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NTIAL THERMAL ANALYSIS (DTA)

Introduction : It is an analytical method for recording the difference in temper
stance and an inert reference material as a function of temperature or time. Any trans
reterised by a change in specific heat or an enthaply of transition can be detected by p
ng, vaporisation, chemical reactions, crystal transitions and glass transitions).
In differential thermal analysis both the test sample and an inert reference mater
alumina) undergo a controlled heating or cooling programme. There is a zero temperag
between the sample and the reference material when the sample does not undergo any ¢
change. If any reaction takes place, then a temperature difference (AT) will occur between the
the reference material. Thus in an endothermic change (e.g., when the sample melts or is deh
sample temperature is lower than that of the reference material. 7

In differential thermal analysis a plot is made of AT against temperature or time. A typical
curve is shown in Fig. 16.1. 3
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Fig. 16.1. DTA curve
In the above Fig. 16.1 :
1. Is an exothermic peak and
2. Is an endothermic peak. :
Both the shape and size of the peaks can give a lot of information about the natui
sample. Sharp endothermic peaks often signify changes in crystallanity or fusion proces
broad endotherms arise from dehydration reactions. Physical changes usually result in endot
while chemical reactions (particularly those of oxidative nature) are exothermic. ‘

15.3. INSTRUMENTATION

A schematic diagram of a differential thermal analyser is given in Fig. 16.2.
- The heart of the analyser is a heating block provided with a power supply and con
fure to bf{ increased linearly at selected rates. The block contains an identi

le and a reference substance, and the whole unit is set in an oven to pro
| constitution of the atmosphere surrounding the sample.
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Fig. 16.2. Differential thermal analyzer.

The following Fig. 16.3 is the DTA curve obtained in the differential thermal analysis' of lfiamc'inolone‘

di : :

lacetate. Only a melt and later decomposition (endotherms) are seen In this thermogram.

e Samplg sizes for DTA range form 0.1 to 10 mg. Heating rates betwen 10 and 20°C/min are common
Pharmaceutical studies. The sample should be finely divided to provide good thermal contact with the

block and the thermocouple.
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Fig. 16.3. Differential thermal analysis (DTA) of triamcinolone diactate showing
endotherms due to loss of water at 143°C and melting at 184°C.

16.4. APPLICATIONS OF DTA

The Principal applications of DTA in pharmaceutical analysis are in quantitative idemiﬁcatioil.-*,ﬂld ’
purity assessment of raw materials, and in studying the compatibility of drugs and excipients in formu
work. Identification and qualitative purity assessment are accomplished by comparing the DTA ¥
the sample to that of a reference curve. Similar melting points, degradation temperatures and Olhﬂ'
support the identify and purity of the sample. :

Impurities may be detected by depression of the melting point, the appearance of trans
to the impurity or changes in other features of the thermogram.

It is a useful technique to identify substances which are difficult to characterise by ot
chemical or physical text. For example, waxes can be characterised by DTA. |
- DTA has also been used to obtain phase diagrams for sulfa traizole-urea solid dispeé
iseofulvin succinic acid solid dispersions. Both of these studies were directed to find 1
drug th_at would enchance their dissolution and absorption rates.
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