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The Characterization of Linear Polyethylene SRM 1475
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Fractions for use in calibrating a gel permeation chromatograph were prepared by a Desreux
column extraction method. The construction and operation of the fractionating system are described.
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1. Introduction

In the process of determining the molecular weight
distribution of SRM 1475 [1]! it was necessary to
calibrate a gel permeation chromatograph [2] with
linear polyethylene. Fractions of linear polyethylene
were used for this purpose. The fractions were subse-
quently used to establish relations between limiting
viscosity number (intrinsic viscosity) and molecular
weight [3]. The requisite fractions were prepared by a
column extraction [4] technique, using a solvent system
which has been described in considerable detail by

Chiang[5] and others.

2. Experimental Procedure

The fractionation apparatus was constructed as
depicted in figure 1. The column temperature is main-
tained by surrounding it with a narrow, deep oil
bath, 20 X 20 X 90 ¢cm. The stirrer and heater are placed
inside a long tube to promote efficient thermal ex-
change between the top and bottom of the tank.

The solvent inlet to the column is a small concentric
tube reaching to the bottom of the packed column. The
efflux collects above the column packing and is period-
ically drawn off through a slightly larger tube concen-
tric with the inlet tube. The liquid is forced out by
nitrogen pressure. The 8 cm diameter column is packed

! Figures in brackets indicate the literature references at the end of this paper.
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FIGURE 1.  Section of fractionation apparatus.

(a) nitrogen inlets; (b) preheating flask; (c) efflux siphon; (d) o-ring flange; (e) heater; (f)
stirrer; (g) tank; (h) packed column; (i) effluent liquid; (j) inlet tube; (k) thermoregulator;
(l) circulating tube.
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with Johns-Manville Celite No. 5452 to a depth of about
55 c¢m. The free liquid volume of the packed column is
about 2000 c¢m?.

In operation, the column was heated to 127 °C, the
polymer in xylene was allowed to flow in, and the
column was allowed to cool slowly overnight. All of the
polyethylene except a small amount of low molecular
weight was thereby precipitated in the column. The
cooling rate at 90 °C was about 0.2 °C/min. The cooled
(50°C) xylene was displaced by a poor solvent, 2-
butoxyethanol, while the precipitated polyethylene
was retained in the column. The column was reheated
to 127°C, causing the polyethylene to melt and swell
with the poor solvent. The column was then extracted
with mixtures of xylene and 2-butoxyethanol which
were successively better solvents. The solutions
of extracted polyethylene were siphoned into flasks
containing cold ethanol. The polyethylene was filtered
out, washed with ethanol, air dried, and then dried in
vacuum at 50 °C.

All solvents contained 0.1 percent Ionol (2.,6-di-
tert.-butyl-4-methylphenol) as an antioxidant. They
were preheated under nitrogen to over 130 °C before
being admitted to the column. This served to degas the
solvent, preventing the formation of bubbles in the
column. Typical input concentration was 1 percent

2 Certain commercial equipment, instruments, or materials are identified in this paper in
order to adequately specify the experimental procedure. In no case does such identification
imply recommendation or endorsement by the National Bureau of Standards, nor does it
imply that the material or equipment identified is necessarily the best available for the
purpose,

polymer in xylene. Extracting mixtures were 15-55
percent xylene. Recovery was ordinarily 97-98
percent, but no great effort was made to obtain abso-
lutely quantitative recovery of material.

Samples PE 7 to PE 180 were prepared by fraction-
ating SRM 1475. Yield was three to six grams of
each sample. Samples PE 200 to PE 600 were prepared
from Phillips Marlex 6002. These fractions contained
two to four grams each.

Light-scattering [6], osmometry [7], and gel permea-
tion chromatography [2] studies were carried out with
these samples. The final results are tabulated in paper
X of this series [2].
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