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ABSTRACT 

It wae carried out the attempte tending towa$de the die- 
covery on the analytical thermovoltamperometric method on 
the basis of the suitable investigatione of crotonaldehyde 
in the presence of butyraldehyde, butenol and their mixture. 

INTRODUCTION 

The thermal analysis is used to a solid or rigid phase. 

There are no data available in the literature concerning'the 

systematic thermal investigations of the liquid systems. Among 

the fragmentary studies of this type one can meet the works 

of polarography discussing the mechanism and parameters of ki- 

netics of thermal decomposition of selected compounds 1,2 . 

The aim of the described voltamperometric studies is to 

define the conditions under which the effects of temperature 

on the course of the selected electrode processes would allow 

to obtain the best analytical results. The choice of the in- 

vestigated system results from the fact that crotonaldehyde 

is one of the contaminations occuring in many prOdUCts obtai- 

ned from acetylene, e.g. in the butyraldehyde and butanol. 

MLA“'JRING klrlE'VOl)S Y . . I 

Polarographio investigations were performed using an po- 

larograph type W-102. The polarographic measurements were 

made in 0.1 M solution HP1 in DXF. 

Because till now exists non a apparatus-system for measuring 

of the heights of polarographic current dependent from tempe- 

rature T - f/T/, therefore in here 
lim _. 

these investigations 

were carried through recording series of curves Tlim = f/S/ 

at different temperatures. From these curves the very charac- 
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teristic points at the same potentials were selected and plot- 

ted in the coordinate system Slim = f/T/. Thus the thermovolt- 
amperometric curves were obtained. 

KiSULTS LND DISCUSSIOX 

It was found from the obtained results /Fig.la/ that in 

the presence of butyraldehyde the maximum appears on the cro- 

tonaldehyde wave /at the concentration above 0.03:: /. Its 

height increases along with the growth of the concentration 

of the studied component. 

arotonaldehyde 

Fig.1. The offoot of a/oonomatratioa; b/temperature on the po- 
larograpkio behavlour of orotonaldebyde In 0.1 Y HCZ in DMF 

'Zhe investigations for different temperatures showed,that on- 

der these conditions and at the temperature 36.5'C the rapid 

increase of the wave height of crotonaldehyde occurs /Pig.lb, 

curve 11. It was found that at the temperature above 50°C 
this maximum disappears. It is very adventageous, because the 

chances of the use of Tllrn measurement for analytical determi- 
nations are evaluated both from the wave height and from its 

shape. 



- 43 - 

The analyeia of Hajranoveki'~ 3 dependenos d ln3& = f/d & 
allows to conclude about the changes of oompoeition ocouring 
in the studied eyetem. It followe from the obtained reeulte, 
at the relatively lower temperatures in the studied eyetem 
eetabliehea the equilibrium between the aolvates or aeeocia- 

ted moleoulee and free moleculea of crotonaldehyde. As the 

temperature increaeea, the equilibrium ahifta towards the 

formation of the free moleoulee. Under theee conditione the 

increase of rlim can be also due to the formation of 

2-ethyl-2-helcsene-t-a14S5. 
The comparative determination of the crotonsldehyde in 

the presence of butyraldehyde followed that the detection 

limit at 20';‘ equals 1x104 W/l, but at 50°$ increases 5 ti- 

mes and is equal to 0.2 x 104 V/l. 

CM the mrvc Tlim c f/T/ for thi8 aystem containing cro- 

tonaldehyde and butanol /Pi&lb, CurYe 3/, well-defined maxi- 

mum appears. In the temperature range 0-30°C the crotonalde- 

hyde wave increased, while in the temperature range 30-60'~ - 

rapidly decreased. Under these conditions probably forms /from 

butanol and hydrochloric acid/ the compound of ionic character: 

- Lvhich improves the electric conductanccs of 6nlu- 
c4~~~~r;everthelesnS tion . , the value of d lnilim /dT, depends on 

d ln,$'ld=l /wheseX' - limiting conductance of studied solu- 

tion/, the distinctness of the wave increases then the presi- 

sion of the Tljm measurement also increases, even for lower 

concentrations of crotonaldehyde /3x10 -6 N/l/, partizularlj 

et a lower temperatures. 'iowever, the negative temperature ro- 

efficient in the range 30-60'7 may suggest the decomposition 

of ion ?4?93!!~C1- or the occuring adsorption process in the 

solution rontalning a large amounts of alcohol. 

Cn the basis of the dependence d lniIim -t f/d A/ one can find 

that the measurement of crotonaldehyde concentration in the 

presence of butanol better should be carried out in the tom- 

pereture range 3-to'/:, considering the ahape of observed wave. 

-6 Then the detection limit is equal to 2.0 x 10 '.I/ 1 . 

It was aleo studied the temperature dependence on the be- 
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haviour of system containing crotonaldehyde, butyraldehyde and 

butanol. In the Fig.lb, curve 3 has the similar course aa the 

first described system. In the temperature range 3%45,'C the 

value of Tlim alawaye increases. It was observed that for lo- 

wer concentrations of butanol its growth follows more rapidly 

then others. We were found that the determination of croton- 

aldehyde in the presence of butyraldehyde and butanol should 

carry out in the range 35-45's. 

The aim of realized investigations was to define the de- 

pendence of other parameters. besides the temperature, on the 

above system. 

CONCLUSICNS 

Prom performed research work results that the temperature 

dependence of Slim can give the informations about the chan- 

ges of composition of studied system. Then, this analysis 

should be taken into account in the determination nf measure- 

ment conditions. Tt is necessary to choose the suitable tem- 

perature range, in which one can carry out the analysis of 

composition. 

The aim of further investigations should be the construa- 

tion of a apparatus for recording the i : f/T/' dependence, 

concerning the voltamperometric systems. This instrument,ther- 

movoltammeter could contribute to the eimplification of the 

investigations of liquid systems. 
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