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ABSTRACT 

Quick tharael analyaia employ8 epontanaaua haatihg.af the 
aarpla suspended an the weld of thermocouple quickly tranafer- 
fad to the heeting zane of prahaetad furnaaa. The tiae than e 
of thermocouple voltage is read by digital valtnater 9 contra - 
lad by a progranmeble oalculetar. The calculator transform8 
the curve Into e record analogous to DtA curve and carriaa out 
thanadynemical caloulrtlona. The high reproducibility of the 
method can be utilized for identification and calorimetry mea- 
surements and togather with datarainetton velocity it is fit- 
ting far operation control in production, 

INTRODUCtION 

The method of quick temal snelyaia (QTA) aaploys spanta- 
na~us heating reelized by inserting a sample - suspended upon 

thamacoupls wald I into the hasting tone of the furnace pra- 

hasted ta selected temperature. Supposing the sample haeting 

is not accorpeniad by phase transitions or chemical reactions 

and suppaalng not heet tranafar batwaan the ssmplo and the 

tharuocauple tekaa placa when heating, the heat quantity re- 

ceived by the aampla in dt interval is proportionate to tempar- 

ature difference fT2-T) between furnace spsce and sample and 

equal ta the quantity af haet needed for sample hosting: 

where 
CI(TS-I) dt = -mcpdt (1) 

a a ~$8 of sa8ple materiel 

=P 
= specific heat af the material with 1 temperature 

CT I heat transfer coefficient dependent an tempsrature. 

the temperature dapsndanca of the sample on the tima of its 

heating is obtained by integration for starting conditions 
t=OandfrT 1 
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The temperature dependance CT - f(T) in real seasureuent is 

determined by measurement carried out with standard material 

of known dependence couree c I f(T). The CT value In temper- 

ature Interval (t,f+~T) carrEsponding with terpereture change 

InAt time Is computed following relation (3) and the approxl- 

n atlon of temperature dependance CT = f(T) fe carried out by 

the method of Tschebyeheff polynominals. 

(3) 

The determination of real dependance course CT - f(T) makes 

It poseible to deteralne the dependence c 
P 

= f(T) In examined 

saaple whose heating is carried out under equal conditions. 

In case physical and chemical changes take place in the course 

of saaple heating these changer reveal In the change of 

(CTm’lcp’l) value and the temperature dependance of this value 

can be - slnilarly to DTA Curve - employed for the indication 

of these changes. Employing measurements carried out under 

Identical conditions when heating examined and referential 

sample the DTA curve is obtained under the conditions of un- 

equal heating velocity. One or several neasureaents carried 

out with examined samples can be related to the measurement 

carried out with standard material. The measurement carried 

out with standard material can be replaced by depandance 

T o f(t) obtained by computing carried out following the de- 

termination of temperature dependance CT I f(T) and known tern- 

perature dependance cp I f(T) In selected standard mater&al. 

The total change of enthalpy in the course of sample heating 

Is - following rel8tion (1) - proportionate to erua above the 

curve T - f(t) up to T2 level. 

REALIZATION OF THE METRO0 

For the instrumental realixation of QTA there was experi- 

mentally employed a furnace with manipulator (1) which by the 

way of handle makes it possible to transfer the sample suspen- 



ded upon tharuocouple weld into the cantte of heating zone in 

vertical, tubular, resistant furnace for the time of 0.5 8. 
The sample carrier has been adapted in order that the sample 

key be euepanded upon tharmocouple weld below the furnace and 

may be Introduced into the furnace by turning the handle mach- 

aniem for 180°.A3 the thornooouple wire3 brought about an un- 

d3slrable sample heating a tubular blind of Pt foil - whose 

uppar border aet the lower sample border - was coaxially pla- 

ced In the furnace. The cylindrical sample of 3 mm in diameter 

and 5 ma in height wae prepa- 

red by preeeing the weighed ma- 

terial quantity in a precise 

steel form for defined volume 

mass. After stabilizing the 

furnace teapereture the eaaple 

wae euspdnded below the furnace 

upon thermocouple weld and em- 

ploying the handle machaniem It 

was’ transferred into the middle 

of furnace heating zone. The 

theraocouple voltage (Pt-Pt Rh 

10) wae meaeured by digital 

voltmeter (HP 3455A) controlled 

by programmable calculator (HP 

85 F). The aeaeured values were 

read by 10 3-l ‘frequency for 

60 e and the terminal tenpera- 

ture (T2) was read after 120 8. 

Fig.1 Section of burning zone The value8 obtained by neaeure- 
in the furnace w*ith 
sample. mente wera stored in aagnetic 

tape and for processing the re- 
sulte of maasuremente e computing program was aaaambled which 

included the determination of temperature dependence (C,n”c 

a3 well as of area computation (P,) above the curve T 3 f(t) 
p-1) 

up to T2 level. 

RESULTS AND DISCUSSION 

After checking the properties of the method as wall ae of 
the aplied instrumental equipment there were carried out sea- 
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8urement8 fn mixture8 with .graded proportion of highly 8intered 

CaO (burning temperature 1800°C, 4 h) and CaCO3 with a88uwd P, 

linear dependanoe on the relation of mutually nonreacting compo- 

nents. Th8 mixtures were preparsd having granularity of C= 0.09 

am and CaO content8 of 0,20,40,60,60 and 100 Weight %. They ware 

weighed In the quantltles of 0.063 g. At first th8 accurscy of 

PO determination was provad snploying mixture containing 40 

weight % of CaO. The dir8Cting deviation computed on the ba818 

of ten l easursnents results we8 0.68 %. The diffsrsnce in the 

loweat and highest measursd value we8 2.2 % of average vslue. 

Th8 l ea8urewnt result8 carried out in the mixture8 Of CaO with 

CaC03 showed the linear dependance PdPCaO on the content of CeO 

In l ixturs . The oorraletion coefficient of thl8 dependance was 

0.996. 

All mee8urem8nta were carrfsd out with 8 provirlonelly 

adapted equipment and thsrefore they Include not only the 

errors when preparing experimental mixtures but also the error8 

Of temperature stabiliration in th8 furnace and it8 inflU8nOa 

wh8n Inserting the sample. However the obtained results signify 

fitnere to apply thie method for quick Identification 8nd calo- 

rimetry maasurements. 

CONCLUSION 

The simplest application8 of quick thsrlal analysis method 

wers proved which do not require sny calibration measurements 

nec888ary for obtaining absolute tielu88. The attained results 

signify possiblllty how to employ this method which from the 

point of quickne88 and mea8Ur8m8nt rssultr reproducibility is 

fitting for many applications with full sutooetlon eaploylng 

rslatlvsly simple l eaeuring and computing t8chnlqua. 
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