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Graded index polymer optical fibers (GIPOF) received much attention in last years. It has been developed technology for preparing of GIPOF’s which have a parabolic refractive index profile over the fiber cross section. GIPOF’s are usually obtained in two steps: the first one is the perform preparation, and the second one  is the fiber drawing. The most popular method used for perform preparation is the interfacial gel polymerization. In this technique a polymer tube is filled with mixture of the monomer (from which the polymer tube was made), a dopant with higher refractive index, an initiator, and a chain transfer agent. The filled tube is then heated and its wall swells slightly because of the gel phase formation. Due to the so-called gel effect, the polymerization at the inner wall of the tube is accelerated. The refractive index distribution is created because the diffusion rate of the monomer into the gel-phase is higher than that of the dopant. For this reason, the dopant molecules are concentrated in the central region of the tube, and the refractive index in this region  is higher.

The aim of the work was to investigate some aspects connected with such preparation of preforms with defined rheological and optical characteristics.

For  the gel polymerization poly(methyl methacrylate) tubes (outside diameter 10 mm, wall thickness 2 mm), methyl methacrylate (MMA) as  monomer, 2,2’-azobisizobutyronitryle (AIBN) and dibenzoil peroxide (BPO) as initiators, bromonaphtalene (BN) as dopant, dodecyl mercaptane (MD) as chain transfer agent were used. The composition of the polymerization mixture and polymerization parameters are summarized in table 1. Figs 1 and 2 show the refractive index distribution over the tube radius an the perform viscosity, respectively.

Table1. Conditions for interfacial gel polymerization

N
BN concentration in MMA, %
CINITIATOR [mol/dm3]
CMD [mol/dm3]
Time [h] in temp [ºC]



BPO
AIBN

75
85

1
5
0,002
-
0,02
-
25

2
9
-
0,002
0,04
24
-

3
12
-
0,001
0,01
24
-
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Fig. 1. Refractive index distribution 

.

 Fig. 2. Viscosity of perform polymers 

From fig 1 it can be seen that with increasing concentration of bromonaphtalene in the system the refractive index of preforms in core region also increases. It follows from fig 2 that the perform viscosity decreases at higher contents of initiator and chain transfer agent.
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