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Abstract : MMA (methyl methacrylate)/IPMI(/N—isopropyl maleimide) copolymers are one of the
well known heat resistant materials for POF (plastic optical fiber). However, because of the large
difference in the reactivity ratio between MMA and IPMI(r1/r»=1.72 : 0.17), the compositional drift
occurs during the polymerization process which causes the deterioration of the physical properties
of these copolymers. In this paper, we report that the compositional drift of the copolymer could be
reduced by the addition of styrene(St) which increased the reactivity of IPMI in the MMA/IPMI
copolymerization system and conversion was also increased by 1.5 or 2 times. The MMA/IPMI/St
terpolymer had higher refractive index than the MMA/IPMI copolymer which depended on the contents
of sytrene.
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Figure 1. Terpolymerization of MMA/IPMI/St.
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Figure 2. 'H NMR Spectrum of terpolymer and the corres—
ponding proton in the spectrum.

ALe] a—step 500 surface profilerE o] €3ttt Z4E =4S
a2 Al8E 2299 22 WE ofEl2 oAEHo| E (propyl—
ene glycol methyl ether acetate, PGMEA) ol 2k 20 wt%2] &
T2 83ieta 1.0 ym ZHE ARE3te] o3k &, Az elo)H
o ¢k 5 ym?] FA|Z 4% F¥ (spin coating) = ¥ 5 90 Tol
A b S Axate] Fhlesith 2852 SPA—-4000 prism
couplerE ¢]€3}] 630, 830, 1310, 1550 nm 5 474 3%+
ol Stk

4 ¥ EE

ANk o ® MMA/IPMI F5@Alel gloiA d=kAlQl IPMIC]
gt 7)ol wet e ydAe] SuliEE A9E Holet W
A, gNZEFS =3 MMA/PMI o]93%37 MMA/IPMI/St
AT E T dehgoel wE feldolre] Wals st
Atk SREIE 7] 29 o]dEEs Al MMA/IPMIE 70 :
30, AHFSTA] MMA/IPMI/StE 50 : 30 : 209] Aegnjz =+
3J3tedtt 91714, 30 wte = FLgt o] IPMIE ssds &
ozx ~E EQof mE WS, FAL) B4 5 245
317]2] Figure 3o YJERASICE

A nke} o) Mgg-S AEj T we} 52~63% %
SUEIR e, fejoleE: Y IPMI oA oF 5 C o)
71 2& & & olvh e ATl o 20~60% =
2 [0 Tl weh feldolwel #dEe] 242 1.9 T
9} 0.0009 Hx wigketd] vksll MMA/IPMI o334l 1
Aol &l FHEo] 7zt 3.1 €S} 0.0120 H%x Wsls) 1 W3}
o] AL AduiH ez Zitk o]t A= AEjHe] =]lE o 2M
IPMI2] 3538 WhsAlo] dabe] 11 whs-E3kE o] Tk 5o %
g7t Bt ddsAl fAEo] SEAR dojF e st 24

[¢]

Zo|H, A30¢¥ A4=, 2006

150
1464
1444
1424 T
1404
138
136 o
1341 - "

1324

130 R e B e R B
15 20 25 30 35 40 45 50 55 60 65 70

Conversion (%)

(a)

7,(C)

1.58
1.571
1.561
1.55
1.541
1.531
1.52]
1.511
1.50] .
1.49] . - "

1.48]
1.471

—e— MMA/IPMI
—o— MMA/IPMI/St

Refractive index

1.46 T T T T T T T T T T
15 20 25 30 35 40 45 50 55 60 65 70
Conversion (%)

(b)

Figure 3. Relationship between 7; (a) and refractive index
(b) by polymerization condition MMA/IPMI=70 : 30, MMA/
IPMI/St=50 : 30 : 20).
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Figure 4. Conversion vs polymerization time.
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by polymerization time (MMA/IPMI/St=90 : 5 : 5).
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Figure 7. Comonomer contents by polymerization time in various monomer feed ratio (ll : MMA ; @ : IPMI ; A : Styrene).
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