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Abstract : A new APP / VC copolymer was prepared by graft copolymerizing vinyl chloride
(VC) onto atactic polypropylene (APP). The degree of grafting was determined by fractiona
tion on the basis of the different solution behavior of the copolymers or ‘homopolymers,
Some crosslinks by APP as a side reaction were observed from the measurements of molecular
weight and chlorine content in the copolymers, The keto allyl group which governs the
thermal stability of the VC unit in the graft chain of the copolymer was examined by
IR and '"H-NMR spectroscopy and the results showed to increase with increaging the relative
amount of APP to VC, The tensile strength of the copolymer decreased but the impact
strength increased with the increase of APP content, Especially, the copolymer containing
about 2 wt% of APP was found to have about twice impact strength of homo PVC,
In the graft copolymerization of VCM onto APP, the relative reactivity of the three
kinds of protons contained in the structure unit of APP was examined by FT-IR spectroscopy
and the results showed to decrease in the order, methine)methylene)methyl,
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Fig. 1. Infrared spectra of purified atactic polypropy
lene.
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Table 1. The Conditions for Graft Copolymerization of APP/VC at 60C

Reaction

Exor N Feed Composition(2;) Product Composition{ %) T Chlorine Yield
xpr.No ime ,

Weight Mol Weight Mol (hr) Content(%0) (%)

1 1/1 1/067 1/087 1/0.58 6.85 28.77 94.0

2 1/3 1/202 1/2.64 1/1.78 8.25 39.78 91.0

3 1/6 1/4.04 1/4.35 1/293 8.00 46.30 78.0

4 1/9 1/6.05 1/6.77 1/455 7.30 49.22 78.0

5 1/15 1/10.08 1/10.55 1/7.09 8.00 51.87 75.0

* a=1.5, where & stands for the ratio of water / monomer in graft copolymerization

* BPO content as a initiator : 1.0 wt% to VCM content.

Table 2. The Fractional Precipitation of APP/VC Graftmer with Mol Ratio of 1/0.67 (Weight Ratio
of 1/1)

Fraction Volume Ratio of Amount (%) M. Chlorine Mol Ratio of
Non-Solvent / Solvent Precipitated Content( %) APP/VC

1 3.0 35 30900 26.09 1.21
2 35 15.1 27900 25.41 1.31
3 4.0 275 24200 25.55 1.28
4 45 5.2 73000 30.85 0.87
residue — 48.7 44200 23.13 1.75
Total 15.0 100.0 - 24.40 1.49

* Solvent, Tetrahydrofuran : Precipitating agent, »-Hexane
* Concentration of initial polymer, 20W / V%

Table 3. The Fractional Precipitation of APP/VC Graftmer with Mol Ratio of 1/2.02 (Weight Ratio
of 1/5,

Fraction Volume Ratio of Amount (%) M. Chlorine Mol Ratio of
Non-Solvent / Solvent Precipitated Content{ %) APP/VC
1 3.0 23.1 37800 41.04 0.30
2 35 51.1 29900 43.70 0.23
3 4.0 2.8 56600 51.81 0.16
residue — 23.0 63200 27.82 1.77
Total 10.5 100 — 39.78 0.49

*Solvent, Tetrahydrofuran ; Precipitating agent, »-Hexane
* Concentration of initial polymer, 20W / V%
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Table 4. The Fractional Precipitation of APP/VC Graftmer with Mol Ratio of 1/4.04 (Weight Ratio

of 1/6) .
Fraction Volume Ratio of Amount (%) M, Chlorine Mol Ratio of
Non-Solvent / Solvent Precipitated Content( %) APP/VC

1 3.0 309 56100 46.67 0.26

2 35 56.0 46900 47.80 0.20

3 4.0 6.8 46000 48.50 0.17

residue — 6.3 86600 28.82 1.41

Total 10.5 100.0 - 46.28 0.25

*Solvent, Tetrahydrofuran : Precipitating agent, # - Hexane

*Concentration of initial polymer, 20W / V%

Table 5. The Fractional Precipitation of APP/VC Graftmer with Mol Ratio of 1/6.05 (Weight Ratio

of 1/9)
Fraction Volume Ratio of Amount (%) M, Chlorine Mol Ratio of
Non-Solvent / Solvent Precipitated Content(%) APP/VC
1 3.0 418 56000 47.94 0.21
2 35 539 75200 50.07 0.14
3 4.0 4.3 100000 51.05 0.12
Total 10.5 100.0 — 49.22 0.17

* Solvent, Tetrahydrofuran : Precipitating agent, »-Hexane

* Concentration of initial polymer, 20W / V%;

Table 6. The Fractional Precipitation of APP/VC Graftmer with Mol Ratio of 1/10.08 (Weight Ratio

of 1/15)
Fraction Volume Ratio of Amount (%) M., Chlorine Mol Ratio of
Non-Solvent / Solvent Precipitated Content(%) APP/VC
1 20 513 100000 52.53 0.09
2 2.5 40.9 135000 50.98 0.12
3 3.0 7.8 — 52.43 0.09
Total 7.5 100.0 - 51.87 0.10

*Solvent, Tetrahydrofuran ; Precipitating agent, n-Hexane

* Concentration of initial polymer, 20W / V %
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Fig. 3. Infrared spectra of APP/ VC graftmer
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Table 7. Glass Transition Temperature and Molecular Weight of APP/ VC Graftmer

PHER
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ERETIEE
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Sampl Chlorine Tg T\T Mol Ratio Process-

ampie Content(%) (c) Hw of APP/VC ability

A 23.13 66.3 44,200 217 none

B 27.82 68.2 63,200 151 none

C 41.04 69.5 37,800 1.19 none

D 50.98 777 135,000 0.17 none

PVC 56.8 80.0 100,000 0 good

APP 0 -25.0 — — -
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Table 8. Relative Intensity of Each Group Obtained from Infrared Absorbance Ratio in APP / VC Graftmer

Sample Peaks (cm™) Mol Ratio of
CH,(1461) * CH,4(1377) CH(1330) CH,(1431)** APP /VC

APP 1.0 1.047 0.346 - -

PVC - — 0.552 1.0 -

G-1 1.0 1.057 0.759 1.260 1.18

G-2 1.0 1.063 0.739 1.102 1.07

G-3 1.0 1.078 0.676 1.027 1.05

G-4 1.0 1.090 0.719 1.140 1.09

* Intensity for the CH, of APP in the APP/VC graftmer.
*% Intensity for the CH, of VC in the APP/ VC graftmer.
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