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Glycidyl Homo Polymer

by Masaaki ITO and Kazuo ABE

Abstract

The polymerization of epichlorhydrin with sodium hydroxide was studied at 80°C in
bulk. When used 100 mole-% sodium hydroxide (based on monomer), the maximum
degree of conversion (27%) was oberved and the polymer yield increased according to the
reaction time up to 200 min. The highest yield was 61.5% on these conditions.

The most part of the chlorine was removed during polymerization ; the polymer had
lower chlorine content than Zilkha’s polymer; its residual chlorine in polymer could not be
completely removed by alkaline hydrolysis.

All the polymers appeared to be crosslinked. The presence of C=0 and C=C was
detected by infrared spectra and other analyses.

On the basis of these observations, the structure of the polymer and reaction mecha-
nism was assumed. The polymer had the capacity of sorption as sillica gel.
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* % I Table 1 Properties of GHP in Fig 1
‘.E 30 A/_l 3‘0 :\q
S < “~._ NaOH, mole-%
- :. iy 50 | 75 | 100 | 125
= 20 . 20 ¢ & .
= R = Specific Gravity, d2 | 1,2838] 1,2851| 1,3238| 1,2823
. i C%| 5430 5302 53.28 5236
Microanalysis
H%| 6.45 7.16/ 699 6.65
50 75 100 125
Pttt Cl content* % 240| 240 172 359
Fig. 1 Effect of NaOH Amount on the - —
Polymerisation of Epichlorhydrin in by neutralisation method

Bulk
Reaction temp.: 80+2°C, Reaction
time : 150 min.
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Fig. 2 Effect of Reaction Time on the

GHP @kichb i AR, B Polymerisation of Epichlorhydrin in
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W - IERDTRALARTE B, Reaction temp. : 80+2°C, NaOH 100
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Table 2 Properties of GHP in Fig2

React. Time (min)

\ 50 100 125 150 185 200
Properties

Specific Gravity d§ — — 1,3034 1,3238 1,2979 1,3189
C% 52.14 54.34 52.57 53.25 53.94 53.18
Microanalysis | H% 6.31 7.13 7.04 6.99 7.38 7.06
Cl% 1.00 2.34 230 213 — 248
Cl content* % 0.03 0.10 1.89 1.72 2.40 1.89

* by neutralisation method
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Fig. 3 Infrared spectum of GHP
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Table 3 The Adsorption Values of GHP for Methylene Blue,

(mg MB/g. GHP)

= &QE ﬂde'%
Porimerisation 50 7 100 125
Time, min T T TR g e

100 0.034
125 0.150
150 0.189 0.418 0.098 0.169
185 0.076
200 0.138

Cf. Silica gel: Aj; 0192, B; 0.189
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Fig. 4 Column Chromatograph
Al,Oj-column GHP-column I

MB : Methylene blue [

MG : Malachite green 100 200 300 400 500 600
Temperature, C

Fig. 5 Thermogram of GHP
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Table 4 The Comparison of the Elementary Composition of GHP

GHP A. Zilkha”
,' catalyst NaOH KOH
Catalyst
| mole-% 100 100
[ temp. (°C) 80+2 115~120
Polymerisation ; a
| time (min) 150 30
Oxirane oxygen % 272 —
Cl content * % 1.72 6.6
C% 53.28 50.5
Microanalysis H% 6.99 7.4
l Cl% 213 6.6
Total O%, calculated 37.60 355
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(A ARAL2E 4258 16 4EL% R, Mar. 31, 1963)
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