
Oil from coal, 
using water 
Experiments in a CStRO 
laboratory have shown 
promise in making oi l from 
coal using that universa l 
solvent, water. 

A scient ist at the D ivision of 

Applied Organic Chemistry 
has found that water can be 
used to turn more than half of 
a Victorian brown coal sample 
into synthetic crude oil 
(syncrudc) and gas. Even 
higher yields can be achieved 
if the water is made alkaline 
with sodium hydroxide. 

The trick Dr John Kershaw 

used was to prcssu re-cook the 
ground-up coal with water 
under such .:xtremc conditions 
that the water behaved as a 
·supercriticar nuid. In this 
state , a t about Jso•c and 22 
MPa. the water greatly 
enhances the vola tility of 

hydrocarbons in the coa l. 
Water reaches its ·erit ical 

point' at374°C, and above this 
temperature water vapour 
cannot be liquified , no maller 
what the pressure. lt exists as 
a supercri tical nuid, a cross 
between a liquid and a vapour . 

If we were to watch a sea led 
container of water during 
he<t ting , the meniscus between 
the liquid and vapour phases 
would disappear when the 
critica l temperature w~s 
reached . (The pressure wou Id 
register 218 atmospheres. or 
22 MPa , at this tempera ture. ) 

Dr Kershaw points to the 
special <Htractivns of using 
supcrcritical water to produce 

licJuid fuel. Apart from the low 
cost or the solvent, we don' t 
have to pre-dry the coa l. wh ich 
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is a significant factor when we 
consider the high water 
content of Victorian brown 
coal (50-70%). 

Furthermore, extraction of 
the product is easy. After an 
hour's processing. the reactor 
is cooled <Jnd depressurised 
and most or the wanted 
liquids, being insoluble in 
water. simply precipita te out. 

For these reasons, Dr 
Kershaw believes the method 
may well be more economical 
than alternative techniques. In 
panicu l<tr, it appears to 
compare favourably with the 
approach of solvent-refining 
coal, which is presently being 
tried out in a pi lot plant a t 
Morwell by a Japanese 
company. 

The Ynllourn open-cut brown-coni mine. 

The Morwell process 
subjects brown coa l to high 
pressure in the presence of 
solvent and hydrogen. 1t calls 
for plentiful hydroge n and dry 
coal. The mineral matter has 
to be separated out in a 
subsequent stage. 

Using supercritical water as 
solvent avoids these 
drawbacks; and yields of 
23-44% syncrude (expressed 
as ;l percentage of the dry 
starting material) lwvc been 
achieved. Some 10% or more 
of coal is lost as gas. principally 
carbon dioxide, but the 
residue is a dry solid char that 
can be burnt for its energy. 

At lca$t one-third of the 
liquid product is c lassed as oil, 
with the remainder shared 
between heavier fractions 
known as asphaltcnc and 

prc-asphaltenc. 

The ratio of hydrogen to 
carbon in the products is 
uniformly high. an anractive 
feature for refineries. 
However, because of the high 
oxygen con ten t of brown coa l, 
the product has a higher 
oxygen content than that in 
usua l feedstocks, and this is a 

le~ favourable aspect. 
Of course , the process has 

already removed a grea t deal 
of oxygen in the evolved 
carbon dioxide, and also some 
as water. The remaining 
oxygen can he taken out at a 

later stage by reaction with 
hydrogen to form water. (In 
fact. the Morwell operation 
removes considerably more of 
the oxygen this way. at 
considerable cost of 
hydrogen.) 

When Dr Kcrshaw repeated 
his experimen ts wi th black 
coals. the same high yields 
cou ld not be duplicated . 

Nevertheless. for Victorian 
brown coal- an abundant 

l' rcssurc-cooking Victorian brown coal mny be un attrucl ivc way 
of deri ving liquid fuels from coal. 
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resource - Dr Kershaw 
believes that pressure-cooking 

it fresh and wet stra ight from 
the mine may prove an 
economica l way of deriving 
liquid fuels . 
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Well known to biologists is the 
eo-evolution of flowering 
plants and insects. The two 
groups of organisms 
developed during rough ly the 
same period of geologic? I time 
and together successfully 
spread over most of the 
planet's land surface. 

During millions of years 
they have established a sort of 
partnership, coming to depend 
on each other. Most obviously. 
insects use plants for food and 
sh.:lter, and many plants rely 
on insects for pollination. 

A I so. insects living on a 
plant may act to protect it from 
larger herbivores, such as 
mammals. Commonest in this 
protective role arc ants. 


