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Table } Properties of compounds

Molecular
volurnef A*)

176
174
257

Density
(g/em®)
0.94
1.495
0.9%4

Refractive
index

1.42
1.56
1.59

Material M,

MMA
BB
BP

100.1
157.0
154.2

Polymer gel phase

Mixture of monomer (*)
and M dopant { ¢)

Fig.1 Schematic representation of the diffusion of monomer and M; dopant molecules into polymer gel phase

to form the graded-index distribution

P4t ey e £t P101 B YORK Hi#l
EAWMNMEN. RAFHEN 1.458 MILEM
HBH.

2 ERAiTe

M2 EALTRHEEN 6 FmEBr T Fo
HE W /R PR RETHBHEE, r
EEEDLCHOER. AiFRREROH - &
58B(n=1.49) M HRE(An).

BRAAREMFHESHTHEW

& 2a fl b 2+ 51 R B XK (BB) FIBKA (BP)EN
BAEN S MMA TRAKER. BREZ MMA
HFE5BBATHEBSHMA(ERIIE 5/1.CK
R71.REBESE 0T, TUKIEEHRES
FEBHRENEREMENSEIHEFANE
BB LR i e R, SR PO B T
S IRATBREARMCHEAMNES KUE
FEAR, MIRG EE AR, BB o 1§ B KA

2.1



21 B B G RN R A 8 30 B M R AT 1 R A0 T B R4 i B e 155

[, Wik BB 7 FEKEH S mEEAR, L
BB 43 F ¥ B 18 0 3 B4 B 3R 5 R M AL 2 1] RO
EmEM A2 DAME RWBREREW
H(RRMABZ2HEEXR2), ARIEAT BRAAKRE
MM ERGNEERSBEA T FERRTH
FHwERAX BENFTHENS FHREHXT
BWE(NX 1), LA 2b P RITHE R oM PO
#M(-/R=0)E(+/R=0.75~1)%& & TFH
REEBRANEE.
2.2 BREMNENSERHESGHER

2a M FEMBEKRAEEARKERN
MMA 5 BBHBSEKRR(ZELR2)HREASR
MBS SR 80C 1 90T, I B WE H —
EHFHESTRDAR,ERBRGRIFT(F

=]
(=
—
[
T

0.002

0.020

0.015
& 0.0t0
<

0.005 -

0.000 L .
0.0 02 04 0.6 0.8

/R

Fig. 2 Refractive-index distribution of the MMA-M;
dopant system GI preform

a) MMA-BB ( phenylbromide ) system; b) MMA-BP
(biphenyl) system
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Table 2 Parameters of the preform rods

No. Dopant MMA “dopant b&n NA T{K)
B BB 571 0.0102 0.175 363
C BB 7/1 0.0094 0.168 363
D BP 571 0.0168 0.225 363
E BP 771 0.0141 0.206 363
F BB 51 0.0087 0.161 353
G BP 571 0.0148 0.220 353
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THE EFFECTS OF POLYMERIZATION CONDITIONS ON THE REFRACTIVE INDEX
PROFILE OF THE PREFORM ROD

ZHEN Zhen, TANG Junhui, WANG Dongjun, TANG Daihua, WANG Xiacbing,

WANG Fenggi, LIU Xinhou
( Institute of Photographic Chemistry, Chinese Academy of Sciences, Beijing  100101)

Abstract Plastic rods with gradient refractive index were successfully fabricated by the interfacial-gel
polymerization technique, in which two kinds of dopants were used for their higher refractive index and
different molecular volume. The effects of dopant concentration, the molecular volume and the temperature
of polymerization on the refractive index profile of the preform rods were investigated in detail.
Experimental results showed that the difference of the refractive index between the center and the periphery
of the preform rod increased with increasing temperature due to the increase of the gel effect and
polymerization rate at a higher temperature. The parabolic refractive index distribution was slightly flatted
at lower temperature mainly due to decreasing rate of polymerization, therefore there is more time for the

dopants to diffuse into the gel.
Key words Gradient index preform rod, Plastic optical fiber, Refractive index, Interfaciai-gel technology



