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Abstract—The increase in coal consumption and its limited 
resources is great challenge to efficiently handle it. The coal-oil 
slurries (COS) can be easily transported in pipe lines to use in 
combustion chamber, gasification or liquefaction. Vegetable oil have 
low viscosity hence high amount of solid particle can be loaded to the 
slurries.COS is a new kind of fuel suitable for numerous industrial 
applications. In this paper rheological properties of bituminous class 
F Assam coal slurry with vegetable oil has been investigated. The 
sieve test was performed on the sample to obtain 75µm particle size 
of coal. The whole rheology was performed over 75µm size varying 
the coal to solvent ratio as 20% and 30%.Further the rheological 
properties were tested by varying temperatures. It was concluded that 
coal oil slurry behaves as Newtonian fluid for the tested temperature 
range and 75µm particle size. It was also found that at high shear 
rates at 20% loading ratio viscosity decreases by 42%.When the 
temperature increases from 30°C to 40°C,this gives substantial 
reduction in the pumping power to pump the slurry. 
 
Keywords: Coal-oil slurry, rheology, particle size, temperature, 
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1. INTRODUCTION 

Before Designing the pumping system and piping system for 
power plants to be operated on coal. oil slurry, the variation of 
flow characteristic of COS is required. Fuel can be stored 
without danger andtransported in pipeline and incinerated like 
fuel inbenign manner. Coal organic solvents slurries may 
provide solution to dispose of some waste organic solvents 
generated by industries. Coal-water slurries have slightly 
lower combustion flame temperature leads to less emission but 
at the same also lower the combustion efficiency [1,6].Since 
1990, a new type of oil-based synthetic fuel composed of 
residual oil, finely pulverized coal and water has been 
demonstrated to be very promising as a future clean fuel [2]. 

Coal slurry fuel can be classified into CWS (coal-water 
slurry), COS (coal-oil slurry), COWS(coal-oil-water 
slurry),CMWS (coal methanol water slurry) and CMS (coal 
methanol slurry). In the above mentioned slurries liquid used 
to be mixed with coal will determine the type of coal slurry. 

Viscosity of coal-water slurry increases with solid loading 
ratio and stability of the suspension becomes poor if the 
viscosity is reduced[5]. so coal-oil slurry can be taken as 

substitute to this problem of coal loading ratio. The main 
advantage of COS is that it can be directly used in furnace 
which will lead to decrease in running cost of the plant as 
some equipment which are must for CWS will not be no 
longer required. The COS have larger no of varieties[4].The 
viscosity–temperature variation of a Chinese brown coal under 
high temperature and high pressure was concluded that the 
viscosity of the brown coal-oil slurry decreases and no peak of 
viscosity variation appears with increasing temperature[7,8]. 
In last three decades lot work has been carried out on CWS 
and COS to economically replace the oil fuels. But these 
alternatives have their own limitations such as of CWS lower 
combustion efficiency and COS having high viscosity [9].The 
properties of COS such as the particles size distribution of 
coal, solid loading , particle surface charges, pH etc. The 
amount of loading and size of the coal particles are perhaps 
the most crusial parameters to control since slurry mixing and 
size reduction are common operations. The main emphasis is 
given on particle size of coal and effect of temperature on 
COS at atm. pressure[3,5]. 

2. EXPERIMENTAL 

2.1 MATERIALS 

In proximate analysis Moisture(M), Ash(A), Volatile 
Matter(VM) are determined. Fixed carbon is obtained from 
given equation:- 

FC=100-[M+A+VM]%. 

Moisture is determined by drying 2gm of coal sample at 
105°C for 1 hour. Volatile matter is the weight loss obtained 
by heating sample at 950±5o C for 15 minutes in absence of 
air. Ash is residue obtained from coal at 9500c. Assam coal 
samples were collected from Workshop at Thapar University. 

Table 2.1 

Constituents(Air dried basis)  Assam Coal 
% M  ( M o i s t u r e ) 3 . 5

% A ( A s h ) 3 5 . 0 0

%VM(Volatile Matter) 2 1 . 5
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