Ww

—
; PVC/SH A

A B

2702 M& vt FH3 homopolymers E3E
o, AN SEAe 2HE P n7t TYIE L
EEe ¥Y3hd, n, @ n, 7t A2 EH RFEE
© 2HE oWyt oz} 270 FEA Y 48l
g2k vk 2+ S A9 domain size”} ¥2} ¢
A Arg 53] Fof g0l W ¢ o 24
g BAQle] FHE EFES IS F Urh &
Aol gl B¢ FHEE ZHE Aoyl ozt
domain sizeo| 93} A4 A

a3d) diy2e] PVC WEARE 953 homopoly-
mer7} obal, 7 AFE nEAAEY TFEAY
PMMAS} 28 hard polymerE o] 17 wf&el,
PVC/impact modifier &322 FHxo thsh 2%
o 2y Bsid, AA = PVvCs HAA EE
FHEs EPES A dE54(continuous
phase) @ 243 (dispersed phase)s] 23 & x}o]
o] & o, o7t WEAE o] F= hard po-
lymer &3} PVCote] F&A4d = 247 Aot o
2 A5aa Barge) Ao EE] FH
G n A= F23 QAL 8o Y FAH AR
AFal fAAN e 23 Yel(geometry) & ¥,
NAAE FA3tT Y+ rubbery portion?] W
ZAs AU E= rubbery portions 8 AIIUE
hard polymers} PVCe] 4845 n#3td PVC/

S A,

- T
|
=2 FE Ao
1 &
s X Aj B Ej 2+

impact modifier EFE] FHY=E & ¢ Uk

HA S A=A MAA 7+ AR s
¢] hard polymer phase (HP)7} PVCs} 4-&4o] =
3] 973} homopolymero]xl, 7}x ZAEE rubber
homopolymer particle(R) EHel lump Felz 2
%¥l geometry I (Fig. 1)& &) ¥4,

o] A% FHT EFEL 47 AsiAe EALS
o]%+ rubber phase® Z3&, n,(R)°] I&4E »
sk 2 A, & HEA F9 HP ¥
PVCY Z#E& n,(HP) ¥ n,(PVO) Y Hit 23 &
4 Fd sopgt gl

1956 9l= TRI-STATE o1&}
s 2

1960 W= WAYNE STATE o
gty (A L)

1962~ 7] Rohm and Hass

1987  3}8t3)A}

A Aopglsh(F) a1%

1974 H-goista 2-§3}skat

(b

1976 M&digtw Fgjssty
(Z8H4Ah)

1980 QI3tuystn mEE e
(ZFshabap)

1981~ vl=F ErkEoi st
1985 sEgety disdh,
post doctoral I-7+¥
A AAFAMNE(F) ol4}

l',

Theoretical Consideration on the Transparency of PVC/Impact Modifier Blends
Nolgl gy a - *HY YN 2(F) (Chung-Jae Hwang and Tae-Moo Beak®, Technical Institute, Shin-
A Chemical Mfg. Co., Anyang 430-082, KOREA, *Hyundai Housing & Industrial Development Co., Ltd., 603-2,

Shinsa-Dong, Kangnam-Ku, Seoul 135-120, KOREA)

IEXinEn 7l A 1d 235 19903 3¢

97



nD(R) ZVH}’ . I'ID(HP) +vac . HD(PVC) (1)

2 (1M Vips Q&S ol /W EA] F hard
polymers] K& -80]1, Vpoe PVCY | E§0]
o}

Geometry I (Fig. 2)+ = t}l& F4Q A2
vehle 2o g2, MAA o Hprt 7tu AF
¥ rubbery homopolymer particle(R) W] ¥4t
ol e A%l

o] ¢ £ EFES d7) T A4S
o]F& PVCe FEE np(PVO) 7 MEAS 23&
7 Yol gtk =,

HP

PVC

Fig. 1. Schematic diagram of geometry I.
R and HP denote rubber particle and hard poly-

mer phase, respectively.

PVC

Fig. 2. Schematic diagram of geometry L

R and HP denote rubber particle and hard poly-

mer phase, respectively.
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geometry
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gt & A 7l AA 9} hard phaset= PMMA©] X ru-
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g 7t 2" FEAXIA E3

PVCs}te] E&E9] Geometry [2 o] & o= X
= B2 feldo] £5(<~50T)& 71AY n,(X) &=
1.5240]0]o} 318, Geometry I8] A4+ X& W&

Table 1-A. Requirements for Refractive Indices of
Polymer X, nn(X), as a Function of Both the
Amount of X in the Rubbery Phase and the
Amount of Polymer Y in the Hard Phase of P(BA-
X)/P(MMA-Y) (50/50, Rubbery Phase/Hard
Phase) Modifier to Impart Transparency to PVC/
Modifier Blends in Case of Geometry I

%X in %Y in w0 no(X)
Rubber Hard Polymer  Required Required
Phase of  Phase of when no when np
Modifier  Modifier (¥)=1.530 (Y)=1.600
10 10 2.090 2. 100
25 10 1. 695 1. 700
50 10 1.585 1. 585
75 10 1.545 1. 545
90 10 1.530 1. 530
10 25 2.090 2,110
25 25 1. 695 1.710
50 25 1.585 1. 590
75 25 1.545 1.555
90 25 1.530 1.535
10 50 2.110 2.150
25 50 1.705 1.720
50 50 1.586 1.595
75 50 1.549 1. 555
90 50 1.535 1. 540
10 75 2.120 2.180
25 75 1.705 1.730
50 75 1.595 1. 600
75 75 1.550 1.555
90 75 1.535 1. 540
10 90 2.120 2.200
25 90 1. 705 1. 745
50 90 1.595 1. 605
75 90 1.550 1. 560
290 90 1.535 1. 545

Tg 2 n,(X)& 1.5740]0]c} s},

gL T3 Geometry
1o 4%

Jo

=3

WA 7} PVCS 8430 glS A ¢ EF

# 43} 217171 98] modifier % X2 domain
ZE38] Zolof g,

gt 21 B Poly(butyl acrylate) 7} 7} &A} 5 rub-
bery phaseZ o]Fi}t 7§ EA 59 hard phase’}
PMMA7} obd ©}2 homopolymer(Y) 1 7%
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Table 1-B. Requirements for Refractive Indices of
Polymer X, np(X), as a Function of Both the
Amount of X in the Rubbery Phase and the
Amount of Polymer Y in the Hard Phase of P(BA-
X)/P(MMA-Y) (50/50, Rubbery Phase/Hard
Phase) Modifier to Impart Transparency to PVC/
Modifier Blends in Case of Geometry I

%X in % Y in T][)(X) T]D(X)
Rubber Hard Polymer  Required Required
Phase of  Phase of when 1o when 1p
Modifier ~ Modifier (Y)=1.530 (Y)=1.600
10 10 2.590 2.480
25 10 1.910 1. 885
50 10 1.675 1.675
75 10 1.615 1. 605
90 10 1. 585 1.585
10 25 2,460 2.280
25 25 1. 865 1. 795
50 25 1. 655 1.625
75 25 1.595 1. 565
90 25 1.575 1.555
10 50 2. 380 2.020
25 50 1. 830 1. 685
50 50 1. 645 1.570
75 50 1.585 1.535
90 50 1. 565 1.525
10 75 2.220 1.720
25 75 1.780 1.570
50 75 1. 610 1.515
75 75 1. 565 1. 495
90 75 1. 545 1.490
10 90 2.195 1. 560
25 90 1.760 1. 505
50 90 1.615 1. 480
75 90 1. 565 1. 475
90 90 1. 545 1.475
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Table 2-A. Requirements of Polymers Used in the Alteration of PBA/MMA (50/50) Modifiers to Im-
part Transparency to PVC/Modifier Blends ! Modifiers Possessing Geometry [

Composition of Requirements of Polymers

Method
50/50 Modifier Mp(X) T (X) Ny (Y) TALY) X Y-PVC XP(MMA-Y)-PVC
A X/MMA 1.524 low
B PBA/Y 0.937 high low
C P(BA-X)/MMA 1.530~ low
D PBA/P(MMA-Y) 2.070 (—4.000) high low
(+0.897)
E P(BA-X)/ When Mo (Y) = 1.530
P(MMA-Y) 1.530~ low high low
2.120 When Tp(Y) = 1. 600
1.530~ low high low

2.200
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Table 2-B. Requirements of Polymers Used in the Alteration of PBA/MMA (50/50) Modifiers to Im-
part Transparency to PVC/Modifier Blends : Modifiers Possessing Geometry I

Composition of

Requirements of Polymers

Method . Particle Size
50/50 Modifier 1, (X TAX) n,(Y) T.LY) X PBA P(BAX
A X/MMA 1.574 low small
B PBA/Y 1.596 not too small
important
C P(BA-X)/MMA 1.585~ low small
2.580
D PBA/P(MMA-Y) 1.610~ not too small
2.620 important
E  P(BA-X)/P(MMA-Y) When 1,(Y)=1.530
1.545~ low not too small
2590 important
When 1, (Y) = 1. 600
1475~ low not too small
2.480 important
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