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Abstract

This study sought to develop rubber band made from natural rubber (NR) and
fiuorescence pigment. Variables in this study are type of NR (air dried sheet - ADS, block
rubber - STR5L, and crepe), type and amount of activators (Zinc oxide, Zinc oxide active, and
Zinc carbonate), type and amount of fillers (CaCO,, Si, TiO,, MgCO; and Zinc stearate},
amount of fluorescence pigment, vulcanization temperatyre. and rubber blending (ethylene vinyl
acetate, EVA, and ultra-low-density polysthylene, ULDPE). Compounds were prepared by
means of a two-roll mill, and vulcanization was performed in a compression mold. The
mechanical properties of the compounds were determined according to Thai Product Standard
{rubber band} T15.886-2532, which are tensile testing, aging resistance, and permanent set.
The appearance of color was determined by eye-observation. Among various types of NR,
crepe shows the best color, while ADS becomes the worst nubber, Zinc oxide active and Zinc
oxide can be used for fluorescence rubber band, and Zinc oxide active seems to be better in
ferms of better coloring and more brightness. Silica shows a good promising filler while CaCO5
is the one should not be added in the compound. Zinc stearate also yielded bright color,
however, #t displays chemical blooming after thermal aging. The appropriate vulcanization
temperature is 150°C, and fluorescence pigment content should not be lower than t phr.
Based on specimen color, NR/ULDPE blends are better than NR/EVA blends. Specimen color,
shade and brightness, strongly depends on all the above variables. Since NR contains
carotenoid that creates yellow color for itseif. Therefore, this yellow background limits the
brightness of the fluorescence pigment in NR. Two compounds exhibiting the best coior are

formular ZC4 (crepe) and AJ (STR5L).
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A s, =) [
AT 1.4 FUUANWAENEY981TA D29 WBN.886-2532

AIMEN AT WU RTNA
Uszian 1 sn 2 | Usman 3

ATMUIBITIRY (MPa) laiounda 14.7 L 17.7
anuBafiome (Geuas) Wksoni 700 r 700 L 550
uaqé’aﬁmmﬁﬂ%’aua: 300 (MPa) laifin 1.37 L1.3?—1.7? ldonnin 1.96
aruiens (Fovas) tufin 5 8 10
msﬂun'“o
AnudHusds  wisuudassnena 25 26 25

Muussdarautusa Fovas) lifiu
& A ]
Aanvbadane Waswwdasnnanyie 20 20 20

| Womariouvuiis (Fovas) Tarfin
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gasenaiavesriasnandl (Maurice Morton, Rubber Technology, Van Nostrand

Reinhold Company, New York, 1982.)

&7l ganlagtimin
pnaunaeaiians 5 uaa 100
Fadaanlod, active 1
NIARLALSN 1
wanfoanFuaur 1
MBTS 1
TMTM 0.1
Musnn 2

Canatnaleaun Antioxidants 2246)

A, A Fol A
auumaammmavqn 10 N N160° C

AMYARITINL 0.94
aANUMRABUTIRY (MPa) 23
ANMVLAIA (%) 860
Tugdati 300% (MPa) 1.2

Tugasdanana %:Lﬁu'lﬁ"hau'lﬁ'uaamomomuqmﬁmﬁ'ﬁaaman.n.ﬁ'wﬁm‘[ugé’aﬁw
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paaganaadly  uAasn bRt umzssaRuwAninuadwnlase Y Bun
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upatBonaiuainelinnudnsiwzszann 2.6 Mivmusoldldladin 25 phr wadhly
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Pale crepe
Zn0
Valcanox MB

Sulfer

300% Mod TS %EB Permanent 0.
MPa MPa set

1.82 21.37 790 6 0.98
3.40 19.74 6l6 6 1.09
3.13 17.25 605 8 1.12
3.15 15.93 591 8 1.4
3.18 14.77 554 12 1.22

75 PAZD 25

1.5 Stearic acid 1

i Vulkacit F 1

2.5 Vulkasil § 15

*PABD foe19835umATuT precrosslink 80% 19 53% KNO3 + 40%NaNO2 +7%NaNO3 {anasy

Y9 140°C O.n. 1.8

FI0019YN IHBUARI)

ADS

Zn0O
Stearic acid
Sulhpur
Antioxidant
il

CaCO,

Crepe band
low modulus
100

i

10

Crepe band Compound
high modulus band

100 100

1 1.5-3

1 t

2 2

1 1

5 5

- 25-100
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2. IsATnaase

UUALAISIAN

N
.
ad
3
Y]
3

®  NITITNTIE : 9WADS, BNSTRSL, Uas 8Ndcrepe
® waaLuagﬁ'l'fHﬂuﬁuzJNﬁ*sum’!ﬁ : ethylene viny! acetate (EVA) WaY ultra-iow-
density-polyethylene (ULDPE)
& yIFuATIEA : SBR
® Vulcanizing agent : sulfer
® Activators : zinc oxide (white seal) 3@s1mnwlas S. Samdran Chemicals Co.
Ltd. Ll‘szmﬂ'l‘nn, zinc oxide {active), zinc carbonate, stearic acid
® Accelerators : TMTD, MBTS
® Antioxidants : Wingstay L, BHT
® Fijllers : CaCQs , silica, TiO;, magnesium carbonate, zinc stearate
® Paraffin oil
® Fluorescent pigment : OMNICOLOR PDQX4H318 (Fluorescence pink) (TulLy
Ry (~100%) Light fastness = 4 (DIN 53388) Usznaveas polymide co-
condensate with organic dyes %ﬁmn Clariant Masterbatches (Thailand) Lid.
EVA ﬁ‘l‘ﬁ'ﬁag 2 1030 139n77 EVA22 Uz EVA28 lanligiunauvadliiiracBiaan
U 22 uaz 28 mol% MuIRY ULDPE AlF &0 ENGAGE 8150 fintnummiaumyniiy
0.868 MuwaliaihisniriainariugIrTIT AR adnsFeufisuisesiunuild
wrewadweinasasiieele WiF wazmanmndnulddtusissamasdunits lasaw:
ULDPE ssuauit lddAuesossum@’

2.2 \w30efia
®  Two-roll mill (Yasuda Seiki® 191) lhia3unaenaning
® Moving Die Rheometer (Alpha Technoiogy® MDR2000) 1993 cure time (tgo)
2a3e9nDULIN
® Compression mold (Kao Tiech®) 1’iﬁfugﬂméﬂauﬂﬂﬂﬂu’f’umu

® L L S = ﬁv
® Tensile testing machine (LLOYD  1000S) lemasauayl@dunsasvaidu

NaraL

® Oven lFaudunagouianismagay thermal aging

! V. Tarrattanakul and W. Udomkichdecha, Development of novel elastomeric blends containing NR and

ULDPE, J. Appl. Polym. Sci., 82, 850-660 (2001).
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® L2 o4 o ;
® Hardness tester Shore A (ZWICK  3100) 5 aauudsnesbunassy

2.3 pTiassugsaaniid
= a = 1 R A A e o ‘ L3
myuavorndunishvanuasnainsnldidwiodoidu Sondy sveandiad
P 4 [y i a . a b
(compounds) 1aTans3duileiousenauddiaiasuaaasgnnde (Two-roll mi) 4w
o
AAUNTIHENAIN
1. ﬁ‘amaLLa:msmﬁmugmﬁﬁmuﬂ
al L - - 5 M Py . .
2. paratiily ez 3 wf W@ussalionudeudaalui - stearic acid,
pigment, fillers, paraffin oil, Zinc oxide / Zinc oxide active / Zinc carbonate,
antioxidant, MBTS, TMTD, S
3. 3w muﬁfm"’saﬁnum’luﬁaoi'mzm"lqﬁnnaoﬂszmm 6 a%9 (Walwaniall
NRUTAUO NI
d et [l ] [ i ‘ﬁv { s r =l
4. WanansTy Uinterhvresszosinitannds (weldlauiumaliainumm
AMNGHDINTS
o [ [ l.f' " J’ lﬂ. B
5. hugneutie Duediaieafiuiia 16 T2lus nauﬂﬂﬂmugﬂ W0 I3
~ P ot
winsznolwbami leaan

24 m‘si‘fugﬂ swasNl1IR

iarsnautIsf danndas 2.3 NAFBUWIWIAEN (cure time, te) oSy MDR
Imumﬁauﬁqmugﬁﬁﬁmuﬂ‘li’a’m%’umﬂfugﬂéaum‘%‘aoé’m (150°C - 160°C) nieufiazi
113%1&31]1.1‘3%1.!.&4%%71@7’1ma‘%‘aoé’m (compression molding machine)

gapuddnnda iiduuiuianuniszanm 1.5 au. Imﬁﬂxaqmm“ﬁm?aaé'ﬂ'l’?ﬁ
Qmﬁgi‘mﬁdmﬁa (150°C) Wanuaulunissa 600 novos’ Idaslunsdarniy (g +
1) wifi Lwiu%ﬂﬁ’lc-ﬁ'%:gné’ﬂlﬁ'ﬁgﬂ%’rsmummgﬁumm@maumsﬁoﬁm {tensile testing)
ASTM D412 - die C

2.5 N1INAdsUANIR
2.5.1 MINGFDUAINUAIRNINUIIRG (tensile properties)

YnyInagauaiu uan.886-2532 ﬁﬁ'ﬁuﬂ@aaugﬂ%ﬁa ASTM D412 die-C 928007
157 500 wu./w ﬂuﬁnﬂ"}Lmﬁoua:i:mﬂﬂﬁq@mm midwaliarusnGudu (L) v
A 65 wa. Fudnszuzvirszaiigrip tiesnnlifinasly extensometer lumsnamoy v
MINAFOLIININ 8 Bwaaae
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2.5.2 NMINAADVAISUNLSI (thermal aging)
MINITNARBLAIY NBN.886-2532 ﬁﬂ‘“ﬁwﬂaaugﬂ'ﬂa ASTM D412 die-C 9144 8
‘V = h é - [ s = o L L2
u sudlngaungunnl 70°C 1flwaan 7 W WA IMARaUSIUATWNIBILTIFIONDD
o P wia, % A - oA a . A&
2.5.1 S imstlauulsisuld (memuusdauasauiiafiana) desumiaaluit

= = [(A - O)OJ x 100

e P &e Sopazpaimnufounladsuna
A 0 MBIFNLAMAINITUINT
O @8 APaIRNAADUNTUNLSI

A wel s & - av W .o P
gisurmladsuduuinniosufld eanagw wen. aliRasannaiiviiu
A oA a - \ A W &, 3 =
wWiganns usRosonUSnamafsuulas folimsfiuiass: 25 Meraui I

s,
wasauuaidan e

2.5.3 N1SNAEBUANMNBANNIS (permanent set)
AIMINARaYMY UaN.886-2535 1'3%%716133”31]5"16 ASTM D412 die-C vuaiad
wintluwsns gauge length Rilszarwag 3 gu. Finnimasay 3 Sweagng
1. nosovitudmiuds 2.5.1 Tanlddanmifarindn 500 vuamnd fwualddu
nagoupnAIdaliiy 32.5 ou. 35 . uaz 50 T snwsrorfedl i 10
Wil udhdunessueannnissila
2. dunassueliuulfniinnm 10 wift Tufinanusnussszasvefitieas
nuBRNY
3. MW7 mm-wﬁﬂm?ﬂugﬂ tension set daaumisiolli

Ts [L - Lo} L] x 100

= ]

o v
da Ty fedfeuassasnnubianis

1Y

3 Ll A e A‘ el
L flanNUBI(se LI:W'N'ﬂﬂdﬁﬂﬂ'\ﬂU)ﬂLWN‘U%ﬁﬂdﬂ']'514@}&911

h

Lo ﬂamwma(izﬂzmmaaq@ﬁﬁmﬁaumimaau
- at A W a P o Hw 9, o 8
dissnnlasemsidoijantumadanngariuguitlils  fler  TuSurnnn 3aldviin

[] » A = Al
ATIRBUANUBUILLY mm@aaw:s\j«aLuum‘mﬁﬂmﬁuuﬁ ANMUIIBLIIRY navszosiialila

PINYBIGATAN
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'3
3. NANIINAFDIUAZIDVTMHRNITNARDY
4 . r
aawil 1 gassreianasdazronussiiadausnyaADSURzEIATIIY
e
3.1 N1INAABIN 1: Nsaangasyn
& a 5 o “
msaanqmmaﬂaum%ﬂumsmaam alzmg@nua:qmnnuu'lun'\mugﬂﬂﬁﬂﬁ‘lﬂ
FuruhilFralawaclandfduunfiegdlunmsdimwuaes yeon.886-2532 lagimuadady
g ) am W o A P o " - a5
nuua@aaua:ﬁuummmmﬁmaamqqn R TG TR A TepValiTh R LR TR EL MR gp [STEVRIES
o minsuaniiduwlibiezfian (EVA) fusssumd uasgunpiilumsisanlud
[ L= 1 L A‘
19 wazstsninaaasaaniiiu 5 ¥ada a9il
1. ﬁnmnmsm'nﬁmé’amz@i’u (activators) 3 T8l fio zinc oxide, zinc oxide active,
L% zinc carbonate
o ¥ - . .
AnwnawnIE RN (filer) 3 Tii@ Aa CaCO; , silica uaz TiO,
a - A a
ANWUSVUHIENAIREY
" - Y
ﬁnmmwmqmﬂguhmmugﬂ

o s> »eoN

dnwnavasnsuanianfidulifierdias (EVA)

A = L") A - [ =
MINA80eA 1 1RANITDWADS 1 HaIRN IFaNNUTILTIFRas ATz UIRMTWaN TN
W gﬂsmoﬂaum'z@fu&m‘lum'mﬁ 3.1-3.6

T 3.1 qmmoﬂauﬂﬂﬁﬁlﬁ ZnO ({uamszduuszlisuHaannd CaCo,
qors 1 2 | 3 4 5 6 7 9 13
oM ADS 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Zn0 1 1 1 1 1 | 125 | 125 | 1
Stearic acid 0.625 | 0.625 | 1.25 1.25 1 1 1 1 1
MBTS 075 | 075 | 075 | 075 | 075 | 075 | 075 | 075 | 075
TMTD 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375
CaCo, 625 | 125 | 626 | 125 | 125 | 25 | 25 6 -
Sulfer 126 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 15
Pigment | 0.625 | 0.625 | 0.625 | 0.625 | 0.625 | 0.625 | 0.625 | 0625 | 15
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Tefi 3.2 gm'smoﬂauﬂwﬁﬁw Zinc carbonate {JudInTERULARLIEIUNTNYDY CaCO;
a3 8 10 11 12 1 c2
1713 ADS 100 100 100 | 100 100 100
Zinc carbonate 2 2 2 2 1 2
Stearic acid 1 1 1 1 1 1
MBTS 0.75 075 | 075 | 075 | 075 0.75
TMTD 0375 | 0375 | 03 | 026 | 0375 | 0.375
BHT 1 1 1 1 1 1
CaCo, 6 - - - 25 25
Sulfer 1.25 1.25 15 15 1.25 1.25
Pigment 0625 |06251| 0625 | 1 0625 | 0625
o797t 3.3 AATHIIN sutd Al Zinc carbonate Lﬂuﬁnm:ﬁmmzﬁmnﬁuu”fﬂ@m*]
gaT CTi | cT2 | ¢T3 | cs1 | cs2 | cs3
119 ADS 100 100 100 100 100 100
Zinc Carbonate 2 2 2 1 2 2
Stearic acid 1 1 1 1 1 1
MBTS 075 | 075 | 075 | 075 | 075 | 075
TMTD 0375 | 0375 | 0375 | 0375 | 0375 | 0.375
BHT 1 1 1 - - 1
TiO, 10 1 0.5 - - ]
CaCo, 15 6 6 . ] )
Silica - - - 25 25 10
Sulfer 125 | 125 | 125 | 125 | 125 | 1.25
Pigment 0.625 | 0.625 | 0625 | 0625 | 0625 | 0.625

15



- LR . = s 4
@7 IN 3.4 gmmmanﬂnﬂ’nl’n Zinc oxide active u_lumns::s‘m

03 ZA1 ZA2 ZA3 ZA4 ZA4
119 ADS 100 100 | 100 100 100‘1
Zinc oxide active [ 1.25 1.25 1.25 1.25 1.25
Stearic acid 1 1 1 1 1
MBTS 075 | 075 | 075 | 075 | 0.5

TMTD LO.26 0375 | 0375 0.3\—lﬁ 0.3 _J

BHT 1 1 1 1 -
Wingstay-L - - - - 1
- CaCOy, - 6 - .
Silica ~ - 5 5
Sulfer N 1.5 1.25 1.25 1.5
pigment 1 1 L 1 1

&

P o
a1T9N 3.5 qmmoﬂﬂum'mnumuwamaa EVA22

ga3 i VA22-1 VA22-2 | VA22-2-2
D ADS 90 80 L 80 |
EVA22 10 20 L 20
iinc Carbonate 2 2 2
Stearic acid 1 1 1
MBTS 0.75 0.75 0.75
I TMTD 0.375 0.375 0.375
( BHT 1 1 1
F CaC0O, 25 25 125
Suifer 1.25 1.25 1.25
pigment L 0.625 0.625 0.625
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A15197 3.6 gmsmaﬂaumﬁﬁﬁfﬁummm EVA23

jr‘
gay VA28-1 | VA28-1-2 | VA282 | VA28-22 | ZAVA1 | ZAVA4 EVA |
14 ADS 80 90 80 80 90 90
EVAZS8 F 10 10 20 20 10 [ 10 100
Zinc oxide active ] - - - - 1.25 T 1.25 -
| Zinc carbonate 2 2 2 L 2 - - -
Stearic acid 1 1 1 T 1 1 1 -
JL._ﬂ
MBTS 0.75 0.75 0.75 L 0.75 1 1 -
F TMTD 0.375 0.375 0.375 0.375 L 0.75 0.75 .
——— e — "
BHT 1 1 1 1 - - -
CaCo, 25 125 25 125 . L - -
- Silica - - L - - - [ 5 -
Sulfer 1.25 1.25 I 1.25 125 0.375 J 0.3 -
pigment 0.625 0.625 0.625 0.625 L 1.5 J 15 [ 2

n1319 Zinc oxide iilusianszgn

fINaaadilasds AnwnBunmuas Stearic acid uay CaCO, 1ag Wi MMBTS
TMTD uss S AIM &0 0.75, 0.35 sz 1.25 enadeiy uaxlgnafiies 0.625 phr {3 1-7.9
U 13) mm'm@T’)ummm?mu.a:s:U:ﬁmi"h‘ﬂm@maag@nmemmﬁuﬂ@ldum’moﬁ3.7 1
AIdwUURIAsYeIngasiann 147 MPa  uazungasiidnannnd 17.7 MPa
Ei'am:u:ﬁmﬁqﬂmﬂﬁmmnn'h 700% ﬁqfugmmomfhﬁ'mmsnﬁ'mazjluma%’mmaoﬂmnw
#1930 2 @ ven. 886 - 2532 gm‘l31ﬂ‘§ﬂalﬁu1nﬁqmﬁaamn1ﬂﬁ CaCO, uaziitSunm
mﬁmnﬁq@l CaCOanuaalavasiansy uarauenlaaassnuFanmcCaco,fiduss
1 1Bunone® 0.625 phr iudruudesfiuly lueunsomvonai&selaled

n1318 Zinc Carbonate (fiweiansse

INMInesadld zinc oxide wuiniinisduesnan ( Blooming ) vadenTiadl fatiu
lavhminassdld zine carbonate $ofinTUsuinnnives TMTD wsr S SmsUiudFunm
CaCo, UasHIARIY uazifiy antioxidant (BHT) dansasluaimsfi 3.2 qmﬁlﬁmaﬁ%amiﬁ
winfign @ ges12 Ddmdanniigauaslill caco, wammamsusTAsULTIRIUES
a’maﬂauﬂﬂ@i‘nﬁjm{ﬁ@hmnn'ﬁ'\ 14.7 MPa uarszuzBio b 99979 Tewnnin 700% wWa
mnaasadiwhiiluimasdonunumslt zine oxide @a gmﬁﬁa:m“aoﬁmﬁ%ud 1 phr
Fuliuaslinniiu caco, 893 10-12 Salindueaninaassinaliinioy
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- s & o
TN 3.7 ﬁJJﬂﬂﬂ'}ulL'Nﬂ\?’ﬂﬂ\lg@]fﬂ']ﬂ‘luﬂ’ﬁﬂﬂﬂa\'}ﬂ 3.1

gas AMANUMUABUTIAY (MPa) anudeiilare (%)

1 17 x5 11563 £ 73

2 18+ 2 1117 + 33

3 J 221 1228 = 38

4 212 1162 + 42

5 2021 1149 = 24

6 21£1 1084 + 18

7 20+ 2 1021 + 23

8 232 1022 + 26
cT1 19+1 1015 + 38 |

CT2 23+ 1 1024 + 12

CT3 231 1035 + 19
S

C1 165+2 1010 + 35

c2 17+ 2 937 + 42

CSs2 17 +3 889 x 42

C8s3 2512 1001 + 34

VA22-1 18+ 1 923 + 26

VAZ2-2 16 +2 881 £ 30

VZ28-1 16t4 9556 + 56

VA28-2 183 850 + 72

VAZ8-1-2 22 1 980 + 186
- N

VA28-2-2 23+2 943 + 27
ZA4 212 1043 1 30 N

qmmo%’maoﬁnﬁmﬁu‘luﬂm}ﬁ’uﬁuuLémmSLﬁmﬁa (filler) Lﬁaamﬁmumw%ma:
'ﬁqna@m’rsmm'f':(swelling)'lum:mumﬁuzﬂ(nwé’m"’m) ﬁ'afu%oﬁmm%'uﬂ;agmﬁﬂmf
\@) CaCoO, ImUn’fao@i’ui{ﬂ:Lﬁ’um'sﬂ%'uﬂ'gom’uua@lmjmﬁmo la¥nmiimeasaady  TiO,
NEUNY CaCO, 'l.ugm CT1- CT3 (aTafh 3.3) Usngdn fauderla Tio, 1psdnios
05 phr  Asunsoriiddswlienddurnneieniiugouwly fe fEtuuadm
fuandu Mmsnesasld Si Tuges €81-cs3  wuhliFaalad Wnalwdouan uddh

18



. & » & wm g P a
USanm Si andnaziilieraudanniiv &‘MUWW’]%LLTG&GLLE’GN1%G]"ITNYI 3.7 YSus iy
A & o o A ' -
WaanIuasin IausIdsunuLasszosiia o ﬁ‘]‘ﬂ’]ﬂﬂ Aae8d  IWmMWSuAaslAd UMY

wisddsagbunadinesgw wen. pwinve

n1518 Zinc Oxide active iUuAInszdn

husadonununisnasaasld  Zinc oxide uar Zinc carbonate lafinsuSuiuion
3 used TMTD uaz S Lﬁ‘agnams%uaanmmaomimﬁ wananiigadinsi s isuna
FINILE CaCO; Ua Si uaemtlidasdndy (§A3 ZA1 - ZA4 Tuasdl 3.4) §ATZA4
ln"%aﬂ’lﬁﬁqﬂ aenslsfidnadinisduannunaasanaliAndu ma‘lﬁ'ﬁ'\?mmﬁgmmanq“ﬁ
IdunsEBinm 1 phr MlWldnefiFzuniu

n1slsyrenan NR/EVA
PINUINNMVAATT EVA funsansunuNRISd us: EVALﬂu'i'aqlﬁ 1038 asiu
madnesiaslueEvALdgaalann dugumatenaalSluniidely  dmuminiiNRuay
e = ek HJ L Lo - AH -~ ) L=
AUEVA Ao1was A1 01INRATR 9 lenaaasltEVA 2 siie AlLSunaldassFiandnanu
" s ' - a8 :' -~
weunUNR  ludadiunsft NR/EVA = 90/10, 80/20, 70/30 lagu viin LARSWINEVARINAIO
Hrwdivdpnnuaalavasnild fbesdililimadn caco, 14 LB TINRAGUNUNITHEG
- o
gmsmmauﬂﬂﬁmmmmauNR}EVA uEaIlUEITHN3.S uaz 3.6  1aIninsduasnan
’uaemmaﬁ%aﬁﬂﬁﬁmsﬂ%’uﬂgoqm TagmsUsulSunm, TMTD ua: S uasuSouifisuna
218903z uNFNTRANU  (Zinc carbonate WAL Zine oxide active)  &UUAMULIIGIDI
. A’ - .3 ¥ 1 £ =l ; =t .
pengafiagiunginusiinangu sen. EVAlIldd it idaalain Fvassmaunse
I w ' a N "~ = s A
AufrasoNR uaztldludiunmanng (30 %) 9:MlW shade Fddouly sunaniofivh
> =l ¥ dl [ ] A‘ ¥ LT A‘ .l e L
IRensuiiFlugalzarufonanmsoity sinszyinoansuililaifuifia@onnulusedy

Lwana (immiscible blend)

nagesgmuplizavmvianmlng

o ~ A o
nnmmasadiantludofgunglang : 140°C 150°C 155°C uaz 160°C lasld

u ' . A Y - & ' a ol

VM lumMstaa ludaue cure time (t) AETZREIDOTEI MDR W wWuimsTaan lugd

a I vt A a o & v & & ‘ “a =
qm“q&f 160°°C lﬂﬁﬂﬂlﬁﬂqﬂﬂqﬂ LLﬂ:qmuﬂugﬂﬂuﬁ]:ﬂqlﬁﬁﬂﬂ’]&]']ﬂ'ﬂu ATFHUVAATULLIIN D
) ' & v - v el w e - 0 = £ -
NN Uﬁqu‘luﬂqﬂ'ﬂﬂqﬂ ‘Juuvlﬂﬁﬂﬂ"ﬂu(fn ﬂﬂqﬂﬂjaﬂqiu‘ﬁﬂqmﬁqu 1507°C NMTAUATIZARIAN I

T8y Themogravimetric analyzer (TGA) namnia 30 - 500°C ALAATINTILNNY NI

-

20°Cimin naldanzedondian wuh mIFGuARIDMigMAnil 236°C uatazaaui

qu
= 1

' a o a P v, - w o =
agwnaiifamngll 296°C (A 3.1) Dawliwsdersanoangamaligendi 200°C fiany

1 U
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. v a o & & " ~ - o a
u@n’l'ﬂ,'ﬁqm“{]ugﬁﬂ”ﬂﬁqiﬁﬂﬂﬁqaﬁ YLD UIINTITNAINIRLBILASTHFLDI U TITNTIAN

H, ' o w A’
waswlfialdsuanusanuiniu

v adaa T ) o oA Pt e e
minasaslimEnifawgiu fa Fuas B3 uscfinion wuhmndaserlifiany

- = o s -y o = - el » &
aala wanndl shade & v InadadNUmng datu msBantRasunsialinny
fanuiu faunieaduiasiouussnlaunu tow &) uddishade Fevanu ziinades

AUAD LFTDITUIN NG

124

80 |

601

Welght (%)

40

oJ,__ﬁ_r__rg__—__,_——,_;_ - R

] 50 100 150 200 280 300 350 400 450 500
Temperature (°C)

P - - A a
3UM 3.1 TGA thermogram YaamIFaiauusy usaamIsagafigmnnl 296°C

nsualuyvinsfuaananzasdrsiadl
NnMIASmMTuesnssmaaihin@mainieniy TMTD) restiedwilas
NnnadaMTHFUBILaEMYTaa I Limns Ry %av‘hmsmaaaﬂ?uﬂ‘gamaﬁamma&
PHRBATM IR IHD B Iﬂmﬁangm's‘ﬁﬁmogm (@adSante TMTD sadndasann 0.375 phr
(% 6.306 phr) mnmimassndasduuarlidumafinie (@1519713.8) madiuhanaiia
qans Uszauamududa mbdiuddgwimsBusanuvssamsedild ldnmmaseaduncd
Weasieraumsdnosnunvasenaad Alinulomdonan wnadoadu ldhnmasa
Lﬂ'%'ﬂmﬁnwmaaqmﬁqmumﬁam"lwﬁ'ﬁﬁda%mmmwsm’ma wuitnadaddwmield
qmﬂgﬁqai‘fu uarlaoMudnyaisnassinme (1 19ADS) fmdusmlasaiimesegudy v
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NMINAREURNLREULIIAIIDIFAIAN g dsulAdanalismananasgin van. dausaslu

i w s Y f v d v - &
a3 3.9 mmmnmﬂfnummmﬁw:ﬁmaﬂmtﬁnuauLﬁa’lﬁgm&gugmu

meft 3.8 gassaanndildlumaudleiiymnsduesninvesconad
&3 16 17 | 18 19 207 21 22 c3 |
g1y ADS 100 100 100 100 100 100 100 100 J
ZnQ 1.25 1.25 1.25 1.25 1.25 1.25 1.25 -
Zinc Carbonate - - - - - - - 2
Stearic acid 1 1 1 1 1 1 1 1
MBTS 0.75 0.75 } 0.75 0.75 0.75 1.5 0.75 0.75 |
TMTD 0.375 0.3 0.25 0.3 0.25 0.2 0.375 O.SQ_J
BHT 1 1 1 1 1 1 - -
B
Wing stay-L - - - - - - 1 1
Sulfer 1.25 1.5 1.5 1.8 1.8 1.5 1.25 1.25 B
a3 f 3.9 ﬁmfl'c‘s‘z@i'mlm?zmaagmmalumﬂaﬁ 3.8

gas AMUNUMURDUTIAY (MPa) amuiadans (%)
gotets0c 21¢3 | 112820
§A316 155" C 21 + 1 1189 + 34
g6 te0°c | 71| 123+30
gosrase’c L 2154 | tos1ss
89717 155" C 1912 1148 £ 57
gs710°c | 62 | 155 +30
39318 150 °C 22 +3 1149 £ 32
gas81ss°c | 182 | 1133£38
gaT19 155 C 19 % 1 1104 + 35
gs9te0°c | 1852 | 16833
89320 155 C 20 1 2 1140 + 45
ga122 &uaa 2 phr 150 ° 17 £ 1 1952 + 39
o2 fues 2phr 185°C | w2 | 2024+8
gav22 @dua 2 phr 150 °C 192 2056 + 40
a2 Wdwr 2phr 155°C | 72 | 1163+ 44
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%uﬁmahomomnqm@ha lduaasliTseil FunafuasEvandanvanlann u
sagindaslifausala ussiunsdiatniensfilsiininduncd loosssumévesmnesd
fndosndsantiianas S lvmsdusssteuussdnuiudasldluBnadeutanan uazms
Wesalawmlioudunwmadinwdasdauamziinldon

FBENTUIULIININGATE

g 38( 1. Ophr ) FATH( §1.0phr } §NI10( &1.0phr ) gaIny( #1.0phr )
gav12( 1. Ophr ) qa313( &1.0phr) gaa14( §1. Ophr ) §NI15( @1.0phr )

NAIZA1( &1.0phr ) §ATZAZ( §1 .Ophr ) FATZA3( &1 .Ophr ) FAIZA4( §1. Ophr )

§ATZA4( §1.5phr )  §AIZAA( §20phr)  §AZA4( §1.0phr)  ga3zZA4( §1.5phr)

ﬂﬂ?ZAé!( &2.0phr ) §AIZA4( /1. Ophr ) §AIZA-VALY( &§1.5phr }
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FATZAVAA( §1.5phr)

§a1316 150°C

gn318 150°C

§n319 150°C

§320 150°C

gA322 150°C

§AIC3’ 150°C

NR/EVA( ZA4 &1.5phr )

§AI18 155°C

gn319 155°C

8720 155°C

§A322 155°C

gn3Cy’ 155°C

EVA( §1.5phr )

§0316 160°C

§a318 160°C

§A319 160°C

871320 160°C

80722 160°C

F§AICS’ 160°C



agUnantsnages

ANMManaIfia. i gmiﬁlﬁ‘ﬁnmﬁauﬁﬁﬁmmﬁqﬂacﬂﬂﬁaqﬁ’nma%’mmaa
Usziandi 1 uas 2 snuanasyu van. langainidsalsd ldun gas12 gas 13 g9IzA1 uas
gaszad luszozuan guaanimaensdidisiiuaslumsanm FoRdtidssaalanamin ilw
uunm’mLmn@hammﬁﬂlﬂ'ﬂmﬁs:wﬁﬁogﬂ'ﬁﬁi&:gﬂﬂd’ﬁiauﬂ'ﬁamn Fuydsudainduaniiy
Frumranlansausnanuandnrasgadw g ld mnnsliiefuadlddoasin gasi2
wasgei13  Wdsalalndidorin |.wiija'h'fmﬁ-ﬁuﬁﬁﬁlﬁmmsmﬁummLmn@hwmglfmﬁ‘:a
&89 wudwgmn"ﬁﬂ"ﬁ’ Zinc oxide lﬁ”ﬁaﬂlanfhgmﬂsﬁ‘lf Zinc carbonate uazgaszA4 Idse
lmnniiga i mnasasdslUerlifoun  maRadymnisfueanuzssaaiiauin
uityldlasmainlygandnisalosmisetiainu TMTD wasuSudsanafiamsnanuns

& -
uszmyBugdonsldinanzey

L A‘
HaMMasBIITnaTLldaal
v oA . . . ' .
1. msns:quﬂlﬁﬁﬁﬂlﬂmnﬁqﬂﬁa Zinc oxide active % Zinc carbonate (Wawa s
v oA
BEHNGE)
P SR o y o o o >
2. avuliafivnliddiasaalaay fa Si dau CaCo; asvhlanuaalaaaas uaz
' I’ - P
Tiarn@u Tio, twsnzazynlidmniu
o a A | ot ele o [V ' P
3. ﬂ?mmmﬁnmnmmuagnuﬁﬂlﬁ queuazfruynsldacud 1.5 phr MTuaa3
v ' v vl R/ P A wr
Wunnnd 2 phr uas luanldfmdas wnsliiduanyealatissnnimonu

AUFVBILN

- A r-1 ] wal AA‘ o e
4. aomndlumsiamiudoiinadaanuaelausad OISV HEEEHE eV Tl eh

q £ U

nensaRiae 150°C

5. maiay EVAlugasisumd Wielieeidaalaiv

6. FupstnADS wismianluduifindandy (uiadumandivinlishadedvas
FumathavdsultuassududandunsdluBnmdud 1 phr duld

24



-5 “
3.2 n1TnaaaIn 2: NITNBUIFATEN
= e v [V pu] o = o el
PINMINARDIN3G. 1 m'lvamm'mﬂmaangmm:ﬁ’lmwwmmaﬂ‘mﬂ;ﬂmaamia
& v - & ' b . v v, a
n2ule unmasrsn3a.2i azlailinsld caco, uae Tio, usandanld si ludSuoudn
L] = . v ol A’ ) A"u =l Bur a‘
way WTEMILAY Si sxtinlwpafigaalatin lunsdnmeauigiasinmsuSulasuusano
™ - [ Py M o s o at a Fy
aaluasIuna g Tcﬂm:'lﬁﬂﬂum'lmmmmmmﬂummuu@gﬂmm Wha9nANLS
v . it o A o
FwuRAaIgaTeng gagbunuaiinasgu wan. 8862532 Tagszasdvasminaassiiie
A 2 - a a L™ | o v i 4
wWisuifisunavasdinszdu Tﬂna:ﬂmaamﬁuusnﬂTﬁam’laﬂqm‘lumimmna‘:@luwlﬁag
8 e G',d‘ ; .ei = L X
MIRTUAN gﬂﬁﬂ'\oﬂaanh'mﬂ'l'ﬁum'mﬂaamuﬁ@mlumﬁm 3.10 qmmgulumnﬂm‘lwﬁ

iy 150°C watltiariaenlud 7 wad 'l@Tﬁ')mmﬂaaqLﬁuqmﬁqﬁtﬂu 155°¢C 1umo§m
WanFouiouenuaaianasd

a5 3.10 Elmss_mﬂauﬂ'l'm'ﬁm%'umwﬂaaaﬁ 3.2

Stearic acid 1

q63 16 22 c3 c5 L Cs5 T ZA4 ZA8
? _ ]
p13 ADS 100 100 100 100 , 100 Lmo 100
) Zinc carbonate - - 2 2 2 - T - _J
F Zinc oxide 1.25 125 - - _J - - -
L Zinc oxide active -

MBYTS O.TS—J

TMTD 0.375

BHT

Wingstay-L -

Silica T - - -

Ls
| Sufer F 1.25 1.25 1.25 125 15 15 15

Pigment - 2 02 2 1 1 1

-~ o h

PnEaMISauApuanyaaleeasd wuin 803ZA4 Waafiae fs Fay ‘Y aMUEY

L1

A aA

] ﬁ. Lo ] A J L =t L 3 | .
uazgalaniigasaug voliFunadimmanaifsz & IfwoRfrunea MFdldaireniug
=l L | 1 ] A A“ aoa :: A" -‘.i' .r.:i' o r=)
FUMBWADIAUFTaY EVA udunngienlifioulinnfmay neliiiesnanmineada
= ' a y o ' o ~ el Y g e
wiavagludmiaseguds adwlhifionn mnuSoufsuieefldunmmenssil axifmala
v o ’ ] P -
nihfussfiunngoglunimessift 3.1 gaiiEdasan fo gaiZAs gas1e gav22 uas
o as oA [V . . wact P a .
§a3C3 My uufe nsld Zinc oxide active IzlWRanlafiga saansunda Zinc oxide

Ay o ] . . " A o ' a
wananild BHT aclifaalaniinnld wingstay - L idndas  gompiiimainzaudanisda
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o= = A -] r A’ gy Ks F-
mludagsnain  150°C 71 155°C =i ldEesidn  suddadnussiiuazanuiianing

. e
(tension set) ugAIlLATT19N3.1

1 Uar MINN3. 12 guEPU

AT 3.1 ﬂu%ﬁmtmﬁmaegmmﬂumﬂaﬁ 3.10

anudialione (%)

§AIZAB Fin7 2 phr 155°C |

A3 AMUNUMIUABLTIFI (MPa)

gusfues o | et | 1091431
aa716 Mdu2 1 phr 18 % 2 1076 + 28

goi6 By 2phe | w9t | 1066 £30
gni22 fun 2 phr 17 £ 2 1080 t 51

ga3iC'3 §uas 2 phr 20 £ 1 1897 + 35
gnc3@dmzehe | w2 | 183341
anIC’3 Fuas 2 phr 155°C 17 £ 1 1913 £ 29

§03C'3 MBu 2 phr 155°C 20 £ 1 1913 +23

§ayC'3 &wu 2 phr 156°C 20 1 1019 + 27

§a3Cs ®Ie 1 phr 23 +2 1039 + 35

gescs dues iphe | 20:2 | 101425
B Y T N T
gasCs RTUY 2 phr 19+4 N 972 + 64

gaiCs5 iy 1 phr 23 +2 1076 + 32
gacss ey fphr | 22¢3 | 1042+38
8AIZA4 RUGA 1 phr ( 21 +0 1027 + 23
e N T R T
gRIZA4 Huad 2 phr 20 +1 1008 + 40
goszAd B tphr | 2122 | 1044 £37
gnizAd M 15pbe | 202 | 1061+67
gmzAd ®da2phe | 201 o 1041142
qasZAd Buw 15 phe | 212 | 104337
§AIZA8 §u@ 2 phr 20 +1 1011 + 41
goszAB @dw 2phe | 20:1 | 1850 £36
gaZAB Bwuw 15phr | 2 | 102022
gaazAs Fww 2phr | 6+2 |  986:50
§IZA8 Fua9 2 phr 155°C 17+2 1909 % 57
""""""""""""""""""""""""""""""""" 19£1 | 186153
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P -
TN 312 AMNBANTIS (tension set) WDILIFAT ZA4

Extension (cm) Lo (cm) L {cm) Ts (%) Xr1s (%)
325 3 312 4 4.5
3.15 5
35 3 3.31 10.33
3.32 10.67 10.78
3.34 11.33
50 3 3.44 14.67 14.67

Lo nBhy AEIETNAUNIIUNIINAGDY
L wunathy AN IMRINTINAROL
' , o
Ts  wawis &1 tension set Adwindldanminesau

Xrs  wuwda dunadie tension set

faabansuesngaizad Wagnivield 108 wh exlideuanagw wan.
A ] sl P L Ao [
886-2532 Fosry e niavasnlmnniiusz2ezdeslimenubanaTliiiv 6% uas 8% aw
o A ] & b} (5 Py J [ L e, -}
ey @umstaiioun gz bidanadaonsiianniuuesldreaadasiudadmuaves

uan. sana aglsiony lunstferueadadacinstalaifin 10 vnen

NVSNARBUNTILNISS

WetNgaIZAANaFa LTI Iﬂyaulu@'auﬁqmﬁqﬁ 70°C e 7 T udn
damagsusudaUUREY  WisuRsunuruIRASINUROWIIMILASY  nammaray
ugasluar TR 313 suldmuusedefinlawlundsmstusiisntasndt 20% seandss
AuTarmuapnsianastssnnd 1-2 au uan.886-2532

J L =& gl [l [
#f79n 3.13 a:uucﬂmmmm\mmmmmswaamagm ZA4

ga7 fawnTUuEss WRINNTUNLIS Wanansulaouas (%)
O, (MPa) € (%) Oy (MPa) €y (%) Oy, (MPa) Ep (%)
Fouw 15phr | 294+20 | 1043+37 | 223113 | 910+ 47 42 -14.8
FiuW2phr | 171+36 | 1026+t54 | 199124 | 9490+t 39 164 -8.1
LIV G, A8 AUNUNTUS AUTIRD

g, fa anuiaiiana
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agﬁnamsnmaaa
At of ot A JA = L2 = L | .
garpsavesnffigasinnimasaiiis  gaszag Tagfasnilsznauid WAs Zinc

= . . A = " -t o
oxide active WAz Si ua:qmmmn_lm.l*s:l.nﬂmal,tmﬂ's:mw 1 Wip 2

é‘qam\i‘ﬁmmmamnqmma 9

naw aging  %RY aging noau aging  Wad aging
§ﬂ516 §ﬂ722

fiaw aging VA9 aging fiow aging ¥ad aging
§AIC3 §03ZA8

fiow aging W83 aging fiau aging W89 aging
EIWITCS5 ET@'EZA‘i

EVA
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o A o q N
3.3 N1TNAaBIN 3 : MsISsuABLTRATaBISTINTIA
i v w H “ A

PINTINPARIN 3.2 ﬁﬂﬁ'lﬂgmmnmmﬁ‘lﬁ‘ﬁﬁﬂla fla gaszA4 udillasanig

ad A, e ¥ a .80 A P i PN (o w A& o
ADS fJ&RuNdauta87 v IvEUostumiasouduu iR llgalatifings fenw 29vih

" a ' Py

mﬁmaao'l'ﬁmaﬁ‘smﬂmm'lugﬂl.l.uwaamau.m (STR5L) wazenaasiunn (crepe) uanani
a“ L e e (-4 Ai = -l A" ﬂi + A’ = ;
3 lenaanaldsefnaTMsi SBR IARaiSoufsud@astiven lasfiananafianaiouiuin
moldgasn@erdi uarannIugULLL@EDTY et 313 LLamgmmoﬂ'l'B'lum's

g ~ - ~ a & . I o
naaasil nmIRsnFvesiunundimsusiwuit mslfusiasten WaEdfge Tnume
Ao UreSTRELIFRINAAINUSNIADS  #aue9SBRYz Ishade®dananly  1ilodoneng
Lmﬂm's‘lﬁﬁaﬂlﬁﬁqﬂ @y NMInaaadas ez ldoraeslrunuendADS gutifdnuusde

A - B bl ) - - :’ A =
VOINNFATZCA Taduganduiniugaszas s lFonsesdruasimaduniiussldn
woy magﬂszczm:'lﬁ'd'\m'l;J@'ﬁummmﬁou.a:s:u:ﬁ@ﬁqﬂmmLﬁ'}ﬁ'u 204 + 1.9 MPa uaz
s L™ 1 o L fod J

1037 £ 23 % MUHHIA M@ INF0NNBINUBIITATAIUITANNT-2Z @UNINTTIU UON.B86-
2532

A157197 3.14 gﬂ‘smoﬂawﬂnﬁﬁ’m%ﬁm‘mﬂaaoﬁ 3.3

gas ZA4 Z84 2C4 274
8149 ADS 100 - - -
DI9SBR = 100 =

HWCREPE - - 100 -
819STR5L - - - 100
Zinc oxide active 1.25 1.25 1.25 1.25
Stearic acid 1 1 1 1
MBTS 0.75 0.75 0.76 0.75
TMTD 0.3 0.30 0.3 0.3
BHT 1 1 1 1
Silica 5 5 5 5
Paraffin oil - - 2 2
Sulfer , 1.5 15 1.5 1.5
Pigment 1.5 1.5 1 1 |
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ayduaniinaaay
sa T lidsalanierendsiedu g wssgaszcalauiadunfoglude

NMUUATDS VON.B8B-2532

AIDHNTUNUINIINFATAI )

gﬂ‘iZAéi E‘}'GﬁZS‘l
8619ZC4 ANIZT4
4 4
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34 m‘mﬁamﬁ‘ 4: #I5TINTARENNBULDPE
flsrnussumdnaudnldatunwedionfidusiiaanumuukudrann (ultra-
low-density polyethylene, ULDPE) uazmaininszidrnuld@ninisnsudneva dlaseinns
pasTTNmdussULDPE D wnedwaitliidn luwnnefEvAaiiiuwedweinits  sniu
nesanaiousnnanludadinan gmafiusasdluesefl 315 SmnFoufisuriiayes
UWBITA A BNADS uaz e lasligasaemiditmdnniugaszad

i i P
A51N 3.15 gmmaﬂauﬂn@fﬁ'l‘ﬁ'lummﬂaam 3.4

g3 J ZAA1 ‘ ZAA2 | zAA3 | zZAB1 ’ zaB2 | ZAB3
879 ADS 90 80 70 . ] - ;
HNICREPE ; ; . g0 80 70
ULDPE 10 20 30 10 20 30
Zinc oxide active 1.25 125 | 125 | 125 | 125 1.25
Stearic acid 1 1 1 1 1 1
MBTS 0.75 075 | 075 | 075 | 075 | 075
TMTD 0.3 0.3 0.3 0.3 03 0.3
BHT 1 1 1 1 1 1
Silica 5 5 5 5 5 5
Paraffin oil - - - 2 2 2
Sulfer 15 1.5 15 15 1.5 15
Pigment 152 | 152 | 152 | 152 | 152 | 152

ﬁmaamoNﬁuﬁuagﬁu'ﬁﬁmmmqmm'ma gastracidsalandn Svasenomgy
uﬁﬂoé’nﬂn@;maaﬁ'ﬁuﬁmnﬁuua:gmUn’huwﬁﬁumﬂé’mfj uapglsiann  mIHEN
uLDPE W ldgevnldonsliralanufidoints MANUAG UL TIAIRZANUANRINTUULTY
urasluenIe? 3.16 usr 3.17 ey suldduusidinouninivivassnsudandau

T .ﬂ' o [} 1] 1 m; A
T wammsumsamauumuﬁmnﬂaﬂuuﬂm'lﬂmn‘lugmz;\m LURT §AIZAAS
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a519f 3.16 ﬁuﬂ’aéfmuwﬁmaamqriaum'sﬂun'emnqmﬂauuﬂ@\"tumﬂaﬁ 3.15

an3 ANUNUNIUAOUTIRY (MPa) anubiailawa (%)
§AZAA1 RTUW1.5 phr 194+29 946 + 46.4

| geizaat Bmyope | ot12 | 9 is’é’i“z’éf&""“!
§ATZAA2 FT0Y 1.5 phr 214 %17 | 933+283

 geszAA2 fmuw 2phr | 83+16 | 917+ 208
§ATZAA3 RTUW1.5 phr 186 +22 930 + 17.1

CgmizAA3 EuW 2phr | 19716 | 936 £331
gASZAB1 Bruw 1.5 phr 205t 3.0 940 + 27.4
§AIZAB2 RYuUw 1.5 phr 19.9 + 1.1 1029 & 24.4
§AIZAB3 &ruy 1.5 phr 164 £ 1.7 882 £ 17.0

o a4 & . T —
TN 317 H&J‘}J(ﬁGl'mu.ﬁmﬂa\‘m’liumﬂ‘uaémw’]ngﬂ‘iﬂauﬂﬂﬂﬂlueﬂﬁoﬂ 3.15

13 A ﬂ‘
§as | oumumude | anufadiame | Snmmmisudas (%)|

W39R9 (MPa) (%) Oy Ep

gasZAA1 ﬁ‘ﬁm‘g 1.5 phr 136+ 186 a50 * 42 -29.7 -10.2
L gNSZAAT RYUW 2 phr 16.0 + 1.4 850 £ 42 9.8 -11.3
f qRIZAA2 BT 1.5 phr 154 ¥ 0.9 912 + 25 283 22

§ATZAA2 FDUW 2 phr 201+ 18 885 + 37 9.8

§NIZAA3 Fwu% 1.5 phr 155+ 09 842 + 25 187
L gAIZAA3 Fruy 2 phr 223%10 | 996166 | 128
asluanimasns

¥ -» A‘ r- ") = A‘ 1 ) R
ULDPE #7p¥ v senaniifaiodivu Senuiuiruyinnin uat Ll Iwanwossala
WULEERaRULEY Lastanaui s aufissdanniugnsdatosrs Houuas
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0N EUINRENIINGATAN 9

gay ZAA qa3 ZAA2 qas ZAA3
6“1917 ZAB1 gm ZAB2 ijﬁﬂi ZAB3
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- s e »
3.5 MINaadIn 5 : nsAnsrasasaalsiaai gnlidagesaaalens

s L%
ansnavasdsurmSan sz

h ¢ a A P P Py - v
mMnaraslidnmdniwaues Si uax paraffin oil AldefuasFunu lasienligas

2C4 %mﬂugmnﬁmﬁuﬁugﬂsm udlfenaasden  16n Si lugue 25 - 10 phr dw

o odom y e - - P P T S
paraffin oil LOUYINNU 2 phr ua:ul‘%‘uumnunuq@sﬂ.umnmmu gaspasuanld

= - W - ot 9 o A
ﬂnB’]llﬁﬂﬁluﬂ"lﬁﬂﬂ 3.18 H!JUG[@Y]%LL‘N@N&]QOUWGLﬂ'iﬁ‘ﬂ’l"}&lﬂ']gﬂi]']ﬂm&iﬁﬁﬂu11ﬂﬂqﬂqﬁfﬂ

aa3Uszianeuiald audavdomssiiaaastes Ussano 6 - 11 % ¥Isu (@179 3.19)

TN 3.18 gwsmqﬂauﬂﬂ@fﬁ‘lﬂumsmaaoﬁ 3.5 - AntwaraIlSunmTamuasinaru

gas ZC2 ZC3 2c4 285 biovy Fiexy ca 2Cs’
UWCREPE 100 100 100 100 100 100 100 100
Zinc oxide active 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Stearic acid 1 i 1 1 1 1 1 1
MBTS 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
TMTD 0.3 0.30 0.3 0.3 0.30 0.3 0.30 0.3
BHT 1 1 1 1 1 1 1 1
Silica 0 2.5 5 10 0 25 5 10
Paraffin oil 2 2 2 2 - - - -
Suifer 1.5 1.5 1.5 1.5 1.5 1.5 15 1.6
Pigment 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

P o A =2 E ol [l [ a
AITWN 3,19 FUURAATUUTIAINDHUAZWRINTUNLINY2IERIINATTN 3.18

AR HAUNTTLAULIY WRINTTUNLT YSanmmsufouuyas (%)
Gy (MPa) Ep (%) Gy, (MPa) €y (%) Gy (MPa) €p (%)
Zc2 196+ 3.9 1034 T 61 214+14 | 973k27 9.1 -5.9
ZC3 23%25 1034 3~ 54 20615 | 951131 -7.6 8.0
7C4 2041F19 1037 +23 | 200t17 | 935+ 34 -1.9 9.9
2G5 1931+ 1.2 1020 + 24 197 £13 | 923%29 1.9 -11.0

Wumwad Si lwtnhanwliiinadasuifeiuesifie mndy Si Tusdaeusela

o ELRT 2 wacd "y AN e R
mamﬁﬂ'ﬂng USinmwessi AT (2.5 5 uaz 10 phr) Y iddsalanidunilud si usld

* = [l ] gl ] & A’ \ e = .
Ltﬂﬂﬂﬂ'ﬂlﬂl@ﬂ@l%ﬂlE]\JHEIU']{ILG]%'H@I?:WTNE}GIT?’N&"I?J% ?Jﬂﬁ%‘i:’)ﬂl%ﬂ"lﬂﬂ&l Si U fa 9

o b [ g gi A’ o . [l g b = [l o
m'lmnoumomnmu LLDNINNTINORDIU LAY Si aa"lﬂ'l;umnun ﬁuﬂ@]@lﬁ“LLSdﬂdﬂGiULﬂaﬂu
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uwsanmin mayvangasmaiavasdsllmuninienld si ld lugas 2.5 - 10 phr maéu
Y oo & v o [ aﬂl Mo . o a & . Y e '
iwdndesnngasfinaassaisitlildtebionelasalmnniy  udidusrsaolunzuu

NTIHNHISNINATIN

fBINTUNUINIINGNTEI

ﬁ@?ZCQ gmzcs gfmzoq ;3@15205

EITGﬁZCZ’ g@]‘iZC? gﬂ‘:‘ZCdf' §QTZCS'
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dnsSwavasarserat@a (fillers)

J f— - et ] - 1 Aﬁl 1w ﬂ?
mmasasit@nwmaniwausssidnduriies fmuﬂaﬁmawmmgmzc;zl

A o P L o
Wiuaugionld el Caco, , MgCO; uat Zine stearate gaTHWABNLIGUEM LU
320  mIyRsamiissdussuBpuRuyivestuamn WA EUNARO UV IR UL TIFITDIV
aay iwnrfehsulfRdmusedelidndifissin wnsBanmesan@uiliyndn (ladu

o W o
25 phr) VYRR BUIIREAI U TN 3.21

a179h 3.20 gmmoﬂauﬂﬂﬁﬂlﬂummﬂaam 3.5 - BnEwaasady

g3 ZC1 | ZC4 | zce | zer | zes | ZC11 | zcqz2 | ze13 ’ ZC14
| t1ny CREPE 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
Zinc oxide active | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 1.25
Stearic acid 1 1 1 1 1 1 1 1 ~1_T
MBTS 075 | 075 | 075 | 075 | 075 | 075 | 075 U.?zs 0.75
TMTD 0.3 ‘ 0.3 0.3 0.3 h?’ 0.3 0.3 L—Of; 0.3
BHT 1 ] 1 1 1 L1 1 1 1 1
Sitica 5 ( 5 5 5 . - o 5 -
CaCO, - L - 20 [ | - . ) N
MgCC, 20 | - 10 - 20 10 - - -
Zinc stearate - - -
-
Paraffin Oil [ 2 2 ’ 2
Sulfer T 1.5 1.5 L1 5
Pigment 1.5 1.5 ’ 1.5

o LT P
AT1T9N 3.21 ﬁuﬂﬂﬂquufﬂaﬂﬂﬂﬂEﬂﬂ%’]ﬂgﬂ’ﬁﬂ'ﬁﬂa“ﬂq']@ﬂ,uﬂqiqﬂﬂ 3.20

-

ANUNUMUABLTIF (MPa)

PP
anubalans (%)

§oIzce | 1824 1.8 861 % 26
| gazcs | 203+ 17 853 + 20
ZC12 | 2544 0.9 897 + 15
§a3ZC13 189136 980 + 57
qaIZC14 253+ 15 923 30

<l = iy A v as & A ' [ < [
'il’mﬂ’ﬁl,‘iﬁﬂ‘nLY)EJUR‘?JEN’HM’]H“GIGI%MW]HGI‘U 'ﬂ:mu’)’mmmﬂﬂ’wﬂuvlﬂ DRI

Af va = ) oy PR g a f = - w
ﬂ‘l‘ﬂﬂﬂﬁ"ﬂmﬁ)ﬂﬂ Ll,ﬂmja{l'ﬁu\‘l’mﬂvtﬂUdﬂdlwﬂuvl.ﬂ‘ﬂ'lﬂﬁ'lmwvﬂ@] U’]\jgﬂ‘ﬂ“ﬁaanﬁuﬂﬁ ﬂiﬂlﬂa

#1361
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nafdy uldFaaulugaifismunanyes Zine stearate Tuvnifi MgCO, lvaunuid
i = 2 L& Lacd ] =1
BUWIINNTY  §05ZC1418 Zing stearate 10 phr i ldFsalanin udazlinsGusanin
PRIFIANIINMINARFOUMTLBTS  UdswUlUFaTZCI2unzgnsZzC1adwdioniu - nsld
CaCO; Haaavi ligusuladuisulduiondacngy Si atjaufianu 1HaseInTuaull shade
flaould anmsldasdndussiauazlflulbnmudegnu aeiu malSsufsuan
=t Ly .J’ J’ = w L '
galauosdarilasndu  wananil madSsuiisuanuasladwasanmuoldusinasmra
o = = ' o a e &
wssnnana WAl mamaSouifisuazlianuuandnminnizyindaogou  anuione
r=] A J 1 .o . - L5 ‘ﬂl s A
lavasdnngisduagnuiiuanyaes  onciuudieslinslfiaiasiasnuduuazaniinm

fuvasilunsifFoufioy dundadgmenudsavufiisnndauazuaiilie

AIEITUNUINIINGATAI Y

ga3 ZC1 qﬂ's Z2C4 a3 ZC6

ga3 Z2C8 §a3 ZC11 ga3 ZC12

ga3 ZC13 qa7 ZC14

37



anbwal/snrm Zine oxide active
& < oo . &5 4 & ™ e
PINHRNITNARIININUAT HIULN gmmmﬂqmmmnﬂugms ZC4 mmugmmmnunu
[} o d’ -9 e el A A.

§NT ZA4 UAANNUANRTRADDILWETTUT U'mﬂ'sﬂmw:'lmaa@laﬂqﬂ LaIngnaLa sy
oot A X2 a , i . AA e ~
MATToNiga nMInaasianw i lSouRsBunmway Zine oxide active Nisofusiduau

losmaRuBunoniu 2.5 uaz 4 phr augaiiuaas liluenTeh 3.22

a a - a =
ofi 322 gasowasndenlflunmmanasi 3.5 - BndwalTunm Zinc oxide active

g3 ZC4 ZC9 ZC10
Y1ICREPE 100 100 100
Zinc oxide active 1.25 4 25
Stearic acid 1 1 1
MBTS 0.75 0.75 0.76
TMTD 0.3 0.3 0.30
BHT 1 1 1
Silica 5 5 5
Paraffin oil 2 2 2
Suler 1.5 1.5 1.5
Pigment 1.5 1.5 1.5

- asn 4 -
AN 3.23 ﬁuﬂﬂﬂqullﬁﬁaﬁ"ﬂﬂ‘JUqﬁﬂqﬂgﬂﬁﬂqﬁﬂaNﬂ'}?@ﬂyuﬂ’ﬁqﬂﬂ 3.22

gas ANMUNUNIUFILTIAY (MPa) anubaiiama (%)
gnIzC4 Fyuw 204119 1037 + 23
§AIZCY Rouw 17.0 £ 1.2 941 £ 77
gnIZCo ®iys 155+07 596 T 42

y r-y.) - i A’ L i
1#t9991N Zinc oxide active ¥&1717 mMsduludSunuAuiniuesyiniishadefy/@onty
ol w - & Aﬂ [ 7] Lo el l‘s = = L o
ganaldnndradindaliluhdaly  dwu  winksonnanuduirownud  fan

nan a7 ars9zLBu Zine oxide active lwifSamann
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dsduanimaasy

1. MINAMFATENIAVIRTD UGN TG Si aa1Ud70 waz paraffin oil liiing
ARANNEA LFVAIFDENNAUTE

2. maiwiiadldesibigmastursdowlviufiemefidudassuniiu ﬁuagﬁu
§AHW Zinc stearate dnlFET v wuazaa lrundy uadmsdyeanuasasiadl
WAIMINMTUULTY

3. 13Imwey Zinc oxide active aniu ﬁﬂlﬁ%ﬂd‘]uﬁﬁ‘ﬁ&lﬁw’lﬂ%’u uRzshadedaz
granuenuSinmaIniding

FIDUNTUNUINIINGATA )

§a3 ZC4 gas ZC9 ga3 ZC10
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= a -
ROWT 2 ATV TRBDsTariauLSIRIATINIINL1ISTRELUAZN91A T2
o o P d
3.6 N1INARDIN 6 : A15UTVUIIFATHNSIN
a“l I -~ e ’ ' o o a -
maneasstildbhgassaiazasfiuusuwsluenasdr g shindeudanisldinui:
FUEMIVDISTATIRFzY auusy lasladnmusraigidudy wievasddoonlod gunnil
FAUMILERNIFFSYBULEY  wdzwavaItiunm  didumrRy  leaofnwidnemeuasd  uas
suidmmudaussdy  WisufsuiuneIgueiadusigasmnisnewiaves  (uen.sse-
2532)

Qs £ A 4 A aly, '
uavaymMslaarsandniidinennulauasaniGnimusonsefvyasgrwiasy (1s148)
- I o el o [ o PO a A =
xaanlﬁmamsﬂmimf}umaﬁuﬂm’amm:m:hLﬂmmq@umwsumﬁwam
axiouuas ldvinmsmesanfefnmicaneianianfiy (CaCo, uaz Si) Afldanauasy lasin
MmAR0y 3 gasUsznaudIngeInidcaco; (asA) & si (gasB) lildmsdudy (gasc)
H9 o i - )
AN TUFAIN UM TN 3.24 USTNIMINAROULEAIAUMNTIIN 3.25 TIINMIANWIBL
Vo o ' v 1o e Aa & 3 s v
wuhansusnumemwilleld CaCo, sxvldualifianuuazyisezliiyu ialasi axmli
P Y P ' P ' o . ok - g . . . a a e
gudanuwuaclaveflani  wasdialadlgesdudnalvimbounlasi udvevilipediaiu
P o A LY [ Bur ‘: P 8 oe o -
wnfige  WeAnwnaflflumahieagnldnadsi  gasilasildiiawungedie 6.19
L o a ol e ol P a
Wil sesnanfegaifilacacoslfing 415 wil gasfilfimleufigafiegasildiddvas
& & v i & , A A LE e A o u P 4 “
dudnlfinen 357 wift Adwguiilssannsidudusbunseinliaefianaudafistu @
& o o w - " - F % » '
wwomaldlumsildssiiusedsemuianzgduusliioninnniy CaCo;  dwamy
v o A = as | Aq (o -
Aumuusdaf iailaifToufsuny son. wuheafilgCaCoiankm van.fio 17.84 MPa
iq . -~ VoA 2 o ' “
uazgnInlasifidranudunuusIfaviiy 15.05 MPa Gfirnudn won. uazliemulaun
MIMTIECaCO, Jananzdnivmatisas ot

uavesrfindodaanlodiansastdnwidnduasanalavoseaasy daldd)
ﬁﬁ@lmm“ﬁoﬁaan‘lmﬁﬁagﬂmumm iwnIafii3endn Zinc Oxide Active, Zinc Oxide
Transparent 4ond 2 1nsadiestdnwmenfilsslandeldiawasannnitmsldSasoan Lo
sy ammasasiiiddesaonled 2 siieldudddoonlodossum (A@3D) Zinc Oxide
Active (gA7B) Topazuauisumauauuiasasdonsnauiie uazAIA e RMULS
BodldmsadonuamTaf 3.24 UATHANSNARBULEAIMNATINT 3.25 INNIINARBIL
wuhamalauesgnanitiilédadaanledsisuaiy Zine Oxide Active 'liuandsiu uas
mirgualaslddidoon ladsysuaasnandruni ﬁ?af“mﬁaan“lmﬁmmma:‘lai@mgnn%?;o
pomsnorhad  uarsnshantianeRandilaliuandrainanndadedoonladsisam
HF9UMUNULSIAG 17.35 MPa Gas Zinc Oxide Active HA1AMNGMIUNMIBUSIHNAL
15,05 MPa dsmshidsdsanlad Active fidissniiue: Zinc Oxide Active laldldanwos
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gnnlUsdaninnidedeanTadossaa  wazdilivaunaniminmsigdsdaanlodsisuen
[V R R 2. '3 -
dnudndonlddedoonlodnrruan

-~ ‘:‘ Jd »
wayasangAnsinsUnddadvassisiasy
P . % I I Y o A = -
maamnmmﬂsgﬂ@aa'l’ﬁmﬂmamﬂuﬂwummg gaminasasidumsanin
a = - P w o et w A -
punnlidanmsfouwulasfuasmaialdlamailauaciirziauumffilanldaasszms
wHINAINT 3.24 %agm’lmwia:qmngﬁﬂ:mﬁauﬁu (ga3D) lagldgamnd 100 110 120

130 140 uaz 150 °C WANTIMARIULEMIMUMTWA 3.26 Mnmsanmazwuidfldan
19799 MDR figaunn®l 100-130 °C pazlsiifiamsgnuazigomail 140 °C snsnautde:
- - b " : ral ) A - L

I lumsilignununifigamafitso®c leagand) e famml 140°C 1diaan

H. -3 A "3 ﬂl’ [} A) A =y
12.12 Wil Uz teo NRaInDE 150°C 1Fam 6.19 Wil Allwzuiiiosangmnnliinalas
mwianmﬁ'lﬂum*sqwaama mﬂ'&’qmuQﬁgoﬁﬂﬁ'l‘ﬁ'nmlumsqnmaamaaﬂm W8Z9IN
e q A An. ] L { e » :J
anumzmamumwwn’n%maomanqmuquma:‘lﬁn’n watlarandaniin 140°C uar 150
A 1 At ] L 7] A‘ 1] Tt A 1 By ) [ L F
°c #lalusnonu waldiianareiu uanils@nmwian mm@]maWam%wmﬂmﬂ'nqquug\x
o B w & P Vo A a o o ) 5
Tumsvildnegn %:'I,wﬁmmumu-mngm’nﬂaﬂqmﬂﬂu 150°C uaz140°C fanueunin
WIIG 17.35 MPa uaz 14.99 MPa anuddu fanusuRangumnd 150°C suduaamniin
a R =y L [] - A i) [ -
WUEELERSUENIT TS T I s unsan ldwwauAnludsasiuna@isiontindaln

\HIgRIWNTIN waslwsnaus e anana
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H - [V - .
M7 3.24 gmmoﬂauﬂnﬁﬂiﬁﬁnmnamaamsmmu TietasFIdoantysd uazHatay

gomniidssanal
gas §9381989 A B c D
Crepe - 100 100 100 100
STRSL 100 - - . -
Paraffin Oif - 5 5 5 5
CaCO, - 5 - . ;
Silica - - 5 - 5
Zn0O - - - - 1
ZnO Active 1 1 1 1 -
Stearic Acid 1 1 1 1 1
Sulfur 2 1.25 1.25 1.25 1.25
MBTS 1 0.75 0.75 0.75 0.75
TMTD - 0.375 0.375 0.375 0.375
TMTM 1 - - _ -
Wingstay L 1 1 1 1 1

& o [V - ™~
AN 3.25 HAMINARAULNIABULIGNITANMNSEN TGN ThevasTdaon loe
Lm:wawmqmqﬁdammmﬂ

gas tey to teo | AIUNUNIUGAD anuilanfione Tuqﬁﬁﬁ 300%
min. | min. | min. | W38y (MPa) (%) (MPa)
A 255 | 316 | 4.15 178 + 1.7 1114 + 35 0.860
B 433 | 51 | 6.19 151 + 1.5 1167 + 21 0.851
C 245 | 354 | 3.57 45+ 1.2 1111 + 77 0.172
D(150°C)| 44 | 515 | 6.3 17.4 + 3.4 1076 + 11 0.986
D(140°C)| 8.53 | 10 | 12.12 15.0 + 1.8 1160 + 56 0.751

o g ) A [3
HAYasa1nuUnTIdNsRacaunasndnoafyasyns ADS
Hanldene ADS unumisastiwsiztd ADS (Hutnsfinnladoaurssaaauazls
A ldlvmsnaasnstanas  @nwdsunisladrconuaedaniaautnaonyiniinass
2 o e N ~ " v P o o o o
guURuRsEWIo 1Y T@mmumaazﬂamm‘lugm D uaziFungasiifiumaiiges E Tauvin

mmmaao‘lﬁimﬁazﬁammmaum'jLﬂﬁﬁuuaz'lﬁ'waﬁazﬁ’auuawé’am‘smﬁs‘f'sqﬂﬁ’ﬂ unau
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ﬂ' A 1) Lo :’ B r-s
A7 3.26 gﬂsuwﬂawﬂfaﬁﬁlﬁﬁnmNamaomﬂamﬁamauumua:ﬂ‘immmwmmwu

@Dty ADS

gas E F | G ] H ! 7 J
ADS 100 100 100 100 100 100
Paraffin Qil - 4 3 2 1 0
CaCQ; 5 - - - - -
Silica - S 5 5 5 5
ZnO 1 1 1 1 1 1
Stearic Acid 4 1 1 1 1 1
Sulfur 1.25 1.28 1.25 1.25 1.25 1.25
MBTS 0.75 0.76 0.75 0.75 0.75 0.75
TMTD 0.375 0.375 0.375 0.375 | 0.375 | 0.375
Wingstay L 1 1 1 1 1 1
Pigment 0.625 0.625 0.625 0.625 | 0.625 LO.625

P calf v v v ¥
AN 3.27 Hﬂﬂ"l'&‘ﬂﬂﬂE]Uﬂqﬂﬂﬂuﬂq’lﬂﬂ‘l‘ﬁﬂnﬂqNﬂ’]iaﬁﬂ"lilﬁﬂﬁaﬂ:ﬂﬂuuﬁﬁLtﬂtlﬁu'\m‘u’}

Juwrrudasns ADS

B gals ., 1 i, teo | BmunIes | arwdadions | Ingﬁ'ﬂﬁ 300%
min, | min. min. | WS89 (MPa) (%) (MPa) |
E (faw) | - - - 183 + 0.8 1100 + 33 -
E (B89) - - - 20.1 + 1.1 1093 + 37 -
F 418 | 454 | 6.01 128 + 1.3 1015 + 25 0.923
G 415 | 451 | 6.06 140 + 2.3 983 + 58 0.913
H 34 | 408 | 501 17.3 + 1.1 1032 + 38 1.083
s 3.3 | 351 4.4 17.2 + 1.4 1030 + 27 1.103
J 339 | 4.01 457 | 202+23 | 1033125 1.179
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=l a o ' e, 1
3.7 MINGRBIN 7 : BRATDIgININaARBIUATANY A 9
— A L] B aly
HRYDIBTAUBIL W NN B AUASANLAAIINAIBNIRUTIAY
mwsmmﬁ'lﬁﬂuﬁ'@xqﬁnﬁa;Ji'lugﬂr_mur-iuua:maumrﬁu HIUKY STR5L 8M3W9
" L z ‘4 L] = - ' 4 w b
uazouky ADS  avuliauninufsvauifuasiuossasiad e lilsunzsuny
gaspsianasfeziounslanldon 3 wllaliun 019 ADS (ga3 K) taasl (ga7 L) wazen
v A - o
STRSL (§aY M) 1'152{6]'561“!116!‘1‘5’107] 3.28 WATHANTNARDUUFAIANANTHN 3.29 FIWNanT
NAFDUWL IR R USYNIMUATWEINT 3 g@rﬂﬁ’mo aaudMg AlenutuvasTSuIaw
[ B L 7] B A’ =1 » ool L d =~ Bt q
gravnnuntuw s lddeiidasns STRsL TRINAIALIAUL1Y ADS ﬁauﬁmuﬁmuamma
wiliigsandeusiupnnidndnnmidani Ui 1 2 3 awdel) wohenuduyedd
ot 0w v v A A v P -
nmmummumnmn‘lﬂmuaui@maumoADSummumnﬂqmaoaomﬂamamﬂjua:mo
r-} L7 : A o ’ I3 = LY 1 o
STR 5L uﬁ@’nuauﬁq@maamnmo ADS Hfpa3pnsfutioum TG NN RELY aBURININAIIYN
lﬁ’zmﬁ'lﬁ'ﬁm’mn]'mJaaﬁgoﬁmammma"«nwé’mﬂma:mnm'ﬁhmwﬁmmunﬁﬁo‘uaa
Y ' + ' w = o A . v o
B RTROF gRUIEIANMUM BTG s munun iundasldaifione STR5L
' P o . e . -
a’J'mmnﬂqﬂLmnms.sg MPa Ta3831naag1uaIirinnu16.92 MPa wazind ADS fdninaf
[ A i r-3 3: -y 0 [ el 4
FANNL 16.40 MPa WuIaMUUIILTIDeIBNsITNTIENS 3 it Ll vinfuasiilasunann
- . A [NV /R S w A [ -
NITUIRNIHEatNILEArAas N uaIuIAEenTe9 STRAL thasninmiiditeluiasaaia
Fl & + Lo | G w o LW, Yy &l a A
ua:u‘mmgnﬂum’lummla‘lﬂammnuU'Nm'nlua:lﬂmauummwlanﬂmmm:mmn

LIS ATBIRT O UUED

<y “ I [ =
nayasyiadudsanludninsantanwNanduasaslavassis ADS
\funstinwnasssdadeantladléun Godeanladsisua(gas K) Zinc Oxide Acitive
i ' J ) .ﬂ' A A = L
(§93N) Zinc Oxide Transparent (§as O) filldauwADS Fodumaflsiulunmsndanaia
= ol fA - - 8 L. ] L
1D T@mgm'nﬂauuuﬂm’naoamoﬂauﬂ’rmmnm'muaumﬂaan'lm'mmmacj 'l'ﬁq@rsenu
P 4 ' A A
TN 328  UASHANITNARAULEAISINGITHA  3.29  INMINARAINDRETlaTan
£ a3 F-1 "o L Pl ﬂ'vuarnr oo v o
penlodriad gFvsanmdvanudvaifonflddiiddaanladiifidunaga  sasasn
§0 Zinc Oxide Acitive WAz Zinc Oxide Transparent fifudusasnge wdfivandriulinn
LREINMNINARAU AU AN WRAENF09019WL el Zine Oxide Acitive UFAMAIMUFIUNK
A 1 ] L
43989 16.94 MPa sasadundasnenladedeanludrssuaidianusnunuusiis 16.4 MPa
in . ' 2 4 - &4 <
uazafild Zing Oxide Transparent dfaudumuuRGidmadio 14.14 MPa Tannan
. . e o s = aI - o o L &)
Zinc Oxide Acitive fisamauduniuussdy snfigalwnscianmaswadn vididuiu
A’ e e el 1 -y ) ) d L) A
dadiunuolddndedaanladorsuauanguainnitonsnlddideonlodsssuan 9
minsndidosnladrsuatezlifiagnnis uazpwiild Zine Oxide Transparent fislairinu
B & s, L =)
yan. ssvudafanltdedonn loanTsvanuens ADS
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navasrindedoanladisinanoauianeidnduazanlavesss STR5L

BunsfinmnayesBedoanlasldundsdaonlodriue (§as P) Zinc Oxide Acttive
(§@3Q) Zinc Oxide Transparent (§A3 R) Afidoens STREL -‘?‘m’lﬁmﬂuuﬁmmg\mazm‘lﬁ\m
lursseane  Tasgrimasuulamasgonsraundiiennddoenladoiasiiag ligas
AUINTIN 3.28 UATHAONINAFELURGIINNAIIINT 3.29 1IAMISNARDUNL AN FYBd
gasesnuauTuYasE nites lumungaiiae Zinc Oxide Transparent ﬁ%tﬂ’uﬁqmmm
1A TIR DN IWATISUAUAE Zinc Oxide Acitive a‘i’iﬁLﬁuﬁaﬂﬁqmﬂ'ﬁfjmwLmnsmﬁ’u'laimn
LAZINATNARAUAIAIINT I NIRLTITITOIBIINLIIHIN VB IUNIUNTIBIBO IO P
Zinc Oxide Acitive ﬁmmﬂﬁqmmﬁu 21.75 MPa ja9saanfadedasn ladtysuen Jsrau
FUTHLTIRIYATU 19.28 MPa Uazenafild Zinc Oxide Transparent ﬁdﬂﬁﬁﬁqﬂﬁa 17.89
MPa donafldfinnuaduiuiuend ADS uazsnaasdniuiadanldung STREL Al
mmé”mmutmﬁoq\aqm:wi'mme‘ﬁa 3 siauazBonliTeroan @ sssaununsiy Zine
Oxide Acitive ﬁlﬁ'@hm'}u@humuuwﬁogm@inﬁw g I ENURE TN

4 g wet s £ 1
il 3.28 gasgwaamhianidfinmesuszddeanlaedriiagg

a3 ’ K L M N O P Q R
ADS 100 - - 100 100 - - -
STRSL - - 100 - - 100 100 100
Crepe - 100 - - - - - -
Paraffin Oil 2 2 2 2 2 2 2 2
Silica 5 5 5 5 5 5 5 5
ZnQ 1 1 1 - - 1 - -
Zn0O Active - - - 1 - - 1 -
ZnO Transparent - - - - 1 - - 1
Stearic Acid 1 1 1 1 1 1 1 1
Sulfur 1.25 1.25 125 | 1.256 | 125 | 1.25 1.25 1.25
MBTS 075 | 075 | 075|075 | 075 ) 075 | 0.75 0.75
TMTD 0.375( 0.375 |0.375037510.375 | 0.375| 0.375 0.375
Wingstay L 1 1 1 1 1 1 1 1
Pigment 1 1 1 1 1 1 1 1
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o 1 - P
a1519% 3.29 manImasausInauIad ldanmenuazdidasnladniiadng g

m’umumu@immﬁq ﬂ’J’]Mﬂﬂlﬁﬂ‘?ﬂﬂ Imﬂﬁﬁﬁ 300%
gas (MPa) (%) (MPa)
K 16.4 + 1.0 1025 + 46 1.072
L 16.9 + 1.6 1080 + 35 0.9925
M 19.6 + 1.5 1029 + 52 1.246
N 16.9 + 1.8 982 + 43 1.144
o 14.1 + 3.0 1079 + 59 0.875
P 19.3 + 1.3 1062 + 38 1.226
Q 21.8 + 1.2 1022 + 19 1.404
R 179+ 1.0 1015 + 33 1.161

aantsidnaz lnladusFasNonuasuoses 3 winda STR5L grasy &1 ADS
= -l r=1 z ﬂ' 1 -]
HunnlSouifiouavatsny STR5L snaesUuazand ADS nanuuilausi
» o A g v 5 A P
axyiouus (§93 S T U muddy) was lulgesGmeronus (@7 V W X a1uden) thasenn
P T - ~ , S A [ = . ‘ oAt v o
g L laneFasionuaanasenndarsiie IR AN FIVTFINARDFYDIENIA TR E
gviaunas Mezleanusinsussanulsuandiuedislsivesudszaiia lagvimsmeaau
. & P o
wusesnmdn 6 §AIMNAITIN 3.30 UALHANINAROUUAAITIUINTIN 3.31 NNINAFDY
'™ & - nhl v ' = - ) &
ANWIUEYINIDNTWIIIING 3 Bhe Nlleldnsfreionlgawuiifuasganauie3ug
'3 A L5 o - 4 LY
fousnatuunliiaufiasny ADS ﬁmwﬂq@nmaamﬁamo STR5L wazenaasUifdy
w nl' - ot e L 7] A [ et =1 o et Ar
wophga uazfuasenandaninmsdaii (euzi 4 5 6 awday) Gosdduaiudsnn
- - ad v oa Y e o e o w ‘
1ilionfiosny ADS Imdungatuiusasnsnfasy STR5L NG e NGRS ot
L l‘-‘i - A [} =1 » » =1 x =3 [} L r-J
AN HMETDIININIB RO L FHIRFDUURIWL TR aNTIaM 3 Tiialaisneny uwazdves
pIndIINIISan (@il 7 8 9 muda) Geedduenudnanlilasfiams ADS
o W o - o oot et v o - - t I
iFdungasesnanfany STREL ATFINAR U NaaTULRZIIMNNNINAR AN TaIRBOIL1INT
A [} =l » i & - Lo = J . 3 = :l' s‘ &
Lmnﬂﬁmaaz‘nauumuaz'lu'lamﬁa:nauuaﬂﬂﬂmaamwuagnwuma:awwmmq‘nm
v . =] o - - o AR
n1f Iesfuadeny ADS [ WUNINEV09819 STREL WatHWIATUGUEOU fanueny ADS fld
o L™ L - L2 4‘ =
wliFvassmdamsdauninduanniige  sasaaanfiesny STREL uasgaaml)  uazeinms
NARDUAIAINATWNTULTIAIUDILNWLTI879 STREL 'lﬁ'fhgoqﬂﬁa 16.09 MPa 3898307178
g19aTl 15.41 MPa UAstNd ADS 14.47 MPa aué1au aanuudadanitens STR5L IWis

-l ’ ; s L
SHLATUITIHILNINTILS :1&'\‘]}81@1 HINSIUNBINRA
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A H’ A = ] A 1] [} 1 r.) A
Wil 3.30 gaaswnoundhldanmeesiiadn g Alduaslilansdasriouuss

S T B u { A w
- - 100 - -
100 - - 100 -
- 100 - - 100
2 2 2 2 2
5 5 5 ) 5
1 1 1 1 1
1 1 1 1 1
1.25 1.25 1.25 1.25 1.25 1.25
0.375 0.375 0.375 0.375 0.375
1 1 1 1 1
1.5 1.5 1.5 - -

0.375

M08 3.31 LAMINATBIINAINUMAN AN M IHaTRIEITRadn9 g duaz T ldnedaeion

SRR

507 | to | teo AANUMIUAaLIIas | anafaiiione Iugjté'aﬁ 300%
min. | min. {MPa) (%) {MPa)
S | 304 | 413 16.1 + 1.1 1076 * 26 0.842 + 0.031
T | 320 437 15.4 + 0.9 1072 + 20 0.889 + 0.022
U | 308 | 4.16 145+ 1.3 1077 + 19 0.858 + 0.023
V. | 259 | 415 125+ 3.3 999 + 82 0.786 + 0.044
W | 322 | 440 184+ 1.8 1106 + 30 0.844 + 0.017
| X | 258 | 407 15.+ 1.8 1058 + 32 0.862 + 0.033 |
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3.8 MINARDIN 8 ; msmﬁﬁmm:ami"m%'ugmm\s
wazasrinuanfoanfuanrfidsoautanisianduasfoossry STRSL
minasasiiifiumsinwnavesuauisanduawrt 3 wiialdun Wingstayl (@5 Y)
Antate MB (§93Z) A/O HB (FA3AA) Afnadadnein lashmmagey 3 qmmumswﬁ
3.32 UREHAMINATOLLFMINUANTHT 3.33 Famnalifilddanwucdsll A0 HB Wanaud
Wonduawariudatndon Wingstayl usz Antage MB  Banwneiiuua BRMNNYO
Wingstayl Swwiatdnnn Antage MB uarannmissudmidoawuitdsassnaiils A0 HB
%:ﬁﬁtﬁuﬁqmmmmﬁa WingstaylL ua:ﬁﬂ‘ﬁmqa’auﬁqﬂﬁa Antage MB wazifiaiheniesw
dndndanimuinguasensfila A0 HB ﬁﬁrﬁ’umnﬁqﬂ (3ﬂﬁ 10) Ta9RIN8E Wingstayl
Qﬂﬁ 11) ita% Antage MB qﬂﬁ 12) My MAMMaRaLEasriiavadianisanduauri
faafvasrnems 2 sialdunmnsmnduaseeildndimnnmseani wuiﬁuag}ﬁuﬁmaa
osaiflaacliitn A0 HB DEdseclienfii@mduninnit Wingstayl findwdasuas
Antage MB F5idnn2 9andranudumuusedsfild A0 HB §i6120.3 MPa Tasasinfie
WingstayL {¢119.28 MPa uax Antage MB ﬁﬁw’hqaﬁa 13.77 MPa [ﬂﬂmmqﬁféan'l'ﬁ'
WingstayL iwszeefilei#iininisld A0 HB usslisnanuduwmuwssdiannanmsle

Antage MB Felsisiuuan.

HaDsLsNIm WingstayL fidinaansianisiandyassns STRSL
Li’lumsmaauﬁaﬁnmﬂ%mmaauauﬁ9ans‘i‘hmuﬁﬁ‘lﬁiaﬂﬂlumaLﬁaﬂnﬂitﬂﬁau
wasdrassnnentaduadnldndmnasdanhindnsuldolaednls  Tasvinns
NARBI 4 FATHOUT WingstayL 1 2 3 4 phr (3958 Y AB AC AD éNuI§1ei) AT 3.32
LRTHRMINAROULEMINUAITIA  3.33 3NN sANM WU EIe ey 4 gasfald
WingstayL 1 2 3 4 phr audeuldFvesswesudduazfsasormdsmsdaiildaredu
ilasnmBannuendsanfuenriiugiefivinsdnmasud 14 phr) Lifnadaiuassnaudas
FUAUTRADRILOWRDANBUAKY LAZINNFIAINNIIUMIULTIRITDINIALAL WingstayL 1 phr

1"5'61"1;'{0@@ #9 19.28 MPa
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‘; ﬂ‘ 4, - .y -
TN 3.32 g{mmaﬂauﬂnﬁnl-ﬁﬁnmmﬂu.a:ﬁ"‘fmm‘uaameaanmuﬂuﬁ

g93 Y z AA AB AC AD
STR5L 100 100 100 100 100 100
Paraffin Oil 2 2 2 2 2 2
Silica 5 5 5 5 5 5
Zn0O 1 1 1 1 1 1
Stearic Acid 1 1 1 1 1 1
Sulfur 1.25 1.25 1.25 1.25 1.25 1.25
MBTS 0.75 0.75 0.75 0.75 0.75 0.75
TMTD 0375 | 0375 0.375 | 0.375 0.375 0.375
WingstayL 1 - - 2 3 4
Antage MB - 1 - - - -
A/O HB - - 1 - - -
Pigment 1.5 1.5 1.5 1.5 1.5 15

P AR et Fo = = -2
ANT19N 3.33 Hﬂﬂ'ﬁﬂ@aﬂdﬂlﬁiﬂﬂ]&’lﬁ%@“ﬁ:lﬁ&ﬂmﬂﬂd AU DaNTULAUN

gas t,, oo | AINUMUABLTIFS | anufiaifiavie Iugﬁ'ﬂﬁ 300%
min. | min. (MPa) (%) (MPa)
Y - - 19.3+1.3 1062 + 38 1.226
z - - 13.8 + 2.5 971.5 + 24 1.054
AA - - 20.3 +1.3 995.3 + 31 1.398
AB 3090 | 419 101+ 27 1001 + 86 0.809
AC 3.44 | 4.26 133+ 1.3 1043 + 42 0.862
AD | 3.15 | 4.30 123 + 1.1 1023 + 36 0.876

] ’ . f i ava, ey
HAYDINITUNLTY (Aging) NdAaaNtanwidnduasens STRSL
LfJummmaaLﬁaﬁnmmmﬂumu@iam'ﬂ‘ﬁ'mmﬁa@amnﬂﬁuuuﬂmﬁqmﬁm’hu
4 d _ .
mMuusdauazmauinuudssmiboliona (% Elongation at break) Vads19 STREL 1ins
P V & - o ' wr o o
wWaguuwdaednls lagdunis@nwimaulSouisussnansuuaz nadon T'ngmmumswm
Tt A 1 [ L5 1 1
3.34 AR AE S99 NMISANEINUIIFIANUIIUBLIIAIIasENInanauiidn 16.09 MPa wax
FAMUSIUYNULTIRIUDIEINATaUTIET 19.33 MPa Hulafidwdnsiufonudasainueu
MIBULIIAIMAIVNLTIYINY 20.14 % uazdnaubiailaunanausvilen 1076% wazA1nay
o oA o a ™ & a & = ' P o =
falloranadauian 1092% defidudansdfsuudasranaialoviarinny 1.44% 49
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+ ot s ' & = P ' o -~ -
srtapuwdaslusasnsefauasarnsiailaiaiiosanmsuaieiidaidu van. aotaiidn

25 u8 20 Wasidudaudiay

HavovrAnazUI AT NAN
- ) A‘ﬂ ' LY Y r-Y =l
1. HRVEVUTU TN T AN IR RIP L TaN e RN LA RANTURFUeI019 STRSL
o~ o L [ [ s 1 A b i L7 - Tt o sy
FyvadorarinivoaluRlauandudivaaduiiamnulilveedadulonls Soda
WWousaFnm 0 1 2 3 4 phr MUy wasfinmdmanudunuusdsasenlanldyas
AUANTINA 3.34 LRSRAMTNATOLUIAIUM WD 3.35 (IWF AE AF AG AH Al) 9nm3
= 1 [ et c::i ' L3 = oy -
NASBINYINEssTluaneenunIR lagadadiosa 0 1 2 3 4 phr AR NUEIUITILT
o o ~ ~ - .
@9 16.09 17.91 13.64 1875 18.36 MPa @uf1au TN ANy denadoisavslien

. ¥
AN TUNIULTIAG FI

2. NRIBITRAVAIRVIA AN TG aauLan s NEnFyases STR5L
Wums@nwnauedsneady 3 siialuldSanm 20 phr launBadmansniaAL)
Si(TRTAK) MgCO,(3mAM) fifidasanadunmuusialasynmmaray 3 gasauansaf
A + Ly 3 =l [T
3.34 URSHAMINATOUUENIGINANTINA 3.35  inmimasasnuimsladidadaisalidn
ﬂ')'\uﬁmmutmﬁegaqﬂﬁa 20.31 MPa 799833198Si 18.93 MPa 8z MgCO, 17.55 MPa
s oo A . , , A% v s o A P . & o a o
WAL DAN BN TUNLTIWL NI b FadmAmraifianauguan MgCO, (Huadudnna
La"i“uﬂs:%n'ﬁqu:‘lﬁh’awé‘mmmiau:saﬁog\atmz%’nmgﬂnso‘lﬁﬁ'lumoﬁmumié'@mamu
e (wiwssm iFann, eseddmiven, aosdngemaasuasinalulad uvAnondussuan
o [ 3 w a ¥ g oa . ] Ao -
uAIuNg, 2540) msHan Mgco, luanavhldmnainuiafenitsivaltludiumidantiia

L A -] &
1‘}’1 AR TNATUNIULLTIND qmu

3. nayeSmSiHinaauIRmeNAnsva s STRSL
WumstnwnBanomsldsidmadonn laoldsiflumsdndurisssonsslubumsi 5
15 20 phr (3%8 AE AJ AK) afnmdianudmmuusdeiazaansmaia die swell lag
'I,-Egm@num'moﬁ 334 URTHANINARDULEMIIMNAITHA 3.35 MAMIMAREINUIIEVE
g9 lisafulas i AN UFIUMULTIEY Ja9tnssniviumulSnmsifiAuie 5 uaz15 phr
(YiNU16.09 MPa Ua219.01MPa IWTeSiozteaiunIsuadinlasi 20 phr F1AMUA IR
wsedsaansde 18.93 MPa dudulSunadfianifinluvmivminsudhiuldnuazosda
NENHIUNINING ﬁ'\‘lﬁqmauﬁﬁmacmaaﬂﬁﬂmﬁmfuiﬁmmﬁl’ﬁ'ﬁa 15 phr NTILA9 die sweil
lavminasaaiasdudineios Brabender maniImassdfldae Vianmdamlifinass

[ ' o o oo a - L - v
U3 UNITUINAINEI LL("ILuﬂﬂi]']ﬂ'q@Lﬂ'jﬂ\‘]ﬂﬂul.ﬁ&n:ﬂuwaplﬂ@lﬂl.ﬂ']uu Lllaﬁ"l&ﬂﬂf:iiﬂ@ﬂ'ﬂ
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¥ a & o [ - v a4 .
AUEMFFTNTIR NARAN 1A IRIZOZIMEU DKUY MeandadsuniBinniTnagasimsmisaiie
&

W

T eh 3.34 ;3@1*5moﬂEmﬂﬁ?ﬁﬁl’ﬁ’ﬁnmmSLau%aﬁmﬁmm riauazUTUI MR IRLAY

q03 AE | AF | AG | AH | Al Al | AK | AL | AM |
ISTRS5L 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Paraffin Ot 2 2 2 2 2 2 2 2 2
Silica 5 5 5 5 5 15 20 0 0
MgCO, 0 0 0 0 0 0 0 0 20
Zinc Stearate 0 1 2 3 4 0 0 20 0
Zn0 1 1 1 1 1 1 1 1 1
Stearic Acid 1 1 1 1 1 1 1 1 1
Sulfur 125 | 125 | 125 | 125 | 125 | 125 | 1.25 | 125 | 125
TMTD 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375 | 0.375
MBTS 075 | 075 | 075 | 075 | 075 | 075 | 0.75 | 0.75 | 0.75
WingstayL 1 1I 1 1 1 1 1 1 1
Pigment 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 |
M3197 3.35 wammesaad IFEnmmaduiidnioe riauasUinuasdudiy
03 t oo | SWMMMUED | anudadlauie | Tug}é’ﬁﬁ 300% ﬂ
min. min. 15989 (MPa) (%) (MPa)
AE 304 | 4.3 16.1 £1.1 1076 + 26 0.083 + 0.031
AF 309 | 5.33 179113 1010 % 33 1.38 + 0.03
AG 2.5 4.3 136 £ 2.3 939 + 57 1.29 + 0.031
AH 3.09 | 4.38 18.8+13 990 + 45 1.24 + 0.012
Al 505 | 7.49 184 +1.0 1080 + 14 0.99 + 0.029
AJ 517 | 8.9 19.0 0.7 1046 + 37 1,12 + 0.04
AK | 532 | 845 188+ 0.4 1031 + 21 1.15 + 0,017
AL 5.30 8.56 2031 1.3 886 +19 1.66 + 0.043
AM 2.03 3.02 17.6 £3.0 896 + 59 | 1.88+0.101
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%uommomnﬁmmo 9

- HAY8ITUAUD U’NTG]‘DSG faRUREFUTRAMUTIUNIBILTIRY

31Jm g3 K 3ﬁ~n2 gas L gﬂns ge3 M

- waveImslauas lilansRasauussnasnny 3 vhe fa STR, CREPE,ADS

51714 5a3 X 515 a3 V 5UN6 gas W
4 o U U U L]
sUR7 aas U 178 7a3 S 519 &as T
L] k] L] L1} 9 Ll

J Ad ¥ iy =y e
- HRTBILAURDBNTUARYIN A daRuL AN INENFUR V09819 STRSL

3111‘*110 gas AA 3‘1]'?111 A3 Y 12 gas Z
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4. gyUHanIaaas
o o -
aaw 1 daspianasdasionuaina3snainp19ADS A E191A5U217

Tt ﬁ' el L a; aﬂ‘ J
nInaRaLWIFaToTaTsRe ilifasiouusaun pmnpifimanzaulunisiug
[} L [ rF-| -1 A A‘ » .
LERINILALNITENAMUGN Aa 150 °C 11 7 wifl FanuaninarauineaniFudussrnlv

= nl'nl — A = o el " o n'- -1 L ;

lagaspn@luszdunits fe gas za4 DFawnhoniavessTinent gl leafigasaad

879 ADS 100
Zinc oxide active 1.26
Stearic acid 1

MBTS 0.76
TMTD 0.3
BHT 1
Sitica 5
SuHer 1.6
Pigment 1.5

[ y ) W L ) A T
uaiavmIneansse LRy IT IR NISTRELUSZ 814 AT I NUA 8NIADS ‘luqmmﬁo
s wuhmsltomaesdenldiresseianesfidninesdugmmue  uaziflonanshiudly
A, . el [ o v . .
Wagatlunsuay  sanalildfuaoruirminssndiuiolu  seounsmannninges zad

J H L L A‘
Tegarofld (gas zc4) ludait

#NCREPE 100
Zinc oxide active 1.25
Stearic acid 1

MBTS 0.75
TMTD 0.3
BHT 1
Silica 5
Paraffin oil 2
Sulfer 1.5
Pigment 1.5
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ol

dounflanaranihimnaaslon (FM3ZC4) wauny ULDPE wafe arldfuasvwiauoidiiis
'ﬁwqmn-i‘fu lapdaarulunisuan CREPE/ULDPE é’ﬂﬂd’mﬁ'ﬁﬁqﬂﬁa 70:30 “alunsdidl
ULDPE  asfimanwmsuszauidndimstaladianngn  uasfoaspnneudtlisalaving
AOINTT

%oﬁuﬂiﬂﬁ’wmqmﬁaiﬂimun’mﬁ'umiﬁ'zgﬁwﬁﬁ@mo galugasensene gaaitlevi
MIMAREY wewimslE Caco, sz liFuasmiiing) uazmsls MgCo, | Zn-Stearate #
vinfnly s laladmefiliaala §8ass widindiimsld caco, mnn gaumsld siica
Usanmiiaunzan fs 5 phr 9 lnldenefifigamoninasld Filer viiadus Ruowes Zine
oxide active Unadafvasiusn MmufutSinaduiu 25 uaz 4 phr s IWldFunuiia
'ﬂuwvmn"f{u Fris qmﬁﬁﬁqwéﬂw%’umsmaamauﬁ 1 ldnnsldaaanlvnussldgas
zc4 TaufigunsofisnSunas Zine oxide active ‘lﬁ’gﬁn'l@i‘mu%ﬁﬁmms URENNS MBI INEY
CREPE/ULDPE ﬁ‘[amﬁﬁmmgﬂﬂﬁﬁﬁoﬁfu dugnauifiEvaLliuosdilsznavldansiaty
Tdaaly

:3@;‘5&10%’@1‘11aaﬁmsﬁwmm’a’lﬂﬁa

#WCREPE 100
Zinc oxide active 125-4
Stearic acid 1

MBTS 0.75
TMTD 03
BHT 1
Silica 5
Paraffin oil 2
Suifer 15
Pigment 1.5
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AR 2 gmma%’awaaaazﬁ'anumﬁm%'ﬂm'mmaSTRSL
g@wmo%‘maaﬁﬁﬁq@l Advinrmesau fa

HWSTRSL J

Zn0O

A
I

Stearic acid

MBTS

TMTD

Wingstay-L

.
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