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8 <k : Ethylene-propylene-diene terpolymer(EPDM) ol methyl methacrylate(MMA)$} 2-vinylnaph-
thalene(2-VN)$- benzoyl peroxide(BPO) = 7§ A #} 22 A}8-8}of tetrahydrofuran(THF) & of 3lof 80
Col A 60AIZF EOF J1ehEE 25 3atel MMA-EPDM-2-VN(MEV,) 1eb: 23843 A3y,
oyl 2@ 2 R BFHes IAstgoy UgAdS 2AFskY] 98l vl ZAb A
FeAe W, 9AEA 2 ddAAd T& 2AEYC AT E 82 47% o,
MEV.9] 3+ 222 90,0000 th, MEV.9] W& A a} iukabA W il 4o ABSH ) §-4=38}
). &4 8 MEV,%: poly(methyl methacrylate) (PMMA), poly(vinylchloride) (PVC) 2 polycarbo-
nate(PC)¢} THF % chloroform &-of s 7~ 6lale] Hallm Al A A 2A o] whis 48400 J3ads =

A3} o}k, Differential scanning calorimeter (DSC) ¢} fluorescence spectra Z13foll o] &} A o] % &l
Cne uE argado] 9l Ao UERtoll MEVY/PC el A7h MEV./PVC &8 MEVY
PMMA &= A Bupis AfAo) Ui 433 o 4= dsivh

Abstract : The graft copolymerization of methyl methacrylate(MMA) and 2-vinylnaphthalene(2-VN)
onto ethylene-propylene-diene terpolymer(EPDM) was carried out with benzoyl peroxide(BPO) as
an initiator in tetrahydrofuran(THF) at 80°C for 60 hrs. The synthesized graft copolymer, MMA-
EPDM-2-VN(MEV,). was identified by IR spectrum. In order to investigate the radiation resistance

of the MEV,, thelight resistance, tensile properties and thermal stability of the graft copolymer be-
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fore and after Y-ray radiation were investigated. Grafting efficiency was 47% and number average

molecular weight(M,) was 90,000. The light resistance, radiation resistance, and thermal stablilty of
MEV. were better than those of ABS. Three kinds of blends containing MEV, with poly(vinylchlo-
ride) (PVC), Poly(methyl methacrylate) (PMMA) and polycarbonate(PC) were prepared by casting
from their THF and chloroform solutions, respectively. Miscibility of MEV, with PC was shown better

than that with PVC or PMMA from the differential scanning calorimeter(DSC) and fluorescence spe-

ctroscopic studies, even though all of the bleads showed phase separation.
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Fig. 1. Block diagram of graft copolymer(MEVz) iso-
lation process.
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Fig. 2. IR spectrum of MMA-EPDM-2-VN graft co-
polymer(MEV,) (Chloroform film).
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Table 1. Decomposition Temperature and Percent
Weight Residue of ABS and MEV, Before and After
Y-Ray Irradiation

Initial decomposition ~ Weight residue

Samples temp.(T) at 450C(%)
Before After Before After
irradiation irradiation irradiation irradiation
ABS 370 330 13 8
MEV, 420 415 40 36

Table 2. Tensile Properties of ABS and MEV, Before
and After Y-Ray Irradiation

Tensile strength Elongation
Samples (kg/cm?) at break( %)
Before After Before After
irradiation irradiation irradiation irradiation
ABS 295 256 84 5.6
MEV, 345 335 18 1.6
AEZL-E Table 39 UehfQich, Table 304 &+ 4=
Qe A A PP 2479 ABSE Falol A
AR ZARR 9] AE, e 13.002 ¢F 5.1 AT
WM QA wekd e meld, AR 24b A

MEV,9] AE|2 14,724 Ei A3t =gd8-g g5
AR 10 M-rad9] A& AR Fol = MEV,
o A% =TS ol Ysirt Agton] AR, e
16. 725 1 zto] gk 2,00|Ath, ABS$} MEV,0)
AR 2ARVd @2 5 Merad, 10 M-rad, ¥ 15 M-
rad? o 2 WSS W WAl webt AE
ael Afol7} glgg & 4 gout, MEV,] upgal
A dHde ABSH T} =319}

Fig. 38 ®abd A M5 ABS9} MEV,<]
morphology W88 H<Ql oz MEV,9 79 A8
& AEZ o) defectE AoJ3lae MR BiglE B
A gkgkont ABSQ| 7 SEM Apzlg zps] 2
g Aat Wbl zAbe) oa] 2 cracko] sl

& T UATh
2se] J44H B4

Optical clarity <} T behavior :
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Table 3. Color Difference Determined by Fade-o-Meter for ABS and MEV, Before and After Y-Ray Irradia-

tion
Before Y-ray irradiation After Y-ray irradiation AE, AE,
Samples AE, Color Sample AE, Color -
ABS 7.9 Colorless ABS 12917 Yellow 5.0
13.0:2¢ 5.1
13.6.3" 5.7
MEV, 14.7 Pale yellow MEV, 1541 Pale yellow 0.7
16.7 2 2.0
17.5.3 2.8
1.and ‘17 ; Samples are exposed to 5 Mrad of Y-ray irradiation.
‘2iand 72§ Samples are exposed to 10 Mrad of Y-ray irradiation.
3.-and 3. ; Samples are exposed to 15 Mrad of Y-ray irradiation.

1BKY  3.088KX

Fig. 3. SEM micrographs of ABS and MEV. before and after Y-ray irradiation a) ABS, b) MEV. : before Y-ray

irradiation ¢) ABS, d) MEV, : after Y-ray irradiation.
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Fluorescence Spectroscopy : MEV,:= &3 E-/do
91+ naphthalene 71 & 7FA| 1 Qlo.m 2 W& 2A}3 YTy
S uf excited¥] o] 4] excimerE @4 4+ Uk, u} ./‘7< %
ghx+] MEV,2} o} 18218 B 398 o 48

1.0

;‘.%_

A Azl ulz} o] 59 monomer$} excimer’} Y}A] <=I os L
+ emission intensity #H(Z}zh Iy 9F [;) el W87} -
A71u g o) gho g FAjd wE AJgide] 7 ® : MEV,/PMNA
G o ok dgAdo] S wet I/l 4 ¥ : MEV,/PVC
= 22~24 3 = : MEV,/PC
o] z+askA Hrl., Fig. 404 MEV,/PMMA
Ballzo] 79 PMMAS] /o] S7t $hell me} [ 0.0 . ) , )
/Iy 3kol A<l MalslA] gherh. MEV,/PVC A= 0 5 10 15 20 25
o A$E PVC 240l 10w 7HAE Tyl dkol content (X)
Z7}sla, 1 o)& 7hASE AL Helg, o3& Fig. 4. Fluorescence inlensity ratio of excimer to mo-

g o] 7Hastchrt 2748k vebdith, MEV, nomer vs. PMMA, PVC, and PC content in blends
. R A with MEV,(Monomer peak : 340 nm, Excimer peak :
PC HAER PCo 15wt % AF2 377 Foheh 0t

Table 4. Optical Clarity, T, and Fluorescence Intensity Ratio of Excimer to Monomer of Blend of MEV. and
PMMA, PVC or PC

Composition Fluorescence
of polymer Optical 5 ratio of excimer
Samples (MEV,/PMMA clarity TLO) to monomer

PVC, or PC) Tp/Tw)
MEV,100 100/0 Clear 7 0.87
MEV,95PMMAS 95/5 Translucent - 0.77
MEV,90PMMA10 90/10 Translucent 9, 102 0.78
MEV,85PMMA15 85/15 Translucent — 0.75
MEV.80PMMA20 80/20 Translucent 20, 103 0.74
PMMA100 0/100 Clear 105 —
MEV.95PV(C5 95/5 Translucent - 0.79
MEV,90PVC10 90/10 Translucent 7,79 0.88
MEV,85PVC15 85/15 Translucent - 0.86
MEV,80PVC20 80/20 Translucent 7,79 0.82
PVC100 0/100 Clear 80 —
MEV,95PC5 95/5 Clear — 0.69
MEV,90PC10 90/10 Clear 15.6, 139 0.73
MEV.85PC15 85/15 Clear — 0.82
MEV,80PC20 80/20 Clear 18, 133.8 0.67
PC100 0/100 Clear 145 —
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Fig. 5. Plot of color difference vs. irradiation time for
(a) MEV,/PMMA, (b) MEVy/PC and (¢) MEV,/PVC
blends.
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