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Characterization of Low Density Polyethylene

Minoru ROKUDAI
Tokio FUJIKI

It is a subject of currect interest to know what exponent ¢ of the following equation will give the

best fit in characterizing long-chain branching and molecular weight of low density polyethylene resins

from GPC and intrinsic viscosity data;

G=g’

where G is the ratio of the intrinsic viscosities of the branched and linear polymers having the same

molecular weight, and g is the corresponding ratio of the square radii of gyration.

In the present paper, the influence of the o values on molecular weights and long-chain branching fre-

quencies has been systematically investigated. Comparison of the long-chain branching frequencies de-

termined from combined GPC and intrinsic viscosity measurements with those obtained from 3C NMR

measurements indicated that the most plausible value of ¢ is about 0.6. The primary structural charac-

teristics of low density polyethylene samples were found to be strongly dependent on the polymerization

conditions employed,
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zxm*wamﬁ‘qu My x 105 2x10¢ My x 10| A% 10f My x10°3
A—0 0.6 0.019 | 4.65 7.24 | 0.73 8.22 | 0.3¢ 9.3 | 0.82  8.15
A—1 1.1 0.917 | 7.80 813 | 1.00  9.20 | 0.49 10.43 | 1.05  9.26
A—2 3.3 0.916 | 7.40 5.33 | 1.08  6.09 | 0.51  6.81 | 1.23  6.03
A—3 1 0.014 | 8.10 4.26 | 1.25  4.93 | 0.50  5.58 | 1.41 4.8
A—4 22.6 0.915 | 9.40 3.3 | 1.50  3.92 | 0.71  4.47 | 1.70  3.89
A—5 0.62  0.920 | 6.20 8.00 | 0.85  9.07 | 0.39 10.08 | 0.97  9.01
A—6 464  0.918 |10.60  6.38 | 1.34  7.49 | 0.59  8.62 | 1.52  7.44
B—1 3.1 0.924 | 2.10 1.80 | 0.58  1.93 | 0.34  2.03 | 0.63  1.90
B— 2 7.8 0.924 | 2.66 1.49 | 0.75  1.62 | 0.43  1.73 | 0.81  1.60
B—3 23.0 0.924 | 3.80 1.45 | 0.98  1.62 | 0.55 8.7 | 1.07  1.59
C—1 45 0.928 | 1.00 1.04 | 0.37 1.09 | 0.24 1.12 | 0.38  1.08
C—2 24.0 0.928 | 1.20 0.69 | 0.46  0.71 | 0.30  0.74 | 0.48  0.71
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the number of long-chain branches (AM)
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Fig. 3 Long-chain branching frequency versus Melt index: G=g,06
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Fig. 6 Molecular weight distributions of C-family

Table 2 Branch frequencies expressed as

branches per 1000—CH.—groups
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Grade Ethyl »-Buthyl Long  Total branches

C—2

A—1 0 15 10 25
A—4 6 17 13 36
B—3 6 11 6 23

4 6 4 14
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Fig. 5 Molecular weight distributions of B-family
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