Letters

Influence of molecular weight on the tensile properties of nearly

monodisperse polystyrenes

There have been relatively few studies
of the influence of molecular weight
upon the tensile properties of glassy
polymers!. It is generally accepted,
however, that both tensile strength and
rupture elongation increase as the
molecular weight increases up to a cer-
tain value and remain nearly constant
thereafter. Some results on polystyrene
have been reported by Merz et al.?,
McCormick et al.®, Wyman et al.* and
by Thomas and Hagan®. From the ex-
cellent review paper of Martin ef al.! it
can be gathered that in many instances
the influence of molecular weight has
been confused with that of the mole-
cular weight distribution. In the pre-
sent investigation nearly monodisperse
polystyrenes were used, purchased from
Pressure Chemical Co., Pittsburgh, Pa.
The test specimens were made by
Maxwell’s® miniature mixing and injec-
tion moulding machine manufactured
by Custom Scientific Instruments, Inc.,
Whippany, NJ. These specimens were
very small (about 0.2 g) and in a usual
‘dumb-bell’ shape with an overall length
of 3/4 in. and a 1/16 in. diameter by
5/16 in. long test section. The same
standard procedure was followed for
the preparation of all the specimens
before testing. Moulding temperatures
were in the range of 170°—200°C and
after a mixing time of about 2 min the

Table 1 Tensile properties of nearly mono-
disperse polystyrenes at room temperature.
Elongation rate: 1.5 X 10—3 sec—}

Tensile  Rupture
_ _ _  strength elonga-
My, My /M, (kPa)  tion (%)
51000 <1.06 18750

97200 <1.06 26200 248
200000 <1.06 46200 4.70
411000 <1.15 51020 5.62
498000 <1.20 52920 6.37
670000 <115 49640 5.97
860000 <1.15 50050 5.66
2000000 <1.20 54670 587

specimens were allowed to cool in air
at room temperature.

The measurements were performed
on a Mini Max tensile tester also made
by Custom Scientific Instruments, Inc.
Fifteen specimens from each polysty-
rene sample were tested and the results
are shown in Table 1. Deviations as
high as 15% from the average values
given were observed in certain samples.

From Table 1 it can be gathered
that the tensile strength increases with
molecular weight up to a value of M,,
between 300 000 and 400 000. This
result is fully in agreement with
Bondurant’s data’ which show that the
tensile strength of polystyrene fractions
does not become constant until M,,, =
350000. Qur results show that the rup-

Incorporation of spin probes into polynucleotides by enzymatic

polymerization

Spin labelling is an effective tool for
studying the structure—function rela-
tionships present in various complex
biological systems. A variety of biolo-
gical systems have been investigated by
the spin label method, but nucleic acids
thus far have received little attention.
This is essentially due to the known dif-
ficulty of achieving site-specific chemi-
cal modifications of nucleic acids. For
the past several years, one of us has

used non-site-specifically spin labelled
polynucleotides (‘first generation spin
labelled nucleic acids’) for characteriz-
ing conformational transitions of nuc-
leic acids, and nucleic acid—nucleic acid
or nucleic acid—protein interactions!.
The spin label experiments were carried
out with probes tumbling in the ‘mo-
tionally narrowing region’?. It was,
therefore, hypothesized that it is not
essential to achieve site specific labell-

ture elongation also increases with mo-
lecular weight and becomes constant
at about M,, = 400000. It should also
be noted that, except for the samples
of the two lower molecular weights,
the specimens exhibited a ‘yield point’
before rupture.
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ing of nucleic acids, since the probe
cannot be very sensitive to detailed
structural features in that motion range:
i.e., probes linked to different sites of
the nucleic acid residue would give rise
to similar e.s.r. spectra. However, per-
turbation of the probe region by for-
mation of an inter—intramolecular as-
sociation would cause e.s.r. spectra
which are significantly different from
those of unperturbed systems.
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