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Note

NOMENCLATURE IN THERMAL ANALYSIS. PART V. SYMBOLS
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(Received 20 December 1980)

The past few years have seen further evidence of the impact on interna-
tional thinking of the reports [1—4] of the Nomenclature Committee of the
International Confederation for Thermal Analysis (ICTA). For example, a
combined version of the second and third reports has been published as defi-
nitive recommendations of IUPAC [5] (who are also publishing the fourth
report as a provisional nomenclature document [6]), ASTM are revising their
1973 publication [7] in the light of more recent observations of the Com-
mittee and the second report has been quoted in a standard soil-science glos-
sary [8]. The fourth report has now appeared in Japanese [9] and Chinese
[10], whilst composite recommendations based on several reports have been
framed in English [11], Portuguese [12], Slovak [13] and Russian [14].
Thus, of the major languages, only German and Spanish lack definitive publi-
cations.

Since the last report, a Working Group on Symbols, consisting of Dr. J.H.
Sharp, U.K. (Chairman), Dr. J.H. Flynn, U.S.A., and Dr. F.W. Wilburn, U.K.,
have, after consultation with active thermal analysts in the U.S.A. (through
ASTM) and the U.K. (through the Thermal Methods Group) drawn up a
report that was accepted by the main Committee, Council of ICTA and the
Business Session of the Sixth International Conference on Thermal Analysis,
Bayreuth, Federal Republic of Germany, in July 1980. Council of ICTA
have therefore directed that it be published as a definitive document of
ICTA, with the request that the recommendations herein be adhered to in
all publications in the English language. In doing so, the Committee also wish
to draw attention to the recent IUPAC pronouncement on the use of abbre-
viations in the chemical literature {15].

SYMBOLS IN THERMAL ANALYSIS

The following recommendations relate to symbols employed in connec-
tion with TG, DTG, DTA and DSC — currently the most widely used tech-
niques.

(1) The international system of units (SI units) should be adhered to,
except in rare instances where recommended symbols conflict with long-
established practice.

(2) The use of symbols with superscripts, such as 7% should be avoided.
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(3) The use of double subscripts, such as Ts, or T4, should be avoided. If
such symbols are deemed necessary they must be clearly defined on first
introduction in the publication.

(4) Notwithstanding (1) above, the symbol T should be used for tempera-
ture whether expressed in degrees Celsius (°C) or in kelvin (K). For tempera-
ture interval the symbol K or °C can be used in accordance with Resolution
3 of the 13th General Conference of Weights and Measures (CGPM) (see ref.
16).

(5) The symbol ¢ should be used for time, whether expressed in seconds
(s), minutes (min) or hours (h).

(6) The heating rate can be expressed either as dT/d¢, when a true deri-
vative is intended, or as S in K min~! [see (4) above]. The heating rate so
expressed need not be constant and can be positive or negative.

(7) The symbols m for mass and W for weight * are recommended.

(8) The symbol « is recommended for the fraction reacted.

(9) The ordinate in DTA should be expressed in terms of AT, the differ-
ence in temperature between the sample and reference material.

(10) The ordinate in DSC should be expressed in terms of dQ/dT or dQ/
dt rather than dH/dT or dH/dt, since @ represents quantity of heat or elec-
tricity whereas H represents enthalpy.

(11) The following rules should be observed for subscripts.

(a) Where the subscript relates to an object, it should be a capital
letter, e.g. mg represents the mass of the sample; Ty represents the tempera-
ture of the reference material.

(b) Where the subscript relates to a phenomenon occurring, it should be
in lower case, e.g. T, represents the glass transition temperature; T, repre-
sents the temperature of crystallisation; Ty, represents the temperature of
melting; T, represents the temperature of a solid-state transition **.

(c) Where the subscript relates to a specific point in time or to a point
on the curve, it should be in lower case or in figures, e.g. 7; represents the
initial temperature; m; represents the final mass; t,.s represents the time at
which the fraction reacted is 0.5; T.3 represent the temperature at which the
fraction reacted is 0.3; T, represents the temperature of the peak; T,
represents the temperature of the extrapolated onset (as defined in ref. 2).

COMPOSITION OF COMMITTEE
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J4.H. Sharp (U.K.), Dr. F.W. Wilburn (U.K.); Ex-Officio Members: The Presi-
dent and Secretary of ICTA [Dr. H.G. McAdie (Canada) and Dr. O.T. Sgren-
sen (Denmark)] and Chairmen of Standing Committees [Prof. P.D. Gamn

*¥ A quality of the same nature as a force, i.e. the product of mass and the acceleration
due to gravity (see ref. 17).

*#% g is recommended as subscript here since T could possibly be confused with Ts and
double subscripts are to be avoided [see (3) above].
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(U.S.A.), Dr. J.P. Redfern (U.K.) and Dr. C.B. Murphy (U.S.A.)}; Corre-
sponding Members: Dr. J.H. Flynn (U.S.A.), Dr. B.O. Haglund (Sweden), Dr.
J.O. Hill (Australia), Prof. H. Kambe (Japan), (the late) Dr. M.D. Karkhana-
vala (India), Dr. G.M. Kline {U.S.A.), Prof. G. Lombardi (Italy), Dr. dJ.
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