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Separation of Bitumen from Bituminous Sands. 
THE separation of the bitumen from the Alberta 

bituminous sands by washing with hot water has been 
under study by the Research Council of Alberta for 
a number of years. It has been found that generally 
good separation can be effected by first thoroughly 
mixing the bituminous sand with about one-fifth of 
it$ weight of a solution of commercial silicate of soda 
of 2 per cent or less concentration, heating the 
mixture to a temperature of about 85° C., and then 
introducing the bituminous sand thus treated into a 
body of hot water also at a temperature of about 
85° C. The bitumen collects on the surface of the 
water as a froth. Runs through our laboratory 
separation plant using recently mined bituminous 
sand of from 10 to 17 per cent bitumen content yield 
separated bitumen containing 5 per cent or less of 
mineral matter. However, in spite of careful control 
of ordinary factors, such as temperature, quantity and 
concentration of reagents, time of treatment, rate of 
feed, etc., it has not seemed possible to duplicate re
sults closely. Two batches from the same supply of 
bituminous sand might give separated bitumens con
taining 1 and 4 per cent of mineral matter, although 
care had been taken to separate them under similar 
conditions. 

Last summer we operated a 25-ton per day separa
tion plant at the bituminous sand deposits in Northern 
Alberta. Bituminous sand from some parts of the 
quarry acted very badly in the plant and gave poor 
results. When such material was being run, it was 
noted that the plant water became distinctly acid. 
Samples of bituminous sand were collected from vari
ous points in the quarry. These were stirred up in 
from two to three times their volume of water and 
the acidity of the water noted. The pH values varied 
from 2·5 to 6·4. 

At a location some fifty miles distant from our 
plant a private party was separating bituminous sand 
by hot water. The separation plant was very crude 
and no treating reagents at all were being used. Yet 
sepa,ration results were apparently good. Water in 
which bituminous sand from this location was stirred 
gave a pH value of 6·4. 

Supplies of sand from our quarry that had given 
varying degrees of trouble were brought to our 
laboratory at Edmonton. It has been found that if, 
in the preliminary treatment of the bituminous sand, 
alkali is added until the pH value of water in which a 
test sample of the batch has been stirred becomes 
6·4 or higher, the treated material then gives excellent 
separated bitumen on washing in hot water. A series 
of runs shows steady improvement in the cleanliness 
of the separated bitumen as the pH value of 6·4 is 
approached, but little change as this value is passed. 
Sodium hydroxide and silicate of soda, both singly and 
in combination, have been used so far. 

A preliminary washing of a refractory bituminous 
sand in cold water has the result of greatly diminish
ing the quantity of alkali which must be added to 
bring the pH value to 6·4. It also has the advantage 
of removing clay from the bituminous sand, if clay is 
present. Clay apparently has a bad effect on separa
tion, as well as causing trouble by fouling the plant 
water. 

The acidity in the bituminous sand is probably due 
largely to ferrous and ferric salts carried into the 
bituminous beds by ground water passing through 
the clayey overburden. Salt incrustations appeared 
on some parts of the face of our quarry. Analysis 
showed that this salt accumulation was a mixture of 
ferrous, ferric, aluminium, calcium, magnesium, and 
sodium sulphates. 

A careful study of the effect on separation of ad-
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justing the acidity of the bituminous sand in the pre
liminary treatment and of related factors is being 
made. The detailed results of the study will be 
published in due course. 

Research Council of Alberta, 
University of Alberta, 

Edmonton, Alberta, Canada, 
Jan. 6. 

K. A. CLARK. 

Nutritive Value of Benniseed. 

THE question of the nutritive value of benniseed 
(Sesamum indicum) was recently raised and analyses 
were carried out in this laboratory. This seed is 
grown along the Benne River and its tributaries by 
the various clans of the Munshi or Tiv people. A 
small amount of it is eaten and a little oil is extracted, 
but the bulk of the crop is exported, I gather, to 
Europe for the manufacture of ' salad oil ' and the 
very fine grade machine oil called ' Sesame '. What 
happens to the 'cake' I do not know. 

Analyses gave the following relevant percentages : 
Oil 52·6, protein 23-4, total ash 4·0, CaO 1·2, P 20 5 1·39, 
from seed grown in the Y andev Area of the Benne 
Province. The Government Analyst, Mr. A. Hobson, 
has confirmed the calcium oxide percentage, but his 
phosphoric anhydride figure is l · 13 per cent. 

All analyses of Nigerian soils so far carried out
not by this laboratory-show exceedingly poor figures 
for calcium and phosphorus, and so the percentages 
of these minerals in benniseed would be sufficiently 
astonishing on these grounds alone, but I can find 
no recorded analyses showing a higher calcium con
tent for any food: cheese is 0-9, for example, and only 
New Zealand spinach and the leaves of the sweet 
potato seem to approximate to this exceedingly high 
figure ; nor can I find any ash analysis of benniseed 
itself. 

As previous work has shown,1 the natives of 
Northern Nigeria suffer from gross deficiencies of cal
cium and protein in their dietary, and so the import
ance of benniseed cake is at once obvious. Indeed, 
measurements of the boys in the Dutch Reformed 
Church's Mission School at Mkar show clearly, within 
the limitations imposed by the numbers, that the 
benniseed-eating Munshi boy is shorter but heavier 
than the Hausa schoolboy. 

There might be an even more important general 
point. It has become the fashion to discount soil 
analyses in some nutritional quarters, and to use 
instead the analyses of the crops that grow on the 
particular soil. Benniseed grown in the arid north 
of Katsina Emirate and from French territory con
tains 1·18 per cent of calcium oxide, and, therefore, 
it would appear that this plant exercises a strong 
selective absorptive power for calcium. There is no 
reason to believe that other plants will not show the 
same capacity. It might prove of value to soils poor 
in calcium and phosphorus to plant benniseed to 
concentrate these minerals, and then to plough in the 
flowering plant, or the dried plant after the crop has 
been reaped. I have just been informed that the 
Munshi women burn the seed-bearing heads, after 
removing the seeds, and use the ash in their soups. 
This is a strong hint to analyse the leaves and the 
stem. 

Green manure is firmly established as a way to 
increase available nitrogen and to prepare humus in 
arid regions, and so it might be worth while to attempt 
concentrating minerals in deficient soils, such as 
Northern Nigeria, by the same method. Such work 
must have been attempted somewhere, but I am 
unable to find any reference to it in the limited 
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