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ABSTRACT:
Experimental data was generated by performing the experiment on polymerization of vinyl acetate by
using dilauroyl peroxide as an initiator and ethyl alcohol as a solvent. Product properties like Viscosity
and Molecular weight was examined on different Initiator-Monomer ratios. And also generate the linear
relationship between molecular weight of polymer to I/M ratio. Time Vs conversion data was also
collected to examine the effect of Initiator-Monomer ratio on conversion.
Keywords: polymerization of vinyl acetate, solution polymerization, ethyl alcohol, kinetics of
polymerization

[I] NTRODUCTION
Polyvinyl acetate is a highly consumed polymer
used in plastics and textile industry. The
environmentally friendly polyvinyl alcohol
produced from hydrolysis of this polymer is
biodegradable and have found many applications
in coatings, paper, and drug industries. In recent
years, polyvinyl acetate along with other polymer
and compound it’s used in adhesives, lacquers
and manufacture of gramophone records.
Presently it is also used in food product. Bulk,
emulsion or solution polymerization methods can
be used for preparing the polymer from the vinyl
acetate monomer [1 and 5]. In view of increasing

demand and industrial application of polyvinyl
acetate need to examine the effect of Initiatormonomer ratio in polymerization reaction and
product polyvinyl acetate.
[II]KINETICS OF POLYMERIZATION:
In free radical polymerization, the polymerization
rate is proportional to monomer concentration
and the square root of initiator concentration.
------ eq. 1
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Above Equation involves all the three rate
constants Kd , Kp, Kt. where [M] is the initial
monomer concentration, [I] the initiator
concentration, kd the initiator decomposition
constant, kp the propagation constant and f is the
initiator efficiency.
The classical representation of free radical
polymerization kinetics, the rate of reaction in a
batch reactor is given by the following
expression:

Fig:1. Polymerization Reaction set up

--- equ.2
Where [M]0 is the initial monomer concentration,
and x is the conversion. [1,4 and 5].
[III] MATERIALS AND METHODS
3.1. Experimental Procedure
Polymerization reaction of vinyl acetate (purity
99.9% and d=0.934g/cm3) was carried out in
ethyl alcohol (purity 99.5% and density
0.789g/cm3) as a solvent by using dilauroyl
peroxide (purity 99%) as an initiator. Other
solvents employed were also 99.9% pure and
used without further distillation and purification.
Polymerization reaction was carried out in ethyl
alcohol solvent in 2L flask connected with stirrer,
and condenser as shown in fig 1. Reaction was
carried out with different Initiator-monomer
weight ratio (I/M) i.e I/M=0.25 , I/M=0.1 , and
I/M= 0.05 , and monomer-solvent ratio is kept
constant (M/S=70/30) for every trial and reaction
temperature maintained at 50-60 0C by using
water bath [1,5and 6].
Table-1. Material use for polymerization.
Material

Weight in gm

Ethyl alcohol

120

VAM

400
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After completion of reaction unreacted vinyl
acetate and solvent was completely removed
from polymer. Viscosity of polymer was
measured in acetone at 30oC using Ostwald
Viscometer, molecular weight is determine by
using value of constants K=1.01X 10- 4 and
a=0.73 [1 and 8]
[IV] RESULT AND DISCUSSION
The
polymerization results have
been
summarized in table 2 and figure.2-3 on
conditions mention in this paper. Results shown
that polymer viscosity and molecular weight of
polymer product is affected by I/M ratio.
Table-2. Effect of I/M ratio on viscosity and average
molecular weight of the polymer
Mw*10-4

No.

I/M (Wt%)

1

0.25

0.31

6

2

0.1

0.4

8.5

3

0.05

0.45

9.8

4.1. Effect on conversion:
Conversion-time profile is shown in figure-2.
Table-3. Shows conversion is decreases with
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decreasing initiator-monomer ratio. .

Fig:3. The linear regression equation of the molecular

Table-3.

weight of polyvinyl acetate with different I/m ratios .

I/M (Wt %)

Conversion (%)

0.25

62

0.1

58

0.05

55

Fig:2. Conversion-Time profile

4.2. Effect on polymer Viscosity and molecular
weight.
The viscosity of the polymer is measured in
acetone at 30±1oC by using Oswald viscometer
where K= 1.01*10-4
and a= 0.73. Molecular
weight of polymer is calculated by using
following equation
= 1.0x10-5x(Mw)0.72 eqn----3
The effect of I/M ratio on the molecular weight of
the polymer is shown in table 2. The viscosity
and molecular weight decreases with the
increasing I/M ratio as shown in fig 3. The linear
correlation is developed from the values reported
in table 2 by using polymath -5 to calculate the
average molecular weight of polyvinyl acetate.
Mw= (3.747- 23.702x(I/M)x10^4) equ---4
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CONCLUSION:
Simple correlation is developed for molecular
weight calculation in terms of Initiator –
Monomer ratio. The value of viscosity and
molecular weight of polymer are shown in table
2. It shows that the viscosity and molecular
weight decreases with the increasing I/M ratio
and conversion decreases with decreasing I/M
ratio in polymerization.
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