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ABSTRACT

A new instrument for tehermometric titration has-been developed at
ALUTERV-FKI This instrument called Thermatic titrator uses the
heat effect of the reaction to indicate the end point of the tit-
ration. A typical application is demonstrated /discussed/ by the
analysis the process liauor of alumina plants. Other possibi-
lities are also mentioned

INTRODUCTION

The automstis THERMATIC tirator consists of an automatic buret-

te connected with an electronic unit A stirrer, temperature detec-
tor, titration cell, celorifer together with celculstor and printer
make the instrument complete.

There are two ways of titrating with the THERMATIC titrator:

- automatic end point detection is used for reactions of large

heat effect;

- graphic evaluation is used,by means of a recorder for titrati-

on with a small heat effect, that is, when either the reaction heat
issmall, or the amount of the material to be analysed is small.

MEASURING METHODS

Thermometric titration involves the contiouos detection of the
heat of reaction evolving during titration. A titrant is injected
at a contant speed to the solution of the material to be analy-
zed. A temperature change can be detected in the solution until
all the metarial has been consumed in the reaction and the tit-
ration is over. The end point of the titration can be detected

by the T = f /t/ function as shown in Fig.1.
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Fig.1l.
The automatic detectien of the end point takes place with a de-
lay of A t, with respect to the real end point. This overtitration
can be corrected by calibration. Automatic end point detection

can be used whenever the heat effect of the reaction is suffici-
ently large. The heat effect is directly proportional with the

heat of reaction, the concentration of titrant and the speed of
titrant injection and imversely proportional with the thermal ca-
pacity of the titration cell. Graphic evaluation is used for the

determination of materials of low concentration and titration
with a reaction of small heat effect.

RESULTS AND DISCUSSIONS

A typical application is the analysis of sodium aluminate so-

lutions. Both the caustic soda and the aluminium content of the
solution can be determined in one sample according to the follow-
ing reactions:

OH™ + H30+ = 20,0 /caustic soda content/
A1/0H/3 + 6F = Ang_ + 3 OHC  /complexation/
300 + 3 1{30+ = 3 Hy0 /aluminium content/

The alkali content of the sample is analysed first, using a
tartarate salt as complexing agent and hydrochloric acid as
titrant. For the second titration a fluoride salt solution is ad-
ded to the sample. The resulting amount of hydroxil ions is equi-
valent to the aluminium content of the sample and can be titra-

ted with hydrochloric acid. Connected with a calculator and a prin-
ter the THERMATIC titrator evaluetes the titration data and

print the results.



the time necessary to analyse both components 1s twe to five

minutes. The error of the analysis varies with the concentration
of the species titrated and is between 0.3 - 0.8 relative per-
cent. This instrument and the method mentioned are used /applied/
in the alumina plants of GDR, Hungary, Roumania and Yugoslavia,
for fast analysis of process liquors. The THERMATIC titrator was
.succesfully used to determine the concentratians in various so-

lutions of the following materials:

- chloride, sulphate and hypochlorite ions;

- silicon dioxide;

- lead, barium, aluminium, ferrous and ferric ions;

- products and intermediates of pharmaceutical industry.
Furthermore, reaction kinetic tests as well as meausrements of
the heat of reaction can also be made with the instrument. For
reaction heat measurement it is necessary to calibrate the inst-

rumen% with a calorifer or with standard chemical reactions.
CONCLUSIONS

The THERMATIC titrator has been pruved a suitable new means
for fast analysis of process licuor and also for the quality
control of different materials, with a very good reproducibi-
lity and accuracy.
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