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British Standard Methods of testing
Plastics

Part 1. Thermal properties

Method 123C. Determination of the melting point of
semi-crystalline polymers using polarized light

Méthodes d’essai des matiéres plastiques
Partie 1. Caractéristiques thermiques

Méthode 123C. Détermination du point de fusion des polyméres semi-cristallins

au moyen de la lumiére polarisée

Priifmethoden flir Kunststoffe
Teil 1. Thermische Eigenschaften

Methode 123C. Bestimmung des Schmelzpunktes von halbkristallinischen Polymern

mittels polarisierter Licht

IMPORTANT NOTE. Before reading this methaod it is essential to read the foreword, general intraduction and instructions to BS 2782,

issued separately.

0. Introduction

Method 123C is one of three melting point methods
described in BS 2782, the others being Method 123A
which deals with the melting point of synthetic resins and
Method 1238 which deals with the melting point of
polyamides.

All three methods are for use with polymers having
relatively sharp melting points.

Method 123C is for use with semi-crystalline polymers and
uses polarized light. Method 123A is primarily intended for
use with synthetic resins. Method 123B is applicable to
polyamides and may also be suitable for other crystalline
polymers.

Method 123C supersedes method 103D ‘Melting point of
crystalline polymers with polarized light’ of BS 2782 :
1970 and is in technical agreement with 1SO 3146.

1. Scope and field of application

This method describes a procedure for measuring the
melting points of semi-crystalline polymers in powder,
granular or sheet form.

2. References

The following standards publications are referred to in this
method,

British Standards Institution

BS 2782 Methods of testing plastics

Foreword, general introduction and
instructions : 1975

Method 123A : 1976 Determination of
the melting point of synthetic resins
Method 123B : 1976 Determination of

the melting point of polyamides

Plastics — Determination of melting
temperature of semi-crystalline polymers —
Optical method

ISO 3146

3. Principle

A thin film of the material under test is mounted on aslide
which is placed on the heated stage of a microscope.

The temperature of the stage is increased at a controlled
rate and the film viewed using crossed polarizer and
analyzer. The temperature is noted at which the film
becomes invisible,

NOTE. Semi-crystalline materials that are birefringent are visible

when viewed between crossed polarizers whereas non-crystalline
non-oriented materials are not.

Since the birefringence disappearance point does not necessarily
correspond to the thermodynamically determined melting point,
and may be influenced by the previous crystallization conditions,
the accuracy of this method is expected to be about + 3 °C for
polymers melting below 200 °C and about + 5 °C for polymers
melting at higher temperatures.
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4. Materials
The following materials are required.

4.1 Bismuth, analytical reagent quality, mélting point
271.3°C.

4.2 Tin, analytical reagent quality, melting point 231.9 °C.

4.3 Suitable pure materials of known melting point.
The materials chosen should have melting points close to
or covering the range of melting points to be measured.

It is essential that the melting point of the particular
sample of material used for calibration be known to the
nearest 1 °C.

5. Apparatus
The following apparatus is required.

5.1 Microscope fitted with analyzer and polarizer and
giving magnifications of 50X to 100x with a minimum
working distance of 6 mm,

6.2 Glass microscope slides and cover-glasses.

5.3 Hot stage for mounting just above the microscope stage
and consisting of an insulated metal block with a central
hole for the passage of light and with a recess for a mercury
thermometer or thermocoupie close to the central hole.

The hot stage shall be electrically heated and means shall

be provided whereby its temperature can be increased at
rates of 0.5 °C/min, 1.0 °C/min and 2.0 °C/min. For any
specified rate the variation shall not exceed = 25 %. The hot
stage shall be so designed that it-can, if necessary, be
enclosed in an atmosphere of nitrogen while the specimen
.is under test.

6.4 Thermocouple or thermometers to cover the

range 20 °C to 350 °C. If a thermocouple is used it shall be
fixed permanently in place. The thermometers or
thermocouple shall be calibrated by testing materials of
known meiting points {(clause 4) in accordance with the
procedure described below, and at the rate of heating that
is to be used in determining the melting point of the test
portion,

6. Test portion

6.1 General. Use two test portions, each in the form of a
film of polymer 0.01 mm to 0.05 mm thick, protected with
a cover-glass and prepared as follows.

6.2 Materials not liable to thermal decomposition.

Place two to three milligrams of the material on a clean

slide and cover with a cover-glass. Heat the assembly on a
hotplate {in an atmosphere of nitrogen if oxidation is likely
to occur) to a temperature 20 °C to 30 °C above the melting
point of the polymer. Apply pressure to the cover-glass so
that a film 0.01 mm to 0.05 mm thick is formed and
maintain the temperature for approximately 10 min (to
destroy nuclei). Cool the assembly at a rate of 6 * 1 °c/h.

6.3 Materials liable to thermal decomposition. Prepare the
test portion as in 6.2 but heat the assembly to a temperature
of 5 °C to 10 °C above the melting point, press the film and
cool without delay.

7. Conditioning

No conditioning is required unless specified in the
standard for the material.

8. Procedure

8.1 Calibration. Calibrate the apparatus against an appro-
priate material of known melting point {(clause 4) using the
procedure described in 8.2.

8.2 Determination. Adjust the polarizer and analyzer for
complete extinction and place the test portion on the hot
stage (see note 1), For polymers subject to thermal
oxidation, flush the assembly with nitrogen and keep under
slight positive pressure of nitrogen to prevent ingress of air.

To eliminate the effects of any strain that may be in the
test portion, rotate the test portion to obtain minimum
brightness (alternatively the polarizer and analyzer may be
rotated provided that they are maintained in the same
positions relative to one another).

Adjust the electrical controller of the hot stage to give a
linear increase of temperature with time, Alternatively, the
temperature may be increased rapidly to within 50 °C of
the expected melting point and the linear rate then imposed.

Use one of the following rates of increases of temperature
0.5 £ 0.13 °C/min, 1+ 0.25 °C/min, or 2.0 £ 0,5 °C/min
as specified in the relevant British Standard for the
material (see note 2).

Take the melting point of the test portion as the
temperature at which the field becomes totally dark (see
note 3). Carry out two determinations.

NOTE 1. Scattering of light by the test portion-and poor thermal
contact can be reduced by immersing the test portion in a liquid
medium, preferably of similar refractive index, and known to have
no effect on thé melting point of the material under test,

NOTE 2. The rates of increase of temperature of 0.5 °C/min
and 2 °C/min are normally applied to polymers that have,
respectively, very high and very low molecular weights.

NOTE 3. A polymer may begin to melt at a temperature many
degrees below that at which all crystallinity disappears but the final
stage at which complete extinction occurs is normally unmistakable

and the temperature at this stage is recorded as the melting point. .

The effect of birefringent crystalline impurities will be to change
the overall level of birefringence. If the impurity is of higher meiting
point than the polymer, the amount of change will be constant, and
allowance can be made for it. If the impurity is of lower melting
point than the polymer then it may exert a solvent action on the
polymer and depress its melting point.

9. Calculation and expression of results

If calibration has shown a difference of more than 1 °C
between the observed and known melting points of the
standard material, an appropriate correction shall be made
to the melting point of the material under test.

Report the arithmetic mean of the duplicate meiting points
as the melting point of the material under test.
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