
Improving 
the flow 
of oil 

YOU may have noticed that oil seems 
thinner on very hot days and is harder to 
pour in cold weather. 

The flow problem at low temperatures is 
due partly to an increase in the viscosity of 
the oil as the temperature falls . But it may 
well be that the main reason is the presence 
of wax in the oil. At low temperatures. the 
wax tends to precipitate. partly solid ifying the 
oil into a gel. 

The problem is of particular concern in 
Australia because of the high wax content of 
our local crude oil and its distillates, diesel oil 
in particular. 

The waxy nature of Australian diesel fuel is 
a headach e for farmers . Many have 
complained that the ir tractors don't operate 
well on cold days. Wax in the fuel clogs up 
the engine , and some even finds its way into 
the crankcase. 

One way of overcoming the problem is to 
add what is known as a " flow improver" - a 
polymer additive that can be added to the oil 
to impr ove its flow properties. 

'The waxy nature of Australian 
diesel fuel is a headache for 
farmers. Wax in the fuel clogs 
up their tractor engines on cold 
days.' 

A number of these " f low improvers" have 
been developed and are on the market. but 
none appear to be effective enough to suit 
Australian conditions. according to Monash 
chemical engineer, Dr Alan Holder. who is 
work ing on the problem with research assis­
tant RU8$sll Mills . 

Holder and Mills are carrying out fun ­
damental research on the properties of "flow 
improvers" . 

They have synthesised and tested a 
number of polymer additives. Two of these 
additives appear to be more effective than 
the commercial products they have been able 
to obtain. 

Holder says the " f low improvers" 
synthesised at Monash work by altering the 
crystal structure of the wax as it comes out of 
solution. 

"Wax normally comes out of solution as 
long. large. thin plates, somewhat like a sheet 
of paper." he says. "They 'intergrow' to form 
a gel which stops the oil from flowing. 

" Only a small quantity of wax is needed to 
change the oil from a flu id to a sort of plastic 
solid which isn't easy to pump. 

" If the 'flow improver' is added to the oil 
before the wax starts to come out of solution, 
it alters the crystal structure of the wax. 

"Massive crystals form instead of th in 
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(Above) research as sis tant Russe ll Mill s tests 
the behaviour of a "flow improver" under 
di fferent temperature condition s in a speciall y 
co ns truc ted cooling cham ber. (Right) Dr Alan 
Holder (s tanding) and Milt s eoiust the fto w rete 
of chemicals fed into a reector vessel. 
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plates. As a result the oil stays flu id down to 
much lower temperatures. " 

Holder and Mills have analysed the 
molecular structure of the " flow improvers" 
they have synthesised, and are attempting to 
ident ify the active component in each. Assis­
tance with this part of the project has been 
prov ided by Associate Professor Ian Rae. of 
the Monash chemistry department. 

An add itive . however, may perform satis ­
factorily in the laboratory. But there is no 
guarantee that it will perform as well in the 
field . 

The standard tests used at present - the 
"cloud point" test (the temperature at which 
oil becomes cloudy because of the onset of 

'Only a small quantity of wax is 
needed to change the oil from a 
fluid to a plastic solid which isn't 
easy to pour.' 

wax precipitation) and the " pour po int" test 
(the temperature at wh ich suff icient wax 
precipitates to cause a problem) - are 
inadequate. Holder says. 

Crucial to the actual performance of the 
additive. he says. is the cooling rate . 
Somewhat different wax crystals are 
produced if the oil cools very slowly than if it 
cools quickly. 

To test the behaviour of an additive under 
different temperature conditions. Holder and 
M ills have built a "walk-in" cooling chamber. 
The chamber enables them to vary cooling 
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rates over a temperature range of minus 20 
degrees Centigrade to plus 35 degrees 
Centigrade . They can also introduce 
temperature cycles to simulate more realistic 
conditions tha n present tests permit. 

" As far as I'm aware there is no other 
equipment like this available in Australia:' 
Holder says. 

The Monash researchers are confident 
that. as well as producing better additives. 
with further research they will be able to clas ­
sify them accord ing to their performance un­
der different conditions - a more realistic 
situation than exists today. 

The research has been funded to the 
extent of $70.000 by NERD DC grants. 
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