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A differential thermogram consists of a record of the
difference in sample and reference themperature(AT)
plotted as a function of time t, sample
temperature(T,), reference temperature(T,) or furnace

temperature(T}).
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FIGURE Schematic diagram of the Fisher Series 300 differential

thermal analyzer system. (Courtesy of Fisher Scientific Co., Pittsburgh,
Pennsylvania.)
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® Grooved muffled cores preferred.



iIng low cost, ease of fabrication and
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rickel, stainless steel, platinum
i glass, vitreous silica or
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commonly the shape of holder is

The nature of physical constant between the
sample, thermocouple junction and the specimen
holder affect the DTA signals. So to maintain it, a
sample holder with dimples in which
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‘and mode of heat transfer

between sensing and variation in heat
input.
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‘@ The 51gnals obtained from the sensors can be
‘recorded in which the signal trace is produced on



al } iermo COUp e

les are the

p from wires

sed to measure and control temperature
. . ]

1 in air.

:

] \bove one  should  use
- thermocouple made from
alloy wires.



e temperature programmer
nt from heating.



“TRUE” DTA Design

Photodiodes
Dual-Balance Mechanism and Sensors

Furnace

Horizontal
Purge Gas flow

Reactive Purge Gas

Balance/Thermocouple Beams

Sample/Reference Cups
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alumina.

‘ ubes are simultaneously inserted into the

sample block and subsequently heated (or cooled) at

a uniform predetermined programmed rate
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n of the specimen,
of the inert diluent,

. Crystalline substances must be powdered, and sieved

through 100-mesh sieve



an unwanted reaction (e.g.,
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: ofl the atmosphere should be
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| ncertair{fy of heats of fusion, transition, or
reaction estimations is 20-50%.



Determination of Melting point.



hase diagrams and study phase transitions.

Peak areas depend upon sample mass, m, enthalpy change AH of
the process, and geometric and conductivity factors such as heating
ate @ and particle size (included in a constant k for a certain
bstance).

nOtel peak area o« AHX m

(em?) gh (g

(Zmaxj—depends
on ¢

?
ri— sample
s1ze etc.

Usually the sample peak area is compared with a standard undergoing an
enthalpy change at a similar T (since the calibration constant depends on
T), under the same conditions,

e.g. indium MPt 156.4 C; AH fusion =28.5] g-1



3. To fingerprint substa

DTA of (a) butter and (b) margarine

410 determine M.Pt., B.Pt., decomposition temperatures of organic
compounds .

DTA of benzoic acid
A ambient pressure;
B 200 Ib in2 pressure
what are the two

peaks?
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FIGURE Differential thermogram for
sulfur. [Reprinted with permission from J.
Chiu, Anal. Chem., 35, 933 (1963).

The peak at 113°C corresponds to a solid-phase change from the rhombic to the
monoclinic form, while the peak at 124°C corresponds to the melting point of the
element.

Liquid sulphur is known to exist in at least three forms, and the peak at 179°C
apparently involves a transition among these.

The peak at 446°C corresponds to the boiling point of sulphur.
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FIGURE Differential thermogram for a mixture of
seven polymers. PTFE = polytetrafiuoroethylene; HIPPE =
high-pressure polyethylene; LPPE = low-pressure polyethyl-
ene; PP = polypropylene; POM = polyoxymethylene. [From J.
Chiu, DuPont Thermogram, 2, (3), 9 (1965). With permission.]

o

This is a thermogram of a physical mixture of seven commercial
polymers. Each peak corresponds to the characteristic melting point of
one of the components. Poly tetrafluoroethylene (PTFE) has an
additional low temperature peak, which arises from a crystalline
transition. Clearly, differential thermal methods can be useful for

qualitative analysis of polymer mixtures.
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(1) Amorphous polymer structure (b) samserystaline polymer stnctr with
aligned chaing in the ceystalline eegions and random #tmcture In the amorphous region.

3
2

Schematic DTA thermal curves for the totally amorphous polymer structure and
the semi crystalline polymer structure. Both show Tg ; only the semi-crystalline
polymer has a crystallization exotherm.
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