
J OUIZNAL OF CHROMATOGRAPHY 

Notes 

CHROM. 5502 

The characterization of bitumens using pyrolysis gas chromatography 

Bitumens are complex mistures of high molecular weight compounds, often 
several thousands in number, of which only a few have been isolated and identified. 

Conventional methods of analysis e.g. straight chromatography and IR esami- 
nation do not always successfully characterise different samples because of the very 
small differences in composition and the extreme difficulty of coping with the separa- 
tion of such comples mistures1y2. 

Such differences as there are between one bitumen and another would seem to be 
in the proportions of the same, or very similar, compounds, rather than in the existence 
of different, characteristic, and easily identifiable components. 

This difficulty has been partially overcome by the “Outlin.e/Unit Area” chro- 
matographic method of POSON AND ELLIS 3, but the method is tedious and time- 
consuming. 

Pyrolysis gas chromatography has proved successful with other complex 
materials and it was decided to try to apply this method to bitumens. 

Two samples of Gilsonite, labelled S and BV, and five samples of Mexphalte, 
labelled as indicated in Tables I, II and III, were examined. 

Saturated solutions of the bitumens in carbon tetrachloride were applied to the 
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wire of a Phillips Curie Point Pyrolyzer, the escess solvent beine; removed by lx!atinC: 
the wire in an oven at x.60° for I: 11. 

The volatile pyrolysis products were then analysed by means of a Pye Series 
104 dual column instrument using a IO o/o Apiezon on Chromosorb I? column. Carbo- 
wax and Silicone Gum Rubber columns were also tried, but gave inferior results. 

The pyrolysis time found most suitable was 5 set at temperatures of GIO, ‘770 

and gSo”. 
The instrument conditions were as follows : column temperature 53 O ; detector, 

F.I.D. (H, and air), temperature 05”; carrier gas, nitrogen (40 ml/min). 
Pour runs were made for each bitumen and the average area for corresponding 

I)eaks calculated. In the case of the Gilsonites the recorder trace showed characteristic 
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differences, but with the Mexphaltes no obvious differences were noticeable in most 
cases and the relative areas of various peaks were therefore taken. 

. In order to test whether these relative areas differed significantly from bitumen 
to bitumen the t-test was applied to the differences of the means, a computer being 
used to speed up the necessary arithmetic”~fi. The results are shown in Tables I, II and 

and III. 

Discacssz’on 
Inspection of Tables I and III shows that by comparing the relative areas of 

peaks I, 3 and 6 at 610°, and peak 6 at gSo” it is possible to distinguish between the 
five Mexphaltes to a gg YO confidence limit. Peak I (at 610”) distinguishes: R75/30 
and Igo/zIo; 400/500 and Igo/2Io. Peak 3 (at 610”) distinguishes: Igo/zxo and 
RS5/25. Peak 6 (at 610”) distinguishes: R75/30 and IO/ZO; R75/30 and. RS5/25; 10/20 

and 400/500; 10/20 and Igo/2Io; 10/20 and RS5/25; 400/500 and RS5/25. Peak 6 
(at 980”) distinguishes: R75/30 and 400/500. 

It would thus appear that it is not necessary to carry out pyrolysis at 770°, 
although this could be used to confirm the other results. It should also be noted that the 
pyrolysis runs for each sample and for each temperature were made over a period 
of several weeks, thus testing the reproducibility of the method over a fairly long 
period of time. 

conczusioaas 
The method has proved its usefulness for the characterization of closely related 

bitumens. It is not, however, straightforward. The differences in the recorder traces are 
slight and without the use of a computer the task of comparing the means would 
be almost impossible. 

The authors wish to thank Messrs. Bostick Ltd., of Leicester, for the gift of the 
samples of bitumen and Mr. G. A. LEECH for his help in writing the computer pro- 
gramxne. 

The Dejhnrtmeaat of Chemistry, 

LouglzE7oroaglz University of Teclz~aoZogy, 
Louglzbovo~tgh, Leicestershire (Great Britni~z) 

D. \V. POXON 

R. G. WRIGHT 

I G. IiIRK-ORW%R, ~~~?cyc~o@zedin ojChe~~k~l! :hhrlo~o~y, 2nd Ed., ICj66,VOl. IO, pp. 527-533,Xld 

Vol. 2, p. 759. 

Rcsearcl~, Oliver atlcl Boycl, Eclillburgh. 

Received May 27th, 1971 


