
Thermochimica Acta, 93 (1985) 303-304 
Elsevier Science Publishers B.V., Bratislava 

USE OF LUMINESCENCE FOR THERMAL ANALYSIS 

A. M. Kaplan+, A. P. Shvedchlkov+, S. V. Lotnlk 
+* 

, V. P. Kazakw 
++ 

+Instltute of Chemtcal Physics Academy of Scl’ences of the USSR 

117334 Moscow, Kosyglna St., 4 
++lnstltute of Chemrstry Academy of Sciences of the USSR 

450054, Uf a, Prospect Octyabrya, 71 

Intensive radlothermolummescence (RTL ) has been observed /I/ mgamma- 
-1rradtated (77 K) mixtures of hydrocarbons with chlomne dumng warm up of 
these mixtures. The narrow peak of RTL must have resulted from exotherrmc 
post-lrradlatlonal chemical reactlon of hydrocarbons chlormatlon followed by 
recomblnatlon processes of trapped electrons. 

In pnnctple, the endo- and exothermal transltlons in irradiated system 
could be determined by using the RTL of small glass particles which were pre- 
vnously introduced Into trradlated system /2/. The use of RTL for study of phase 
translttons presents an advantage Over DTA methods (low inertia, small (1 mg) 

samples, high ( 10 K/mtn> rates of heatmg). The limited use of RTL m ther- 
mal analysts IS accounted for by the necessity have sample irradiated at lowtem- 
perature (usually at 77 K) poor to analysis. Moreover the RTL method IS tm- 
possible to use In frequent thermal analysts when multiple heating or cooling of 
sample 1s needed. 

This paper suggests a simple technique registration of phase transittons 
based on measurements of relative lntenstty Jo of chem&unlnescent additives, 
made m the process of warmlng or coolmg the sample. In absence of phase tran- 
sittons and as the temperature ruses, the Jo goes up by exponential equation. If 
we have endothermal transttlon In the system the temperature of the sample re- 
mains constant and the curve of Jo dependence on temperature will have a gap, 
the so-called endo-peak. In the presence of exothermal transitton the sample 
gets temporary overheated, which leads to appearence of exo-peak ut the curve. 

Thus paper presents evidence obtaumd m our laboratory by the use of the 
chenrtlumlnescence for study of phase transltlons in glasses of aqueous NaOH 
solutions at low temperature. The glass sample (5 mg) produced by rapid cooling 
( 10 K/s) of 10M NaOH contammng 10e3 Mof lummole (5-ammo-2,3-dfiydro- 
-1,4-phtalazmndlone), 10-4 M of K3Fe(CN)6 and 10-4 M of 02, IS placed m luml- 
nograph and heated at 1.5 - 5 K/mm rate. The lummescence 1s registered by 
using photomultlpller FEU-39 (sensltlvlty m blue range - lo3 photon/s, ratio of 
slgnal to noise about 1 .O>. TWO curves were obtamed sunultaneously: one shows 
the changes of Jo as a time functton and the other - calorunetrlc curve of the 
same sample. 

The shar;p increasing and subsequent drop of Jo near 210 K colnclde with 
exothermal peak (Q = 25 Cal/g) m calommetrlc curve and 1s a result of the cry- 
stalltzatton of overcooled llquld . Near 235 K both the second peak of lummnes- 
cence and the second exothermal peak of less lntenslty ur calortmetrm curve were 
observed. The appearence of a gap at the curve of Jo dependence on temperature 
near 250 K colncldes with the appearance of endothermal peak at calorlmetrlc 
curve, 
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The cool~ntg of the sample (15 mg, rate of cooltng - 3 K/mm> from 300 to 
250 K results In a monotonic decrease of Jo. But at 250 and 235 K two bursts of 
luminescence appear which confirm the two-stage crystalkatron process. At 
lower temperatures (210 K) Jo drops practically to zero value. 

Thus the use of luminescence for thermal analysis makes it possible to 
study phase transrtions adn obtain rmportant charactemstrcs of several exo- and 
endothermal processes includmng that of hanienmng high-tempe rature phases. 

Thus method can be widely used with standard equipment usual for lummes- 
cence analysis. It presents certain advantage over the wellknown calornnetrnc 
methods (low Inertia, small samples, high sensltlvlty, etc. ) and can surely fund 
an application in thermal analysis. 
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