
SECTION E 
It is reasonable to assume that the first process involved after the generation of the bare surface is adsorp­

tion of water molecules on the surface. This is followed by the film growth and diffusion at longer times. The 
initial adsorption process is governed by an exponential decay curve. The subsequent film growth follows a 
model proposed by Fleischmann & Thirsk for instantaneous nucleation and growth. Analysis of current-time 
transients showed that for a typical value of rate constant k=io _ B mol cm - 2 s _ 1 , the number of nuclei varied 
between 1.49 X io* - 2.53 X io« nuclei cm*2 for the metals investigated. This value is very much 
lower than io1 H atom cm*8 needed for monolayer coverage thus showing that a single nucleus of the film is 
covering a large number of surface metal atoms. 
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Descaling of steel objects in many cases is accomplished by " pickling ", which consists of immersion of 
the material in an acid solution. Pickling causes the loosening of the scale and its detachment through gas deve­
lopment. Pickling also gives rise to high dissolution rates of the metal and its embrittlement due to hydrogen 
entry into the material. It has therefore been a common practice to employ pickling inhibitors to suppress 
metal dissolution and hydrogen evolution during pickling. 

Aromatic amines and long-chain n-alkyl ammonium salts are the main constituents of most of such 
inhibitors. Aromatic aldehydes have also been found to inhibit corrosion of metals in HC1 media to some extent. 

The present paper deals with a comparative study of the effectiveness of cinnamaldehyde and citral as 
inhibitors with respect to " Rhodine ", a commercial pickling inhibitor used, in the Ceylon Steel Corporation. 
The experimental medium consisted of 18%, HC1 with varying inhibitor contents of 0.005%, ° ' O i % , 0.05%, 
0.1 % and 0.5%. For each of these inhibitor concentrations the corrosion currents were estimated by the extra­
polation of potentiostatic Tafel lines. Corrosion currents were also independently evaluated through the pol­
arization resistance measurements. The inhibitor efficiencies were compared to ascertain the effectiveness of 
inhibition of the inhibitors investigated. 

It was found that the inhibitor efficiency with Rhodine was 99.8 % while cinnamaldehyde and citral gave 
efficiencies of 97% and 79.2% respectively at 0.5% inhibitor concentration. Thus, cinnamaldehyde appears 
to be nearly as effective as the commercial inhibitor Rhodine in its efficiency. 
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CHROMATOGRAPHIC DETERMINATION OF ISOSTERIC HEATS OF ADSORPTION OF 

AROMATIC HYDROCARBONS ON SILICA GEL 

J. N. O. Fernando and Ananda Mallawatantri 
(Department of Chemistry, University of Colombo, Colombo 3) 

A gas chromatographic method has been used to obtain adsorption isotherms and isosteric heats of sub­
stituted benzenes on silica-gel. 

Samples were injected using a micro-syringe. Chromatographic data obtained was used to construct 
adsorption isotherms in the temperature range 250-320OC. The isotherms were found to be essentially linear 
(in accordance with Henry's law) for the full range of coverage studied. 

Isosteric heats detennined by applying Clausius-Clapeyron equation gave heats which are essentially 
independent of coverage. Values recorded for benzene, toluene, m-xylene and mesitylene were 52, 57,62 and 66 
y mol-1. This regular increase in heat can be attributed to the increasing number of methyl groups attached 
to the nucleus : their electron repelling nature causes an increase in the density of the pi-electron cloud of the 
aromatic hydrocarbon. It has been reported that these hydrocarbons form a pi-bond with the lone pairs on the 
hydroxyl groups on the surface of the silica-gel. The increasing heat can therefore be reasonably explained as 
being due to the increased strength of this pi-bond giving rise to an increasingly strong (though weak) rhemisorp-
tion bond. 

Similar studies on cyclohexane gave a heat of only 37 kj mol-1. Since similar pi-bond type interactions 
are not possible in this case, adsorption is possible only by physisorption. 
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