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Gamma Ray-induced Polymerization of Methyl Methacrlate

Vapour onto Wood

——Effect of Methanol as Swelling Agent,
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Fig. 1. Apparatus for the sorp-
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Table. 1. The effect of MMA monomer concentration on the polymerization in wood.

MMA monomer concentration vol-% PMMA addition % Apparent grafting %
80 23 16
70 33 17
60 59 16
50 44 18
40 41 —

Polymerization conditions ; dose rate 6, 0x10% r/h, temperature 40°C
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Fig. 2. The effect of the dose rate on the Fig. 3. The effect of temperature on the
polymerizaion of methyl methacrylate in polymerization of methyl methacrylate in
wood. wood.
O:4.6x10'1/h, @:8.0x10°r/h, A :6, 0x (O :50°C, @:40°C, A:30°C, A:20°C.
103 r/h, A :3.0x10% r/h. Dose rate ; 6, 0x103 r/h.

Irradiation temperature ; 40°C.
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Table. 2. Relation between total dose and concentration of sorbates

in the polymerization process.

Total dose r ‘ Sorbed MeOH g/g*

7.9x104 ‘ 8.03 2.82 3,31

Sorbed MMA g/g* PMMA addition %*

1. 6x10° 10. 38 5.59 7.79

2, 4x108 | 11,34 f 4.01 14, 61

* based on the weight of dry wood.
Polymerization conditions ; dose rate 6, 0x10° r/h, temperature 40°C.
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Résumé

Wood specimens were placed under the vapour phase of MMA-methanol mixtures and
polymerized with gamma ray irradiation,

The rate of vapour phase polymerization was affected by the temperature. From this
point of view vapour phase polymerization was different from liquid polymerization which
has a small activation energy. About 409 of the sorbed monomer was polymerized but
the other part remained unpolymerized. This phenomenon was thought to be caused by
the high methanol content in the micro pores of wood and the fact that the monomer
molecules were surrounded with methanol. In the polymerization process the rate of sorption
was not a factor of rate-determining step, since the rate was higher than that of polymerization,
Autoradiographic observation indicated that the apparent grafted polymer was distributed
uniformly within the cell wall.

Following these results the distributions of sorbed materials and additional polymer in
wood were discussed.



