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Infra-red light from an emitter (16) is directed through a glass slide (10) to an area (12) on which a solid substance 1s locat-
ed. Light reflected from the undersurface of the solid substance is received by a receiver (18). The substance is heated by a Strip
heater (14). When the substance changes state the amount of reflected light arriving at the receiver (18) varies, and information
coming from an electronic thermometer (20) or (20A) records the temperature at which the change of state has occurred.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method of and apparatus for
determining the temperature at which a substance changes state
and is particularly, although not exclusively, concerned with

determining the melting point of a substance.

DESCRIPTION OF THE RELATED ART

A prior method of determining the melting point of a substance
comprises emitting light from a source and directing that
light at a solid substance. A photocell is located on the
other side of the substance to receive any light transmitted

through the substance. The substance 1s then heated. Some

melted substances allow more light to Dbe transmitted
therethrough when they are melted and the increase in light
transmitted through the substance indicates the melting point
temperature of the substance. However, some substances become
frothy or are dark when they melt and thus there may be no
light, or no change in light received by the photocell, or no
such discernible change when the substance melts thereby
rendering determination of the melting point impossible with
this method. Furthermore, the substance 1is placed 1n a

capillary tube prior to having light directed at it which 1s
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a difficult and messy operation to perform.

An alternative prior method of determining the melting point
of a substance is shown in GB 2 202 941A (Fisons) 1n which
light is emitted downwardly on to a solid sample which 1s

being heated. When the sample becomes molten, light 1s no

longer scattered by the sample but 1is instead reflected
upwardly, and the change determined by the detector 1s used
to indicate that the sample has melted. However, as the
temperature of the heating block is continually rising, and

as there is a delay between the time when the bottom of the

sample melts and the time when the top surface melts, by the
time the change in reflection 1s determined the temperature
of the heating block will have risen slightliy and the recorded
melting temperature will not be the actual melting
temperature. Furthermore, the location of the light source and
light detector above the sample plate causes the source and
detector to be in the way when the plate 1s loaded and
unloaded, and the source and detector are exposed to the
environment and any splashes or vapour rising from the sample

thereby becoming dirty and impairing their function.

SUMMARY OF THE INVENTION

It is an object of the present 1nvention to attempt to

overcome at least some of the above disadvantages.
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According to one aspect of the present invention a method of
determining the temperature at which a substance changes state
comprises monitoring a change in light reflected from the
substance when the substance undergoes at least a partial
change in state is characterised 1n that the light reflected
from a downwardly facing surface is monitored. The method may
enable the temperature at which the substance changes state
to be determined as soon as the substance starts to change
state as the substance melts first at the downwardly facing
surface thereof and that is where reflected light is monitored
from. Furthermore, monitoring 1is done from beneath the
substance allowing the substance to be monitored from above

without independence from the monitoring region and permitting

the monitoring to be unaffected from any vapours rising from

the substance. Such a method may provide an accurate means for

determining the temperature at which the substance changes
state, even when there may be no change in the light (1f any)
which can be transmitted through the substance 1n the
different states, as it has been found that there 1s a change
in reflectivity for all tested substances when there 1s a

change 1n state.

BRIEF DESCRIPTION OF THE DRAWING

The single Figure is a perspective view of a sample belng
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tested according to this invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

The method may comprise loading a substance to be monitored
into a position to be monitored from above the region where

the monitoring of the reflected light 1s done.

The method may comprise monitoring light reflected through a

supporting surface for the substance.

The method may comprise monitoring reflected visible or

invisible light such as infra red light.

The method may comprise heating the substance for instance by

a strip heater.

The method may comprise monitoring at least a partial change
of state from a solid to a liquid in which case the light may
be transmitted through or absorbed by the 1liquid, either
totally or partially. The method may comprise determining the

melting point of the substance.

The method may comprise determining the temperature at which

a crystalline powder changes state.
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The method may further include monitoring the temperature of

an area spaced from the substance and, alternatively or

0

additionally, monitoring the temperature of the substance, and

that area may include the same substance.

The method may comprise mounting a smear of substance.

The method may comprise directing light towards the substance.

The method may comprise cooling the substance, or cooling a
surface on which it is mounted, after i1t has changed state

possibly by cooling with a fan.

According to another aspect of the present 1nvention,
monitoring apparatus including a receiver arranged to recelve
light reflected from a substance located at a test region,
temperature monitoring means and monltoring means arranged to
determine when there has been a change in light reflected from
a substance located in the test region occasioned'by such a
substance at least partially changing state, 1s characterised
in that the receiver 1is arranged to receilve light through a
supporting surface for a substance located at the test region
and from a downwardly facing surface of a substance located

at the test region.

The apparatus may include a light source, which may comprise
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visible, invisible or infra red light, arranged to direct

light at a substance located in the test region.

The apparatus may include heating means arranged to heat a
substance located in the test region. The heater may comprise
a strip heater. The heater may 1include an opening located

beneath the test region.

The apparatus may include temperature monitoring means
arranged to monitor the temperature of a substance located 1n
the test region. The temperature monitoring means may,'
alternatively or additional, be arranged to monitor the
temperature of a region spaced from the test region and may
be arranged to monitor the temperature on a surface comparable
to a surface arranged to provide suppOrt for a substance to

be monitored at the test region.

The apparatus may include means arranged to store or i1ndicate
the temperature at which a substance has at least partially

changed state.

The present invention also 1ncludes a monitoring apparatus

when used 1in a method as herein described.

The present invention may be carried into practice in various

ways, but one embodiment will now be described by way of
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example and with reference to the accompanying drawing which

is a schematic representation of melting point determination

apparatus.

A glass slide 10 has two areas 12 and 12A on each of which

smear of the sample to be tested is located. The slide 10 1s

‘placed on a strip heater 14 and light from an emitter 16 1is

directed through an opening in the strip heater, through the
glass slide, against the downwardly facing surface of the
smear of sample in area 12. Any light reflected from the
downwardly facing surface of the smear 1s directed towards a

receiver 18.

To conduct a test to determine the melting poilnt of a
substance, infra red light from the emitter 16 1s directed
towards the solid'smear on the slide, and heat is supplied
gradually to the substance by the heater 14. The temperature
of the substance in area 12 is monitored by an electronic
thermometer 20 and the temperature in area 12A is monitored

by a further electronic thermometer ZO0A.

While the substance in area 12 remains solid, the majority of
the infra red light is reflected from the sample back to the
receiver 18. As soon as the substance turns to liquid either
the light from the emitter will mostly pass upwardly through

the sample (should the liquid be relatively clear) or most ot
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the light will be absorbed into the liquid (should the liquid
be dark or frothy). In any event there will be a change 1in the

amount of light arriving at the receiliver when the substance

melts.

The temperature of the thermometer 20 1s monitored and
recorded at the instant when there 1s a change 1n the

reflected light.

The purpose of the thermometer 20A is to confirm that the
temperature of the sample smear being tested 1s accurate. The
temperature from the thermometer 20A 1s also monitored and
recorded and compared to the temperature from the thermometer
20. Bearing in mind that the conditions for both areas 12 and
127 are the same, the temperatures of those areas should also
be the same: If they are not the same then the test 1is
repeated. In an alternative embodiment there 1s only a
thermometer at the area 12A, away from the sample being

tested, and the temperature of that thermometer 1s monitored.

The apparatus 1s particularly sulited to determining the
melting point of crystalline powders. Should noxlous gasses
be emitted on melting then the extremely small size of smear
which is tested limits the amount of gas which 1s emitted.
Furthermore, the heater may be arranged to be switched off

automatically when the substance melts. Alternatively or
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additionally a fan may cool the substance once melted or

alternatively or additionally the apparatus may be encased 1in

an alir tight unit.

In an alternative embodiment, the slide 10 remains 1n the
illustrated position and the product to be tested is placed
on top of the glass over the test area. The thermometer 20 1is
located on top of the slide in the area 12A to measure the
temperature on the top surface of the slide and therefore
measure what must be the temperature on the undersurface of

the sample. When the test is finished the slide remains 1in

position and 1s wiped clean to be ready for the next sample.

As the monitoring of reflectivity 1s done from beneath the
sample, the emitter 16 and recelver 18 can be encased to be
protected from pollution from the environment, and they will
not be contaminated by liquid or wvapour emanating from the
sample. Furthermore, the slide 10 can be loaded from above,

without the emitter or receiver getting 1n the way.

Where a change 1n the reflected light 1s being monitored this
includes a situation where no light 1s 1nitially reflected or
where no light 1s subsequently reflected following at least

a partial change 1in state.
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WHAT IS CLAIMED IS:

1. A method of determining the temperature at which a
substance changes state comprilising monitoring a change 1in
light reflected from the substance when the substance
undergoes at least a partial change in state characterised in
that the light reflected from a downwardly facing surface of
the substance 1s monitored upon reflection through a

supporting surface for the substance.

2. A method as claimed in claim 1 comprising monitoring a

change 1n state from a solid to a liquid.

3. A method as claimed 1in any preceding claim comprising
monlitoring the temperature of an area (12A) spaced from the

substance.

4 . A method as claimed 1n any preceding claim comprising

heating (14) the substance.

5. A method as claimed 1n any preceding claim comprising

directing light towards the substance.

6. Monitoring apparatus including a receiver (18) arranged
to receive light reflected from a substance located at a test
region (12), temperature monitoring means and monitoring means

arranged to determine when there has been a change in light
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reflected from a substance located in the test region (12)
occasioned by such a substance at least partially changing
state, characterised in that the receiver (18) is arranged to
recelve light through a supporting surface for a substance
located at the test region and from a downwardly facing

surface of a substance located at the test region.

7. Apparatus as claimed in Claim 6 including heating means

(14) arranged to heat a substance located in the test region.

8. Apparatus as claimed in Claim 6 or 7 including temperature
monitoring means arranged to monitor the temperature of a

region spaced from the test region.
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