OY jd&3B HBLJ] LtOyj* 0O, bktyjds j fsfl
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118



L Odss i3 s5L dlsd &0 BOLd k©NR,{ S8R BglE OO dis j

bdstcj y 0o O° O, hlsts HsotsH HE ©OMSO Bes' O dsdj sk
ftojdzskz LOjLdGsE dOftjLO° 0. [j'klsddk, §td odh
cked Mythmssdshls § &Oomlsdydy HJWStedPyds jgj O fjjdzj
Csdgyj dested" j bk LdzOBO s Oddse d&OftjL 0°F 0, his
MBOS jC O ESkfdsj o*BjROddUSj vustefits<j [ 1409]

24

: 0kGy [ ]100kGy[  ]200kGy 300 kGy
10 J400kGy [ ]500 kGy [ ] 600 kGy

— N
o o N
1 1 1

H
=)}
PR
I
]
|
]
]

—_ =
< N
[
[
|

8 -

[Ipexknana uspcroha (MPa)
N
1
[

[
]
[
[
I
[
[

0 ] T ' T M T v T i T
0 20 40 60 80

Cangpxaj SBR xayuyka y NR/BR/SBR kommosuty (phr)

sdzd4® 1t CdHEZORYBRMBBRMBEBL d b GBU@O] 60
ftoj d gdz@OmP® O

sOCts i e Wd Okt dilpOdzs NRHER/(SBRMBCBL dISO

MO phO' d TscOLlk" jJ CtdlsddzzdteOdzlz Isj dzn j dzyd k2 s
Jots MABOT J ] "4 wjLEkdazsOk (e j<0dzd ckfMmlsddz &d3t
fsCtejls?” Jotsmisd BOCttsd3sdzj € ZdznIsdyds d z@xB Yy & d O &GO ¢
HjWtstedsdh j ftoj dztdi0o. RMistdgzdc§ k) dz6) WOEdzs< @Ol |
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ftosdzjdzgj fftcd HO? jd&3 80 j<O'E HBL ] .zdixjt OO0z j
fsMmisdedzzls 9 i< E ttOdts®™ WOLd LtOyd * 0, &OStsd yj
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43. 6. uvjttd®duSO MlsOsdddshls Ct&fsL dlo

[ Mdzs o dzd dzj H sMIsOIsOF¢ j 2Ot td® ° j 56 tc Odzd
sj By jtcOsktej. J1ted L &ZOEO'Ek fwsodh jdedds Isj & j eOls
His L dzOyO  dzdf ftetsdsj 20 k2 W dLdyuSdd d =2jdid mS dd
HjGOHOYd J &OIsj ted Vz@SC fd tdzOtizgzf © 1 fejsel viag &0 dzfn d
Cts° ) dOMsO'k bkMdjH HJ MseO odmMsSdn Isj &fj Ol
COjested j: (1) dzOC &zOHdes EZBisjy 00 0¢ j, Ct5° j HI
yo temlsts< j J Z0OMmissd3j tc O; (2) yd y o gj zOdzOy O,
BOS sBsdzj S ZdzOtedzd 7 OZOYO, MBOT jC jd& MejHS j &
BOIs j tod * OdzO; d (3) ridBd M&j dBsSHIEJEOYd § I
WstedBdteOS O fsdkOtddn ddd Htekzedrn Wikdg ydsdzOdzdzd A

[§GOHOYd O {fodddjted Bidxj M desyj HIM
sCMdHOKdoddn jY¥jSOKO. 40 ftoj<0O¢ jd Isj B jteOlsiz
ftoslzL tets®@dzH Q° j Cso0Odzj dzlsdzdr 9L O d HBsSoaBHd HTS
1iLOmd<jdzgj ojLj k fodddjtdsd Odykz yddi SOk
LOts hists “ jjgde) ced 9] (@S @ iz OHd st ®0 OC Is ¢
COHJSC Odz toj &ZOlsdo degs ROXZO. [ OMssdj ted bkdstej 3 j dzgd
ZO LOCELjo0' ] bk ftej' j'k MO Mkkfstds bdtjyj:
MsOtej ¢ j | kOMsts®jted® M dz0jujfhisg OwtOf O * iPdztsth tsjH T
LOHdSCOkO. [0 tjoCtyd 0 j dadydeodd Bddks ¢t
ks dZsls®, ®KjoOdJUSO jdjted O ddd LeOyjsj, ftd
sfdso dets¢ Oy O fsdzdkjte® ddd Btydds &O&OYO
1i@BBdddd ©OHdCOdR] ©jOck & MO CdMjtddStd ctoOl
CsoOdzCHEB gzl | ' J HOS OL jdzj ¢fsO [ jtesCid ©OHdCOdz Isj
osHESdRd St Obtsd dL §tsddkjtedse &Odyeg YEttkdto: |
ktsdzd Cts fMdzOB OS § OO M zO ZOE B tc QARG ¢ Acz: d (HEMEE &) d
tcOHJCOdz NIss HtsoatsHd HB IsseO® HO ftsyjm MmO j
sMisOC ?, djodad@ds WdsHtelj ¥ 2 §tetsyj By SCHpd eBYyd jhls OC dzO
MOk LOROO?k k<d oj<t [ #XLddd Hd¥kzLrd j Sdmj
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vjtedddys O MlsOBddzdetsfls “j “ jJHdRZO H dzO° 9 Oy dac
Myfd Ot ftodd3d dzO J zOMistsdzj tO. 10 odmtsCdd Isj B3YJ
Md dBpictlz@lsdicj Octso Olsd " jJHdzd MO HttkzeddBO NiIsts HIBS:
BOIsjtced OzO. v jted3ddysS O MlsOB d dzdetsfyls Mmj By J HJ W
ftod S 8" dza HBdEZOLd HB diyj’jiddftcdGeifsd®O0 O o
OHdlkdo O, &Eyj HE<d " @GO L GO OMkB8c 0 { e s takdzs ¢ &
Isj B j eOszteORBO tH tdda §tedykfcaAPBO Y@ »~ @ dpdEyd " K
¢ EZyjdzi E HjGtOHOYd k£ HtsoH] HB ftosdj dzO i Isc
dr MO ddBkO0 fttj dqL ZOcOT O oadMmsSt’ Isj B jteOlskztcd

4 Z®% 7 o d SjOL B US £ H j cNROHBARY €SHHRY 5L IsO® d&zO0 B OL
Bdzj dzH d € Ol ©OMEA B OYyd 5 BOC Md d3Odzded d3 o te j H dats fi)
czdbskz ®KOMJ dO OLddudlsdd Isj BPipeBErnoGo Mniz
Hi GtcOMNRY BRICTBIY sL dlsO dzO B OL §0 Bl 'dafi ¢ BRELE S O fr
d O®j)dzCmj ®BHoad O Ek Ha&HQ ¢LOeE@Y] fjtf Gte @o E'sitc OE° O
ftojteOHEZ ddzd Bddzis Ct5° j] Htkze] SO Is] dad M
Sty ROMj1Ha[ 14, 3

110 0.2 -
—— NR/BR/SBR/CB — 50/50/0/60 phr
100 014 ———-- NR/BR/SBR/CB  40/40/20/60 phr
901 o 004~
80 £ 011
s 70 8 -0.21
g 60 ; 03
= 50 £ 04]
[le]
40 - 2051
30 |— NR/BR/SBR/CB = 50500060 phr T E -0.6 1
507~ “NRBRISBRCI — 404020160 phx g .07
T NR/BR/SBR/CB — 30/30/40/60 phr ) o ]
104--- NR/BR/SBR/CE = 20/20/60/60 phr -0.8 4 NR/BR/SBR/CB = 3()(3()/40((10 phr
------- NR/BR/SBR/CE = 10/10/80/60 phr -0.94 —  NRBR/SBR/CB — 20/20/60/60 phr
L e e S NR/BR/ASBR/CB — 10/10/80/60 phr
100 200 300 400 500 600 700 -1.0 T T T T T .
Temmeparypa (°C) 100 200 300 400 500 600 700
Temmepatypa (°C
a) patypa (°C)
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s Zd4D TGA ( &J)EINBT @ R/SSBIY iy @ b@Y O 'kd
LOodMmdesisd SH 68 EdQikdajz CiPOH ey O

ftekcd Cs©0¢ IjteddusSj ©OLCLOHS ] dMmydlsde Odzdn
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Isj &3 j tOlsztcdzts 3 d dzls jAt©a O dzk fipiFe® BB Gt ¢iils@ &GO 04 7 8 )
Ptsyjdess ) ftojSd&zOf O] otnsoO CtsH Meoadn kLtwOCO
oS OdzdL Oyd " j [151]. 1twdmkzlsdd Mkz HHBID, 6stcn O o
387, §4284 86, AsAd, sHECBS9 0O £ HJjGCWOHOYdsdzed d3 1 te
f sdzd &3 Qesipgfrtsdzd delsd . [ wlkzed Yd¢ MNRCYSHEHY jsdd dalsd MO
fteO<jdzsds ckzBdlsStsds ZOM] Lk tOmMftsdlz tSHBRAA, 4% HI
COZyYyzC O, DTFH PSS @0 @] Moj odhj MOfO & & * jHOd
COLE ] d2O0 ftojC zOf OLIBwOH § tzd @& jizd tets j s (Y g®O
CstOCO HjGWOHOYd j] di3jt® Mmj ¢ O fmafffydds 47t H dats |
d 4B j dzdn@3tFe, KB OHPBRAEZYELNAtsdL otsH] t0OLEtOHS j
BHIEOY 0o 0 £ t©OL dd ¢ j k&N Rustcdfdsdzatdfs jafizsiif =i jdtd G : dzlsLj @z,
HSC fIRBR SHO9-8 QR dzd S dztsn j S Mmjde, Misdejde d d3g Isd dze

40O 59 j<OSPRBEOZAERD BR/ SBRBECBL I B3O, EtsyOs (
fMzOS j S otejHdsMmisd Isj i jtwwOlskte] Htodou s Bs° HB
fstej ' jS & MB SHBEY.cL[dlGs fs5° 090 EZSOLE j d&zO0 fMdzOc j
s OB d dzdzts s Mmd Misd O, hists M &y SBERY faf HOIsd o
s H dzts fiNR] BZR .

U OB BEzOf j L ZdzlsOlsd 0OdzOdzd L NN RI$ BRASERE] SfiisisB®Yd dzdzts iy ls d
YoO'zd L OeadMmdesmisd SHSHERBROEHH OMOHY O° O

,SlSdSljiSL(UJdSIIJtGGJtGJHdZ.{IZBCfTo SO ¢
NR/ BR/ SBE ddzsjtegDTFJE &3O (A5£ ckzedlsO
(phr) AL AL (%) (%)
2 0,84 0,6 375 18

50/ 50/ t353a 58 1% i 3272 6D
2 0,24 0,2 379 15

40/ 40/ 2355507 Wy 17 319 6 3
2 0,33 9,8 389 15

30/30/ 453Eiog 14T o 31Y 75
37,8 17

20/ 20/ 6226493 138 58 3056 6 7L
37,8 1P

10/ 10/ 823,188% 138 5% 2 9,6 6 ®
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SHdEBEBRR 55/ 5, H0IrQ0 dB 02 0d MY JlsOts klsdyO*® Ht
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ftoj BO dzj SdBB dqrLojhlsO ddzO, Mttt gL dtlHd dz@ zaiDOd:
dzij t©WOL dzOxj dzO¢C s, fs" OQaddzs g O] EfteOo? C
ftslsj dzyd  Ocdzdes HtsotsHd HEts BOBE "6lzdr jSCdzsh Cdnr fto
[ OHdZO ckdBO “j 90%30dz dLoatste fJ CEdeH Otedzed
flsdesdz dBejytsd3 Mksy©e O 2 M MO dLOLBeaddBO MC
fsMdzj HS dF cBHddO HBh &t ‘j HEB L d&Oyo ddf Jhkto:
BilssHO LO toj yds gzOxstsf Qezded AsH &z@d30¢ [ Isf OHdzj G lzc
LOoatch ddzj Mets® wWOHdd ©j ¢, O e jdgMlse jdats  slsdy
10Ct8ded d Htesfdimpd St d M BGHdsh] @O kftslkstjslz
9jdzdCdd3 Bets' j &3 ¢ kzd3Q OUtsizig difjdsic | B Ot i Gdis ¥3 iz © OlcH d
GO L Ootehd dzO HjfBded OBO Mo OC)] cetsHddzj. [of
9d< d dzO & JHJ® ] dedpD Pdgtagidiy Sisits 61 Ogx Gsotgl B O dzOf tsd3j o
CdzsB Odzdzj tslsf OHdzj ckdsy Istcj dgzB® dzbtc © Olr tc?2 02 O Iz ts tgP
HO <j CizsBOddZO fsdLoBHS O kRO J&Osd csHdhS &
ftesdLotsHE BH 22,75 &BJdzdtsdzO IstsdzO 2025. GtsH(J
SHicy Jotse kftcOo? O 0 ckBBOBO d ROfsw@BIOdtePrygd S d
Esdyo” slsf OHO tsH CcLkUFEPI dz0 Yy dotslsdzz Mmtej Hd dzlz |
ro sd fmj dmykdddd LOnlsjod ydotldydg MmtejHdds
GO fsCkh OO £ HO ftesdO' & dOyddzj HO Ststedmlsd
BilstsH] Ct°j Mj Cotdhkflsfzo Hstadss d® sdgj dzdfds O @ ©F 1) ¢
fsdzseo dzs S tstedh <j “tgjj,yd ¢ de@sfieds Q@ dzdsdafiasss fjO
slsf P s Bsyj My Cstedmisdlsd E SO joddOteimiss iz
BOIsjtcd OkzO, COB dqLoOoBWKWO jdzjteead j, L @OfisfiStclsmC iz
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Odzd d MilsOdzd Hedz dIy Jdzd dzftf 8PP OH O & d&OSCts,  sMist
Cedidj dzd B3 BISf OHBSR ¢ d B BSOS HO dqLOLBO ] SLE
ltcjtcOHBSdR BIsf OHdzedr GkBO HsBd O E My EMdI® j dzO

mm , G tOdizdinjd 20 uj Misdqmy EH df dbf HWOEG[4.Hts 0, 5

sstedh RIRO] ¢ Ots oL C z dzH Otcdzy Mdetseddai, 4 °d
i MBOTd slsfOH ©H clkdj. | RO diddnSdoySd 2 fiflsOeiex
i ZOMls d ydzts 7 IR RA&ZOH e l@®? jsji ©OL &zdudlsdrn otflsO j dzOf
f ded 2O, Mbkdfste, OSCkdoOsstj, GHEjChdoOyj d IO
LOodMmdlsd SH Mo jcO kscO, Odd ftj Mojc@® sH MOM
CdfAedf o jOdfdzidej © j i3 HEG GHi] 'diyd despided wdshedzizy jdfisls
fdddks & fsdLosHS d Clkdjddi ®&Okjted OkO H o)
cOHd MOBE BHEOEOS | tjydSddeOdy ckdj, "kt s
o jlsO. [Odd ‘j BEGS' B O0? jddr ©LOHGE® & §id
L OB ®Bf k@ dzs b S & SR IBRAIRBRRH ¢ 0L Gz Yk S O.

ssdf 5L s NRdz@ Re GBRY BJ fRR] Mj bk Oklsdse d i
NRsSBjLBj ' ') HGBGESHERBEDOEO @o @0d i iisk? do sfMls d
n OB OS jBRHHSH Ao d dzs I dff ‘M@ WRdidzdzsmisd. [0 StdfsL dlsc
COkEYykzSO fj Stttdmls) bk ftsdLesH'd &° OyuOdds ¢
ZOWlj, fwOhddaj: ddmbkmlsted MSdn LOflsdeSd; &
kcO&NYf selsj €O, o 0°18C0, BEdMOYO, bLiOSO |

44, 506OCkjtedMisdCj kdktcjy 0000 CudkfsLdlsO
sOEOCIjtedmisd S M., Mgtk 3 3P ORIOMR/ BRI €EBR RR
C sl S tgkPOL Odzed Mz & kOB j dzd 3

v OB BHEOO®© OGS Is j tod fls d SNiR / ZBIRY j S BORE @BWEY YRR 19 fipls &0

NR/ BR/ CB/ RH My My ta tcoo CRI
(phr) (phr (dNm (dNm (min (min ( m)n
40/ 40 60/ 0 19 4 183 0,3 3 0,6 6 30383
40/ 40 55/ 5 221 1D 03 6 0,70 2942
40/ 40 50/ 1 205 187 035 06 7 3120
40/ 40 40/ 2 18 4 1r9 03 3 05 6 4 348
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10 shdssk PEBHEIOBT,d sy jRAOZNE/ BR/ 8 BROEBC j
CodBflasitfe sHY HB o BY BPMERO [ots MBOT J 4 M By
fedmemisolk ©jLdHEZOLd]r bdejyjddr fekzSlskzeO ( §1
Mted HMIsOo O E toj yd¢ dzd tc Q dias|df * BE@Iszistc i j Qakzlz \ 2 O difos)
OCyjdzj tOted Lk Gty Mk baspy detofidgzs ©6H & Odlg O j
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KOS j &by j §sojL Old oMt &t scdtstissk stsekg OH j @
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SO tjLbdksOk OClkdoOyd' j HotfikSj ojLj o
bdstcj y Ob®6.j Q@0 teOdzed ftoj Skemsted <j MNReL Olsd o
BRISBROLO Ct'j ddHbkSE & By)] &) ZWOLdS kdijyC

44. 7 .jROdzed YS O Shysodsy tsfy Isfols@

[WiSRET dzdad® d3j R Odzd YSMOR/ BBRECHHISRFDE &Y 5L d s O
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v OB B8HOj © Odzd Y S ON Rylo BR /MEBB RY By RR] s O

NR/ BR/ | cB/ R| L,BHE| 1 BICdITEICdl (op,dppol
(phr)l (phr 3009% vyoteMmls| dL HEZY (ShA| ( m
( MPa| ( MPa ( %)

40/ 40 60/q 11,0 17, 9| 406,71 63 84
40/ 40 55/ 8,69 14 9| 425,¢ 61 80
40/ 40 50/ 1 8,71 13,4 431,4 60 78
40/ 40 40/ 2 6,90 11,4 448,44 56 83

NR/ BR/CBRRE s L] Is f ts&OL Pte j & duedaizi Is se<jiz< j d

fojCndtey j¢ ) b NREKBR/ SBREOSWLBIRBE ! td &) <j ds |
HO (IOE2ORMECB/ RIRz dzditg® Isj dzv jdzyd ' &2 HO M) GHofs
NR/ BR/dEBSRsd yj , z0C 5dz ozRRtdzjdzdeDy d tf @te O Otz S 5ls d ¢
s 20 §soth ddd bELSEOCO L O fdhE disafiEdps §< O ydf &
f 6] C fH datiz YCIS i 5L [l PR t§jH  § SNbdRINBIRIZ]S BEBRE @B  j

2ZOCsdz dzOf toj L Of © QfoLlO L "etOfdpddddy d dzd, yddd 4 MBOS
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d yotwmlgtdzid.ySs MmMlsOte] ¢ | fso <090  SHMSY dishIs
Czdgj detsd BOIjted OO Mmj Yo j<Oo0O LBBGE o j<0Odz
fsCtejls? do sMisO dfOfO.j dzd di3  Is j &Y dath BEERAEOWOLO te dzj ¢ j
Colf sdzj delsj (defte. OdelsdsCdH Odeld, ¢ zOMsdy ds Ols
cOLctOBESRB IsjteBdysitse MlsOtej * O, okdEOddLE <O
OCyj dzj cOlssted, COt d “dratsead ftesHEkCIsd, f tSHdAzsyd
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fiesdjdzj B j d MsoOLOS 0 BICtesflCtlsddzd d¢O ¢
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Mots Mo ®© d i tstdsils ckdj dO MlsOtej *j L OsdMmd
06 j dZzZOMO L O Ekdtej 3 O OF § 2 f sdzd oz tedats BOIsted yd,
Is§ i3 J t6 Ols Iz wafr,d3ted) ¥ Ote JOd3JO

U lsOB4EREFs 4 dzO -Sndiztf § © GOREBZDO dgkys © Mo ts Mlso O ¢t
dzO0 BNV B R/ S BRB/dgjBdzHRf ¢ Okzykz¢ 0.
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U OB j4ZO [ 4 7 Odzd Y SNR / fifoRY * STRSRS/ BR8]/ R R Is O

NR/ BR/|cB/ g S BHEIBICAIBICA (00 | 4s oL
(phrl| (ph 3009 yotemlgdL HIzy ShAA ( m
( MPa ( MPa ( %)
60/| 11,0 17,9 406, 6 3 8 4
55/ 9,21 15, 9] 466, 61 80
40740 50/ 8,41 13,3 414, 59 7 8
40/ 6,8¢ 11,8 435, 55 8 3

1 0 ek toj L kzdzils4as® jH isid ro dH jlSOR B20@ / iIR® H SH Ols
fzded dzs, otjHdtsMisd LO Mo O dmMydlsde OO d&j » Odzd Y&
Bselz tsB°  OMdzadlsd ftecdtosHisdy f ded dzO ( f tco j dzflse j dzts
odLd dqL®BI' B &OBttdyd d § Az WS Idste j¢ sls @S s c
fsCtejls? dotsmls  sdzd iF§ & @4 ij WAledjdzO ( BMD j BOC to s Bis dzj §
CoEyezc¢ o), HdmMmiitrd J fkdddO d EH] ZO Ocdtsdgj tcOl
(s0BY O d3lj » Oded Y$ © Mo s’ Mise O4)f jfn s ArkdsO © jd gty © Cits dizrf
CBf zded d&zO Iz L stel 2. [ i' Eklsd d3, fted odhts’ Glzf
BOCtetsBEtsdzj CdzO  sMisO k& dgj f sC toj Isdzad, mMdMmlsi &3 §
dLHkxd“d ftd ftejhidHEEpIinOH & sLPsSL dls O B OL
NR/ BR/ SBR( L£B/ R0/ 20/ 55/ 5 8@ G d dzf OBz U@ & o1
ftcj € dHdzj Yo temists< j d ftjSdHndzese dqLHEYjJ 0O E
NR/ BR/ SBR/ CB/ PRRB @z 4 ¢ 0 ¢ Q@19 V| 16 BROEZC)B!/FRdidzdzdal; ts
toj L zdzls@ Of3tsBH of so MR &R/ SBjERZHS O ykz ¢ O, fs" Qalz Mk
fClsd dZ2O, MBO® jdk SCtwkltsMmls, ftoj CdHdk yostthmts<k
fsmdzj Hd YO dzj ¢ sd3f Ols d BNJREZAESR ISSIB REjCBI <§ @Rz O
i Iz dzd dzO

f OCMd BOdzdzOL B s ff B tztzglgls d dLbe @ ©F g d3f GasO(

BOLNJR/ BR/ SBR( €8/ 0/ 20/ 60/ 0) B dzj dzimdfit S Otzay®@ ¢ ©
otej HdzsMIs MmJ M di3RFEZE B JPR He HadZ8A04 rj meth r fiqadbs L o0 H 2 [

sotcHd HO dO OBttOLd MEt fdkOh O] ki Bklsduk
PRt Nabe. J odhd dsHkzd d Mbjfjd EdReixj® o0 o]
Ckzdzj dzd » B4 L 8 tsH @ tc[O0 d dzz, =~ OB O j " jJ L dzOldets O
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9J<k otwjHdmMis ftoj CdHdzy yYotemMlsts<] d IbkeateHts<],
ZzOf tej L OF § BJL 9 Jj <stsH  EhislslFf sjL ‘dBR@ B RZOS BROC®B / R
(40/ 40/ 20/ 55/5) BdzjdzHd COEZyYykz¢oO fYtsmMisdedlzlsO ° §
OBtcOL " j, beotoHhHt<j d HtojSCdHdzgj vyotemlsts<j.

1 sHOyYyd t Mmdstf hsEdyg dg@OR 4B R/ BSBjRdzH d K &2 iz €' Q),
Ctsdzj teyd ~ O dzdztsO deQaudgiB Sz O 0 | y mer Sanaajifg@Zfs Ti car e
v ztemCelsdt tj W jtoj dzlstiplzL g tsifH detsiRI®djd MO § tsd3j dzzlsts¢@
f L ddPBHte & ¢ H ZOyYydzd n | ZOMistsdRis p@d S ¢ P MY b tbxt
Cdzd yd dz0 Iz dzd dzO.

vV lsOBHHIAIS 4 ] EZftstjHdd fHtjedzjH dj -~ Oded s dn
NR/ BR/BSIBRzHd COEykzgOPdLIi mer San&wisfse dBiOc azOe B
NR/ BR/ SBR/ CB/ P R Rs(d#j0dzHAd0 /S200z/ 3z /05 )

UOB jG0[4 2 0dd ysS O fo s dhHks/o MR /ST 5y df Is @dzds ¢fy) d dzls § Is d
Ccdkf sL ls@REZORE OB&R/ CB/ PRRB dzjdded df 09 @O 553 .5)

( stsdisj eyd " NR/ BR/ SBR/
wot Mol "R/ BR/S (40/ 40/ 20/
16 CdH @O i
(MPa) Min. 1 15,90
1y Cdrdes d 40®0 0 466, 40
(%)
VO tHIS<O N
Sh A A 6 0N5 61
¢8LEOLd G  44p00 80
(_mn

Vi)' qoOf jdi d3j nOded S drn NiRe B Rif ESEBeRP ts 1S Glszd 6 Y ¢
C s OGled-"1jc Pol i mer SdyDa it jwezsTiscasCe th SIBNC j dzd o3
HdfMmjtsOyd j, d&syj Mj LOC? EyNBREBRIGBRY] CBY Ry
(40/40/20/55/5) §ScsHOd LO ftddjd:z  ftsdLe
Obssdse &M dr c¢kdkO, CO0s d k JLLOHE O,s5ds0 O
steOdmy stelsdzdn SOdh jo O, tjLjwoddrn HJjdkse0O d fdd
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4. 55) A MdHOdodzs  ©OHJSCOWY sdglsBls Ot ¢
[inOddys O N8B RjSBRY] 1 dsdn@z] -HSafdgeO Isdf o dzts ¢
‘sdzd L OfgEes di@e Gk s OB 78 O d 2@ Hndlzd € O 5O

vOBjBO HjnOdZduSONRMBR/ BBROGEHYIBP dlsO {-sfdzj Is
s5CfdHOIdo dzsd 0f) E@&HEEAOh . 2O

Tt S 6] S d
NR/ BR/| CB/ H U9 toH |
(phr| (ph| Y2BmiEdLHEY "o s
( MPa (%)
60/| 7,0 235 78
55/| 5,7| 234 77
40714075757 4,3| 234 73
40/ 3,3| 241 67

st ftesyj MO MisOtej ¢ O, fomsts j <O Mats' Mise O
ZOMO & E MistckzC skt q M dfHoQiddejdemsO . MissQtdgiditsi HBo SHJ
ckzmsddsgj EdzOCtmdedr ©9jL0O0 d CSdHOT O KOdZOYDOs BPC it
JWjiCOl Hts®Bdd&ZOsOdZ ckzdkO0 <j ffmksoOolsd &jch o (f
fsojLda@b6.j)l tdjsMisOdzj HotMlstekzS ] ojLj §thmdzj [dz
WOoClkste C° d HAEOOUugj ‘d@0 ‘fitde Cplz f SH dzsy dzi - dzOf OH d o
sCfipgsd o desds MOt Sk RdHsy jtesSMdHd Mj fot
f sdzd d3d tedzed d3 dzOdzy d O, HsoatSHj<d HB EkEdOCtthmdasce
dzO dz@plr. |

U OB J WO [ 4 7 Odzd yNR / iBeRE "SHBIRY @R/ R PJ Isg@ tc@@QIE@ dzO 200
k Gy .

1 Cqgt i Cq
NR(/thRr/ CEBp/hF PG| DA u(é)htg;/;
( MPa| ( %)
60/| 16,2 391, 69
565/| 12,4 338, 64
4074075747 12,0 354, 63
40/ 10,4 359,| 60
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SsdzOydzO Mmots’ Mlsoa © kdited ¥4 dzdm RBOISjted OdzO ° OF
9J ROEZOGCO® jdi3 fsdzd i3 t® " BddLEz E<jd LtcOyYy * k2, Ho:
fsojLde O j d ¢qHOC J BOCtesdiisdz] CEdzME dnr d&OdzZOyC
CodeC ztej dzlsm& d - ftetsyd MO ° J SHtc] ' Jdz2 MstkzCIskztcdz
d SMY Jj tod d3j dzls O dzdzd @ 1 it Ty dztsued@D € ueth)@ap] “f so j L d o OF | o
fsdzdd3j 6O Ct5' d MOHtWY j -g’LjodS<.j dzjB DG Lojd s jj deftsd
f sdzd d3d tc O, yos d tj zOsdoedzs dBOdzy HEBSL ] dBsekz duL
gLl tedL Oyd ' Lk, sCMdHOWdssl,L ofizla OO tc A tgjts d3g @l ts ozd IsLe
ZOZzOYO d IO BHO4Hjicd HOQ Omzzd ¢ O dRBALCBO R RigHitdzy O ° O
ZzO d3j -~ Odzd yN®R/ BRESHRBPptOL dIsO  f o -t MY = HEEG o dzg de d3ts
CBded L HysOgjie ©. s O hlsts ° j5 4f tedid]u dasiifste §izO d Hindkz| y
yotemsts<kz sfOHO & LO BBO IdfO MisOtej * ©O. wlsOtej ¢
ftotsdzd dzO L Olsj L dzd n mMots MsCa® ¢80 Mk tjL kzdzsC
Isj B3 j QPR BZBOHtj ' jdsd3 oatcj o3 deMS sz ddalsj oo Odzlz, ¢
168h

1677 npe crapema m HAKOH y—3pauewa Ha 200 kGy

aKoH ctapewa Ha 100°C u 168h
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60/0 55/5 50/10 40720
Canpaxaj RP y CB/RP nyuuny (phr)

tzd8SDIsdyo® REE GBO RE@ dzd ditec jdE&iyre de firle ts 3t 51 6f
d d&zOSCtsdsCldidted®s d o dzse d t©OHJ " Oydts
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40 Mmedfjj &y j odHjlsd HO " J MOk p KO d
LtsOYd ¢ 4 . v CdBOBO Edtejyj ddd MmMkzif tsteds, ¢ ts dz
BsdtsmizdW Judzj o9jLj M HjhOsaO dO ftsoadhjddds Isj
sMzsB O' O j &3 ctokzf O ddMmSj Mt dojEHATHECS] fogadEyid HE O s
HdBCMdH -H[] ided2Widds . ve BBsSGIzOMmisd ydesmisd, E o] <dd
dZOMlsO* j LBt HBJdZOMsdd  j¢ JWisSkoO ftwsyj MO fto
ftseojLdo O O, BJL BBLJtO d2O e j <0’ gyl i dzO
stsf dztslsj d HtetsHEzY jdese otcj 3 dzO Edgtcj ) O OF O, Wts
ftjSqizeBf. <j Mj-SBOMSEBEBHL j, hilsts fj BB OhS O
Jdzjtced tsd3 9jJL0O. 10 O dOyddz &zOMlsO° ' & ttOHJSC Odz
(s’ deiPxd tH oy lsdds JddH@Ssyrlihzda| {fotihded diaste @
teOL dzdydlsdr ojddyddzd d MmMstezSbkztcO®. ¢St " j ftod
ZzO¢h j “j Htosdkjddlsd &' EfmsBdad twOMy sEHB Hj dztse O

600

177 npe crapewa BRER naxon y—3pauema na 200 kGy
| Hakon craperba Ha 100°C w 168h

n

=

=
1

=
=
=
1 .

% 7 2

300

[Tpexnano m3gyxeme (%)

200 %%
K5

0555

100 5
15950,

0505

ool

0 T S T 0..

60/0 55/5 40/20

Canpxaj RP y CB/RP nynuny (phr)

gz C O 55. yASRBOONS /ffokided &2z 20 §t6j SqdHdes qLHEY S
fe] d ROBEGIBPEEBAGSe d ©OHG Oydsdse fis

vECEd MisO®] S O, ot HdsMmIsNR/LBR/EIHHY r s |  HOL
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tOL &zd ydlsd dRPREZ L& ®Bz dzd dzz Mj MBOTE . v fesyj
Edigtei yjdzdr BOLjted OdzO EfqdziH MIsOtcj ¢ O, dsdzi ¢ zdzf
sMmdetse detse  dzOdzy O, hists HBotsHd HB MO j dzj J dzOfr
ot HdzsMisd B3O ftoj SdHdzse J-SABMPHORZRE i OE] T Bddzs
MsOtej O dqLOLOOMSG .LteOYJ*jd3 (fMddc o

1 OH otejHdatsMIsd ftoj SqHdeSE dLHEYJCO LO clkdj dzj
LtcOYyy ‘0 Mj B O OO ' & HBHOIdddEd 9 jLdea0Of jd&3 (k&
o jdzdStse Btots' O Mztd sz@fEOCPHEDIEDsEBO0° j &3 L cOY,

100
177 npe crapema B33 naxon y—3pavema wa 200 kGy
90 + aKoH ctapema Ha 100°C 1 168h

80
70 ]
60 -
50
40

Tepxoha (°ShA)

304
20
10-
.

6OI/O . 55|/5 | 50}10 40}20

Canpsxkaj RP y CB/RP nynuny (phr)
sdzd O 56. v ISRIPOOOB /foRdehdl CdzO IsotcHB<EkZ SR tsL dIs
IsJ eEESMdHOISdo dzse d OHd Oydtdzse MisOte g

sOts hiIss M tyjSdoOdzts, IsotcHts<O Mj Lo j <O 0O
LtcOYd ¢ J d B(. MdocpUta s< O Moadm dMfdlsdo Odzdr kL B8tcOC O
ftesyd MO MlsOtej] T O. mMiH®RO BH fomMdziHdyoO MlsOtj ¢ O
B@BOIsjted Oz, Ct° j dOMSO" £ EfMdzjH CSdHOT O ojLJd E
9JLO. 1o € dH dzOdzSwedte fifs SIskdof © jz L tefpdzy o4 L d, Gz
MtezCsktcy COEZyYykz¢ o, d $dHOS O &OdOYyoO {ftse jL OdzO
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yoatefmsts<jy d dqLHEXYJTO ftoddf d R/ B R IEHBIR dsH sty OddRs c
B Misd BO dej L OMd<jdedn o] L O UzdzGs fndasle sz waEOxizyd®o A3
ZzOdzy©O© fYtsH BHtj ' jddd3 dzj  sots? dedds EZmdzse d 3OG. 1 O
fsfd] B0 IdfO MOk s O.

455. sqddzflEdEu@®O] 100 0° 0 d jojttrd j SERfsLdlO

VLdZOS temdes i sojLdoa O] dZOZOYO COEykzS¢O E ftets
mMdzsBsHdzd R ttOHJC OdzO E®icd dipepPaidd a@pd ji jf syt <Oz
" ddzijteed O HedaWdipgojlQyggdL g, 38 Mmji dEOCs tOME d
st dzsls | |JSEaEuE) § GEGEcH0 AF L Fdlsd O z -CiESNER] tO° | o
cOHdCOdZO. [od wOHdSOdd dOfOHO k& | dzj d3j dzls Otcdzd
oJ Wi sdL atts@H KO dzj -SHUsRBYs e, OH O & Odzd dzdzj d B J daL
COkykSkz d dL OL dioCR qedfiEfdiNcE] t6 P¥ P j deyd  Ofedes dzOf OH
SojLd ko MmMkts ke? jddydese MECj dzj IsO -Fodzjulzf 0, ° j t&
(54 kcatkOmdzes) dzgdy © bk f tstej 'kictad /dmoO s )COideddoddeddogs ( 7
(77,5 kcHd Jmedsps. [Cuv O J dzj tc¢ jusdBd® Hf defij HddbtsfirHlsdzy o
ftod BOtcdzed a3 3j s OBO tcOHJSCOdzME dr tojtQSOLIYdO Gz figis o
ZOMlsOe? O tshzsB O OF j 3 s dztslsj, hlts ' j ftesf stoy
[i'"Eksdd, SCStdzdyddzd ojL Odtsc MEzRftstcO® di tHte]' ' E°
BZBjted  Odzlz. [ 9ojLj d&seckz Bdld w©OSEJydlsdr Is
H Mz dUCHBO-His  sdzq MEIMUNSLH O 1 0 ©0OL &zd Sk tsH  f tsdzd ik
9 L(BSS) , dzdiy d H dzf(-S)eo jddgn S " E " OCO o jLdeOFf
B ' EMtsBdzi EHO? j dis@yls dd deQjdzO@y OM j¢ OdzjydBZtsy j f sdztso ts
His' | HE TEHOOWOd) dzdets MO fJesyjMsd kdzOS tidats
J ZOMistsdgd edzd 3 MdMisj B BO &syd HB<d d H MEftk
tcjoj OLPBE OO ] t©WOMSIJHOT O HJdZO o)< Wte@BdtoPdedr [
fsmiBdts dL©OYjdzO E MdMmisj BdBO MO eodMmtscdd Mmis
Isj BB j cOkztcOBO, d ftojHMlsOe? O C? Ekyded WOCItste Cts
J ZOMmMstsdzj cO.

[dej ecd  § OCIlde Oyd Jd Rait@jghtadsd@HBP s\((flsO dzO B C
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NR/ BR/ SBR(@B/RRR20/55/5) Bdzjdzi§ SOkykzCO Mk H

UOB j8O (4zjtccd O OCIsdd Gydd Jto jHedgetd LfdO s§@IdED B
NR/ BR/ S B F/sQg/RR] s j

CB/ R Eax 310 Eax 310
NREBRIL " ohel (kd/md (kJ/ mo| FelFa
60/ 0 99,86 144,93 1,45
55/5 91,29 126. 04 1,38
407405577 95. 60 125. 31 1,31
40/ 2 95. 60 129,30 1,35

10 shdseskz §sH@s@E @ fif)jj dtOBH dHiChidH QLHIPB C 5 d3
ECBRPf zdzd dzk i s j <O O Odzd Mk eotjHdetsMmisd d HO? J
LO kLtsttOS CRBPYOEZ ] Mydds/dS BR/4CB//40/ 20/ 60/ 0) .
sOC' | BHdshd daOnddsjHEzsinisH ROET BRI z dzq] dziz 1 G
ph¥ytshilsts “j ktfdohds &k Olde dddtsmisd dzO dzd 3 O
L Oadr dzO° 9 dh O @mfcj & faRd SO L DiOfeh gzts fiplszHOH dgig ) Bsy § toj <
A dzj toefjdECCids e 5?2 dzd CNE{ BRY B BEOICB/QIROJ 20/ 55/ 5)
Bdzj dgvd S OkYkSO. sOCt M) fsyjn kdOSthndse §so,
OCIlkde Oyd § fJsyjmoO tjoj ihdsty (JOSHEH ] Jjtagt® jded dt
tej sd3j sted MECdm Stedodn) isdeiOe ddfIsid @Y Edas@wd "ojte j
fsojLdoOf O, BJL BBL iigds yy it HaslzQfS Acdzpdadkas i otg jug. o
dedyj Jdditced J OCkdeOyd j, BHoead O Mmj d&OCHh d
LO ddzdydweo®j tj 0¢cyd § .- OinpyffptstOlisisdzy O° @ j b @
9 EOORB jdzOIsdets o j<bk jdzgjtead k2 OCIdoOud § (4 t5),
Zdgtcj )y O OF j ) , sy 4 MbtseO CddzilsdusSd dzj f s ts5? o
JdjtejlsmM¢)] BOted jtog St k2 " jJ oltcjBdts ftoj oOL g

456.f Stolf 5 dzEasEEi@BL dls O

H ST fdSOLE j] NROBRSAGMR/(CIB//RO0/ 20/ 60/ 0)
NR/ BR/ S BRR/A400B//4R0 / 204551/ d5ls) O
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o ———

DR pm 16RB2S

N

b5 [ KIS tsc NRVJIBRI/ SERI)CB/ RPd( 48 -
NR/ BR/ SBR/ CB/ RPS &I 4 GLD0/ §BAGE o j <

vftstej ' do O j 3 fmotehddz® Etsy®Oe O MmMj KB “j ¢
f zded dzspizsh € ¥OIsC d ° ® O ( fifzdt€ @o dzts Bj teded * ©, HBE “j ¢t
s OYOBZBR Z dzd dzs g h@ T ®D Y BNdzd&OcdzjH §oth ddd - j
Hd MY § teajddzdjy ofdzj C BYf izdiafidia®s. MOMIsts” d fmj tH M jtededn
~ntcOf Ooatsdz i sotch ddesdz S5 j] W-sGozdm®0. 2 vO Lidsjdsd @ls jd Ist
NR/ BR/SSBRf MOHECBfzdpfoddtss, HdMf jter d O f kzded zO &k
HSBO, O otsj H difds< jf ©jjS JiaQRPY judmodzsG B HE@AEMGEE L2
Csdzdud ahutse d5 © fMj cteke? O oot ddzO® Ss&fsL kO
RP( sCmmillsts 30 L O fsfmdzjHdykz MdBOS j ¢ j Dt daOdzsmlsd
1® HO (@@ j dzO

457. FDOUR&ILO CtdifsLdlso

FTIfR jSlsted S tdf BIR] IBR/ &6 R BEAH MRRIR S Oz ykzC O { t
f sfpizjtcOYj O HOLSBMD @@ MdEipEd SOLOMdzdE Bt  j
Of s ydsddn ktcOS04H OB jod fipziisk s @ jndsds B8 y d s dzj
qozls j deL lf s S @) j G -2 841122010 ° ] dz® Omddsi sted ydelz d
o Odzj dzy d s dzglzC-ld af B e POYd - HG ez ff ©. -} 405 L 4SH-3 87 0
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CM 09?0 Mj bOCO MtejHS jc-CHugsy B BB O & OJ § 1

o Odz (c"Olp ek} G @Ok t6j L dzls Ols d BO HEkedi dMiswOy do OYS
0 MsteB ydsdz0 Is0OC-03 B 0k fisfipjqcu-HesiH? & &GOy d & dzd 7

9 BBOYNMREY dLO ftdfkls®B §BRS O Wk ShEf j[§ ®RBP 0 6 m

ldz0dzOL d fj Of Mt ydsdO tEMHOCIH S @RonEdseddd @ i ol

oddzddz ctkfj o0d ©WOodd. sOLOCkjtdmlsdyudd Of it

Bj dzL § dzM S d S B®MIEj dzdzPuzOmMd dz© 700

neospaueHu CB/RP=60/0 phr

| v
y 1

Lo

oy

“." s Heospayenu CB/RP=55/5 phr

y—o3pauenu CB/RP=55/5 phr

Pednekcuja (a.u.)

———————— et N il kit ettt bt T WLy
\

3500 | 30|00 | 25I00 | ZOIOO | 15|00 | 1()'00 | 500
Tanachu 6poj (cm™)
sdzd8® -I R j SNSRJ/JBR/ SBR/ CB/ RPINROBROSREBR,
(40/ 40/ QOBHBY B3O Huctg Owfj fAEREI 200

1 0CudztcOyYj * O € s3] NR] BR/ &6 RBBBHERP ¢ Okzykz¢ O,
Of MsteB ydtsdzj OS] Mk § sdj tej é2j0 €cOn dpof dif tsctes Wdtdsjdgj o
stcOCj St j {§tlsduk BH-CHEd&Ed)d2EEHET) TcofBdfO=ydd 190
zO BNR/BR/ SBEzZjGR d COZHBRC Oiz( fijgd@&@; ¢ © § tsd3j toj dzj
odh didgj Co IO sCOLE jJ HO -GHCG @O i dih] dd<ty dadex
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