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2.2.14. Melting point - capillary method

Table 2.2.11.-1. — Temperature correction in relation to the
pressure

Distillation temperature Correction factor k

up to 100 °C 0.30
above 100 °C up to 140 °C 0.34
above 140 °C up to 190 °C 0.38
above 190 °C up to 240 °C 0.41
above 240 °C 0.45

01/2008:20212

2.2.12. BOILING POINT

The boiling point is the corrected temperature at which the
vapour pressure of a liquid is equal to 101.3 kPa.

Apparatus. The apparatus is that used for Distillation Range
(2.2.11) with the exception that the thermometer is inserted

in the neck of the flask so that the lower end of the mercury
reservoir is level with the lower end of the neck of the distillation
flask and that the flask is placed on a plate of isolating material
pierced by a hole 35 mm in diameter.

Method. Place in the flask (4) 20 mL of the liquid to be
examined and a few pieces of porous material. Heat the flask so
that boiling is rapidly achieved and record the temperature at
which liquid runs from the side-arm into the condenser.
Correct the observed temperature for barometric pressure by
means of the formula:

t1 =12+ k(101.3 - b)

t = the corrected temperature,

t, = the observed temperature at barometric pressure b,

k = the correction factor as shown in Table 2.2.11.-1
under Distillation Range,

b = the barometric pressure, in kilopascals, at the time

of the determination.
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2.2.13. DETERMINATION OF WATER BY
DISTILLATION

The apparatus (see Figure 2.2.13.-1) consists of a glass flask (4)
connected by a tube (D) to a cylindrical tube (B) fitted with a
graduated receiving tube (£) and reflux condenser (C). The
receiving tube (E) is graduated in 0.1 mL. The source of heat
is preferably an electric heater with rheostat control or an oil
bath. The upper portion of the flask and the connecting tube
may be insulated.

Method. Clean the receiving tube and the condenser of the
apparatus, thoroughly rinse with water, and dry.

Introduce 200 mL of toluene R and about 2 mL of water R into
the dry flask. Distil for 2 h, then allow to cool for about 30 min
and read the water volume to the nearest 0.05 mL. Place in the
flask a quantity of the substance, weighed with an accuracy of
1 per cent, expected to give about 2 mL to 3 mL of water. If the
substance has a pasty consistency, weigh it in a boat of metal
foil. Add a few pieces of porous material and heat the flask
gently for 15 min. When the toluene begins to boil, distil at
the rate of about two drops per second until most of the water
has distilled over, then increase the rate of distillation to about
four drops per second. When the water has all distilled over,
rinse the inside of the condenser tube with foluene R. Continue
the distillation for 5 min, remove the heat, allow the receiving

tube to cool to room temperature and dislodge any droplets of
water which adhere to the walls of the receiving tube. When the
water and toluene have completely separated, read the volume
of water and calculate the content present in the substance as
millilitres per kilogram, using the formula:

1000 (ng — n1)

m
m = the mass in grams of the substance to be examined,
n, = the number of millilitres of water obtained in the
first distillation,
n, = the total number of millilitres of water obtained in

the 2 distillations.
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Figure 2.2.13.-1. — Apparatus for the determination of water
by distillation

Dimensions in millimetres
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2.2.14. MELTING POINT - CAPILLARY
METHOD

The melting point determined by the capillary method is the
temperature at which the last solid particle of a compact column
of a substance in a tube passes into the liquid phase.

When prescribed in the monograph, the same apparatus and

method are used for the determination of other factors, such

as meniscus formation or melting range, that characterise the
melting behaviour of a substance.

General Notices (1) apply to all monographs and other texts
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2.2.15. Melting point - open capillary method

EUROPEAN PHARMACOPOEIA 7.0

Apparatus. The apparatus consists of:

— a suitable glass vessel containing a liquid bath (for example,
water, liquid paraffin or silicone oil) and fitted with a suitable
means of heating,

— a suitable means of stirring, ensuring uniformity of
temperature within the bath,

— a suitable thermometer with graduation at not more than
0.5 °C intervals and provided with an immersion mark. The
range of the thermometer is not more than 100 °C,

— alkali-free hard-glass capillary tubes of internal diameter
0.9 mm to 1.1 mm with a wall 0.10 mm to 0.15 mm thick
and sealed at one end.

Method. Unless otherwise prescribed, dry the finely powdered
substance in vacuo and over anhydrous silica gel R for 24 h.
Introduce a sufficient quantity into a capillary tube to give a
compact column 4 mm to 6 mm in height. Raise the temperature
of the bath to about 10 °C below the presumed melting point
and then adjust the rate of heating to about 1 °C/min. When
the temperature is 5 °C below the presumed melting point,
correctly introduce the capillary tube into the instrument. For
the apparatus described above, immerse the capillary tube

so that the closed end is near the centre of the bulb of the
thermometer, the immersion mark of which is at the level of the
surface of the liquid. Record the temperature at which the last
particle passes into the liquid phase.

Calibration of the apparatus. The apparatus may be calibrated
using melting point reference substances such as those of the
World Health Organisation or other appropriate substances.
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2.2.15. MELTING POINT - OPEN
CAPILLARY METHOD

For certain substances, the following method is used to
determine the melting point (also referred to as slip point and
rising melting point when determined by this method).

Use glass capillary tubes open at both ends, about 80 mm
long, having an external diameter of 1.4 mm to 1.5 mm and an
internal diameter of 1.0 mm to 1.2 mm.

Introduce into each of 5 capillary tubes a sufficient amount of
the substance, previously treated as described, to form in each
tube a column about 10 mm high and allow the tubes to stand
for the appropriate time and at the prescribed temperature.

Unless otherwise prescribed, substances with a waxy consistency
are carefully and completely melted on a water-bath before
introduction into the capillary tubes. Allow the tubes to stand
at 2-8 °C for 2 h.

Attach one of the tubes to a thermometer graduated in 0.5 °C
so that the substance is close to the bulb of the thermometer.
Introduce the thermometer with the attached tube into a beaker
so that the distance between the bottom of the beaker and the
lower part of the bulb of the thermometer is 1 cm. Fill the
beaker with water to a depth of 5 cm. Increase the temperature
of the water gradually at a rate of 1 °C/min.

The temperature at which the substance begins to rise in the
capillary tube is regarded as the melting point.

Repeat the operation with the other 4 capillary tubes and
calculate the result as the mean of the 5 readings.
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2.2.16. MELTING POINT -
INSTANTANEOUS METHOD

The instantaneous melting point is calculated using the
expression:

t1 + &2
2

in which #, is the first temperature and £, the second temperature
read under the conditions stated below.

Apparatus. The apparatus consists of a metal block resistant
to the substance to be examined, of good heat-conducting
capacity, such as brass, with a carefully polished plane upper
surface. The block is uniformly heated throughout its mass by
means of a micro-adjustable gas heater or an electric heating
device with fine adjustment. The block has a cylindrical cavity,
wide enough to accomodate a thermometer, which should be
maintained with the mercury column in the same position
during the calibration of the apparatus and the determination
of the melting point of the substance to be examined. The
cylindrical cavity is parallel to the upper polished surface of the
block and about 3 mm from it. The apparatus is calibrated using
appropriate substances of known melting point.

Method. Heat the block at a suitably rapid rate to a temperature
about 10 °C below the presumed melting temperature, then
adjust the heating rate to about 1 °C/min. At regular intervals
drop a few particles of powdered and, where appropriate, dried
substance, prepared as for the capillary tube method, onto the
block in the vicinity of the thermometer bulb, cleaning the
surface after each test. Record the temperature #; at which the
substance melts instantaneously for the first time in contact
with the metal. Stop the heating. During cooling drop a few
particles of the substance at regular intervals on the block,
cleaning the surface after each test. Record the temperature £,
at which the substance ceases to melt instantaneously when it
comes in contact with the metal

Calibration of the apparatus. The apparatus may be calibrated
using melting point reference substances such as those of the
World Health Organisation or other appropriate substances.

01/2008:20217

2.2.17. DROP POINT

The drop point is the temperature at which the first drop of
the melting substance to be examined falls from a cup under
defined conditions.

When a monograph does not specify the method to be used,
method A is applied. Any change from method A to method B is
validated.

METHOD A

Apparatus. The apparatus (see Figure 2.2.17.-1) consists of

2 metal sheaths (4 and B) screwed together. Sheath A is fixed
to a mercury thermometer. A metal cup is loosely fixed to the
lower part of sheath B by means of 2 tightening bands. Fixed
supports 2 mm long determine the exact position of the cup,
and in addition are used to centre the thermometer. A hole
pierced in the wall of sheath B is used to balance the pressure.
The draining surface of the cup must be flat and the edges of
the outflow orifice must be at right angles to it. The lower part
of the mercury thermometer has the form and size shown in the
figure; it covers a range from 0 °C to 110 °C and on its scale a
distance of 1 mm represents a difference of 1 °C. The mercury
reservoir of the thermometer has a diameter of 3.5 = 0.2 mm
and a height of 6.0 + 0.3 mm. The apparatus is placed in the
axis of a test-tube about 200 mm long and with an external
diameter of about 40 mm. It is fixed to the test-tube by means
of a laterally grooved stopper through which the thermometer
passes. The opening of the cup is placed about 15 mm from
the bottom of the test-tube. The whole device is immersed

in a beaker with a capacity of about 1 litre, filled with water.
The bottom of the test-tube is placed about 25 mm from the
bottom of the beaker. The water level reaches the upper part
of sheath A. A stirrer is used to ensure that the temperature
of the water remains uniform.
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