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Also the remarkable insensitivity of the results to major
changes in nuelei and bonding must be accommodated
by any overall theory of the phenomenon,
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Method for estimating the Molecular Weight
of Linear Polyethylene

A mETHOD for estimating the melecular weight of a long
chain linear polyethylene filament is discussed. This
method is based on the assumed chain configurations of
the polymer before and after extrusion from a jet, and
on the straightening of the chain of the filament in a load
elongation oxperiment. This filament can be considered
as partially oriented at extrusion (jet stretch). The degree
of such orientation is largely related to the speed of
extrusion and the speed of taking up the filament. A
typical load—elongation curve of a high crystalline, linear
polyethylene filament is shown in Fig. 1. “Necking”
beging after a few per cent of elongation. The load is
approximately a constant during necking. After the com-
pletion of necking the load inereases with firther exten-
sion until the filament breaks.

The high erystalline polymer is melted before extrusion
and thus the chaing are randomly coiled. Let N be the
average number of the C—C bonds in the chain. Then
the end to end distance of the randomly coiled chain,
caleulated from the principle of random flight?, is ¢(2N)}
where ¢ is the C—C bond length. After extrusion the
polymer molecules reerystallize (assuming that the ratio
of amorphous part to erystalline part is very small) and
the segments of a chain are straightened in the erystalline
regions. Lot n be the average number of the C—C bonds
in a straight segment. The average length of the straight
segment 18 7n-¢-sin B, where 20 is the C—C—C angle
(20 = 112°),

We first assume that each chain passes through a
crystalline region without chain folding. The end to end
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Fig. 1, TLoad-elongation eurve of a linear polyethylene filament (linear
density of the filament I8 77 g per 8,000 m).
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distance of a chain in the filament (assuming random
orientation for the crystallites) is then given by

nre-sin 0- (2N /)t
We may then define the per cent jet stretch ¢4 as
+ginf - (2N/n)
L

e mo[”” - 1]:100[n%sina —1]

At the completion of necking in a load-clongation

experiment, a chain which passes through a number of

crystalline regions in the filament is approximately

straightened without intermolecular sliding. Let en be the

per cent elongation at the completion of necking; we then
cN sin 6

have
- - 1} =
ne - sin B - (2N /)t ]
[ VN
100 K"zﬁ) = 1] (2)
Kliminating » between equations (1) and (2) we obtain
e; + en (1 + ¢;/100) = 100 [(N/2)k sin 0 — 1] (B

Next we assume that the erystalline region is formed
by chain folding. A single polymer chain in the filament
can form a series of crystalline regions of random orienta-
tion. Let L be the average number of times of chain
folding in a crystalline region. Assuming L < » we then
have

ey = 100[

ne + sin 8 - (2N /nlt
ey = 100[ c(ﬂi{ﬁf o 1] -
100[(n/L)t sin 6 — 1] (4}
and
r eN gin 0
% 22 100 I;m: csin §- (2N]al)t T }:l -

100 [(Nmn)% 1] (5)

From equations (4) and (5), equation (3) is again
obtained.

The equations can be used to calculate N from estimated
values of e; and e, or to calculate ¢; and »n (or the ratio
n/L) for & certain extrusion condition from known mole-
cular weight of the polymer and estimated value of ep.
For the filament used to obtain Fig. 1, we estimate
e; ~ 300 and e; ~ 600. From equation (3) we obtain
N ~ 2,300. The molecular weight of this sample is
about 32,000,

Part of the work was carried out at the Resoarch
Laboratory, American Viscose Corporation, Marcus Hook,
Pennsylvania.
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BIOCHEMISTRY

Biochemical Evidence for a Distinct Type
of Primary Gout

I~ recent years several reports’-? have called attention to
a disorder ocourring in the paediatric age group which is
characterized by marked over-production of uric acid.
The clinical features include haematuria and uric acid
stone disease, and often, but not always, mental retarda-
tion, neurological signs, and self-mutilation. Intravenous
injection of glyeine-*C into such patients results in a
rapid ineorporation® of isotope into urinary urie aeid,
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