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Fundamental Properties of Polychloroprene [II]

Large Scale Fractionation of Neoprene WRT

and Characterization of Its Fractions

Toshiharu Takagi
Tsutomu Hashimoto
Shiro Kido

Hiroko Katayama

Neoprene WRT was fractionated with a large-scale column elution chromatograph equipped with a quantita-

tive micropump. A solvent-nonsolvent system of benzene-n-propanol was used in place of benzene-methanol

used in a previous report.

fraction by means of osmotic pressure and gel permeation chromatography.

Molecular weight and molecular weight distribution were measured for each

Unperturbed dimensions of

Neoprene W and WRT were determined to be 880x10-3 A and 800x10-2 A respectively, from the plots of

the Stockmayer-Fixman equation.

By measuring the chloride content of the Neoprene WRT fractions by analysis, mole percent of 2, 3-

dichlorobutadiene, comonomer of Neoprene WRT was calculated, from which it is concluded that the comono-

mer is distributed equally in each molecular weight of Neoprene WRT.
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Table 1 Fractionation Data

= =— —— — -__—"_‘———————-______
Fraction | No. of Benzene | Weight |Weight of
Elution of FElut!on
No. Fractions (%) Fractions pé?cfﬁgf
1—1 1~4 40 1.608 402
2 5, 6 1.516 758
3 7, 8 1.610 805
4 9, 10 40 0.862 431
5 11~25 45 0.423 28
6 26~46 50, 53 0.280 13
7 47~56 55 0.381 38
8 57~62 57 0.361 60
9 63~70 59 0.566 71
10 71~77 1.203 172
11 78~80 0.507 169
12 81~-83 60 0.809 270
13 84~86 0.562 187
14 87~92 1.303 261
15 93~96 61 1.178 295
16 97~100 0.431 108
17 101~103 1.129 376
18 104~106 62 1.346 449
19 107~110 1.951 488
20 111~114 1.965 491
21 115~118 63 3.200 800
22 119~122 2.734 684
23 123~126 3.111 778
24 127~130 64 3.574 894
25 131~134 4.008 1.002
26 135~137 2.975 992
27 138~140 3.700 1.233
28 141, 142 65 3.970 1.985
29 143~145 1.088 363
30 146~-148 1.784 595
31 149, 150 3.628 1.814
32 151, 152 1.805 903
33 153~155 66 0.664 221
3¢ |16 L | 67

(470

P8 g i



140 HEWAEDRRE H13% H 25 (1969)

Table 2 Characteristic Values of Fractions

(7]=3.76 x10"*Mn?-643
THEEED DR
(7)=5.07 x 10~ 4Mn?-6?

Fig. 1 Log.[) vs. Log:Mn for Fractions of
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Neoprene WRT

(7]=3.76x10-4Mn?-642

. Calculated from GPC
Fr?\cltlon (7] Mn x 1074 Peak Count
+NO- Mw x 1074 Mn x 104 0]
1—1 0.420 4.60 6.71 4.60 1.46 31.24
2 7.60 5.02 1.51 31.21
3 7.10 5.04 1.41 31.17
4 0.402 4.70 6.93 5.04 1.37 31.12
5 6, 7 0.371 4.43 6.27 4.87 1.29 31.19
8 9 0.444 6.30 7.75 6.40 1.21 30.64
10 0.494 8.32 9.79 8.18 1.20 30.02
11, 12 10.8 9.35 1.16 29.86
13 0.610 10.3 11.7 10.2 1.15 29.61
14 0.648 10.9 13.4 11.5 1.17 29.38
15 0.675 11.9 15.0 12.9 1.16 29.07
16 0.808 13.6 16.0 14.1 1.13 28.88
17 0.790 14.3 17.2 15.0 1.14 28.72
18 0.855 15.8 17.2 15.2 1.12 28.58
19 0.876 20.1 19.3 16.7 1.15 28.36
20 21.0 18.1 1.16 28.27
21 1.050 21.8 24.6 21.3 1.15 27.80
29 27.4 23.1 1.19 27.60
23 30.0 25.3 1.19 27.29
24 1.320 32.7 36.9 30.0 1.24 26.75
o5 40.3 30.9 1.31 26.24
26 1.570 47.0 47.7 36.9 1.29 26.33
27 1.720 52.8 55.1 42 .4 1.30 25.81
28 74.5 54.3 1.37 25.20
29 2.118 69.0 79.7 55.8 1.43 25.08
30 95.2 59.4 1.60 24 .88
31 3.200 147 9.2 1.53 24 .08
32 3.460 97.7 153 103 1.49 23.88
33
34 2.683
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Fig. 3 GPC Calibration Curve (Log. Mn vs.
Peak Counts)

Column System : 107, 106, 105, 104, A

Solvent : Tetrahydrofuran
—@®—@®— : Standard Polystyrene
—O0—0— : Neoprene WRT
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Table 3 Chloride Content and Mole % of
2, 3-Dichlorobutadiene in Fractions
of Neoprene WRT

—4| Chloride Mole % of
Sample | Mn x 10 Content |2,3-Dichlorobutadiene

1—1 4.60 41.22 6.78
4 4.70 40.56 3.11

10 8.32 41.30 7.22
15 11.9 41.46 8.03
19 20.1 41.62 9.00
21 21.8 41.48 8.28
24 32.7 42.06 11.54
29 69.0 42.09 11.66
32 97.7 42 .48 13.78
33 — 41.70 9.44
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Fig. 4 GPC Calibration Curve (Log. (3]-M
vs. Peak Counts)

Column System : 107, 106, 10°, 104, A

Solvent : Tetrahydrofuran
—®—@®— : Standard Polystyrene
—0—0— : Neoprene WRT
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