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The Synthesis of Oligo-Methylmetacrylate under Pressure

Kosaku ASADA, Shinji INAGAKI, Mitsumasa MATSUO,
Hiroshi KOBAYASHI, Hisashi SHIMIZU

The polymerization of methylmetacrylate (MMA) was carried out in carbon tetrachloride
and methylethylketone solution, using the following substances as an initiator such as
benzoyl peroxide (BPO), 2,4-dichlorobenzoylperoxide(2, 4-DCBPO), @, a’-azobisisobutyronitrile
(AIBN), under pressure of 4~8 kg/cm?; and then this investigation is concerned on how the
vields of polymers and the degree of polymerization are influenced to the factors of the
mole ratio of solvent vs MMA, reaction pressure and initiator concentration.

The oligomers obtained were white or pale yellow powder whose degree of polymerization
were 8~40 by means of ebuliometric method and quantitative analysis of their terminal groups.
The structure of these polymers is estimated to have 62~85% syndiotacticity according to

the usual I. R. spectra technique.
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1 1 | 4982 | 7644 BPO 166 | 8 | 160| 75838 | 131.65| 1356 | 9.28 | 1155
2 1 | 4982 | 76.44 » 208 | 6 | 145| 77.17 — — — —
3 1 | 4982 | 76.44 v 249 | 4 | 135| 6342 | 10895| 1441 | 830 | 817
4 2 | 3478 |100.32 » 297 | 8 | 160| 3871 | 10469| 593 | 2235 | 23.10
5 2 | 3478 |100.32 » 356 | 6 | 145 | 4341 — — — —
6 2 | 3478 |100.32 v 237 | 4 | 135 4059 | 102.76| 11.94 | 10.30 | 11.08
7 3 | 30.08 | 136.95 v 412 | 8 | 160 | 3534 — — — -
8 3 | 3008 | 136.95 v 274 | 6 | 145| 3363 | 101.39| 9.30 | 13.70 —
9 3 | 30.08 | 136.95 v 343 | 4 | 135 | 3468 | 10153| 10.35 | 1215 | 13.22
10 1 | 4982 | 7644 | 24-DCBPO 026 | 8 | 160 | 43.24 — — — —
11 1 | 4982 | 76.44 # 053 | 6 | 145| 50.97 | 90.85| 11.20 | 1111 | 8.09
12 1 | 4982 | 76.44 # 079 | 4 | 135| 3966 | 70.59| 11.33 | 10.97 —
13 2 | 3478 |100.32 » 076 | 8 | 160| 37.11 | 94.36| 1155 | 10.73 —
14 2 | 3478 |100.32 » 113 | 6 | 145| 3106 — — — -
15 2 | 3478 |100.32 v 038 | 4 | 135 17.29 — — — —
16 3 | 30.08 | 136.95 » 131 | 8 | 160| 3071 | 92.32| 956 | 13.28 | 15.84
17 3 | 30.08 |136.95 7 044 | 6 | 145| 1345 | 40.66| 9.05 | 14.12 —
18 3 | 30.08 |136.95 v 087 | 4 | 135 2048 — — — —
19 1 | 4982 | 76.44 AIBN 223 | 4 | 135 5201 — — — —
20 1 | 4982 | 76.44 v 279 | 6 | 145| 5047 | 9450| 6.72 | 19.54 —
21 1 | 4982 | 76.44 v 835 | 8 | 160| 57.94 | 106.46| 846 | 15.21 —
22 2 | 3478 |100.32 v 399 | 4 | 135| 41.39 | 10859| 875 | 1461 —
23 2 | 3478 |100.32 v 479 | 6 | 145| 3548 | 9L78| 9.91 | 1276 | 1191
24 2 | 3478 |100.32 » 319 | 8 | 160| 3648 | 9390| 1055 | 11.89 | 11.71
25 3 | 30.08 | 136.95 » 554 | 4 | 135| 30.86 | 95.01| 7.40 | 17.61 —
26 3 | 30.08 | 136.95 v 369 | 6 | 145| 2668 | 8331 6.08 | 2176 —
27 3 | 30.08 | 136.95 v 462 | 8 | 160| 2942 | 9212| 581 | 2285 —
559 1 | 4982 | 76.44 BPO 166 | 8 | 160 | 7324 | 13481 7.94 | 16.32 —
569 2 | 3478 |100.32 v 356 | 6 | 145| 4337 | 117.74| 658 | 20.01 —
579 3 | 3008 |136.65 #3843 | 4 | 135| 3492 | 111.64| 392 | 3454 —
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28 1 49.82 | 38.64 BPO 1.66 8 160 41.75 19.86 80.87
29 1 49.82 | 38.64 v 2.08 6 145 50.82 19.12 98.32
30 1 49.82 | 38.64 % 2.49 4 135 54.55 — —
31 2 34.78 | 50.72 v 297 8 160 30.82 14.64 84.45
32 2 34.78 | 50.72 7 3.56 6 145 32.10 13.34 87.58
33 2 34.78 | 50.72 v 237 4 135 36.80 13.91 100.60
34 3 25.38 | 54.74 % 4.88 8 160 25.10 — —
35 3 25.38 | 54.74 v 325 6 145 22.94 17.67 86.84
36 3 25.38 | 54.74 v 407 4 135 28.15 — —
37 1 49.82 | 3864 | 24-DCBPO 0.26 8 160 31.88 43.61 62.95
38 1 49.82 | 38.64 7 053 6 145 44.99 28.54 88.08
39 1 49.82 | 38.64 v 079 4 135 42.05 29.56 82.40
40 2 34.78 | 50.72 v 0.76 8 160 26.30 23.63 73.38
41 2 34.78 | 50.72 7 1.03 6 145 27.93 18.56 77.31
42 2 34.78 | 50.72 7 038 4 135 27.89 22.84 71.75
43 3 25.38 | 54.74 7 155 8 160 17.18 — —
44 3 25.38 | 54.74 v 0562 6 145 19.24 35.76 74.31
45 3 25.38 | 54.74 v 1.04 4 135 22.08 — —
46 1 49.82 | 48.64 AIBN 2.23 4 135 47.28 17.25 91.09
47 1 49.82 | 38.64 7o 279 6 145 46.83 — —
48 1 49.82 | 38.64 7 335 8 160 49.87 — —
49 2 34.78 | 50.72 7 399 4 135 36.06 42.51 99.11
50 2 34.78 | 50.72 v 479 6 145 33.32 14.31 91.20
51 2 34.78 | 50.72 v 319 8 160 30.08 21.17 83.64
52 3 25.38 | 54.74 v 657 4 135 24.01 9.54 87.94
53 3 2538 | 54.74 % 4.38 6 145 19.54 13.81 73.17
54 3 25.38 | 54.74 v 547 8 160 22.61 12.68 84.32
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101 9.28 0.934 78 93~ 95
104 22.35 0.841 73 73~ 76
112 10.97 0.893 75 98~102
120 19.54 0.665 62 90~ 95
124 11.89 0.778 70 80~ 83
128 19.86 0.771 69 103~105
127 43.61 1.200 85 152~162
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