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 his invention relates to   
 a new design of an   
 analytical centrifuge 
for use in produced crude oil 
testing for solids/water content, 
food oil process analyses, or 
any high viscosity oil/ 
water/solids evaluation. It 
combines centrifugal force with 
microwave irradiation to 
rapidly break emulsions and 
dispersions containing viscous 
oil, water and solids. Conven-
tional techniques for this 
analysis uses expensive and 
time consuming heated 
centrifuges or the dilution of 
heavy oil samples with lighter 
solvents to obtain faster results. 
This device would reduce the 
analysis time for heavy oil 
samples by a factor of three and 
significantly lower equipment 
costs. It would also preclude 
the use of light solvents thus 
reducing cost, explosion 
hazard, and waste volume and 
type during routine oil analy-
ses.

Requirements are set to ensure 
that the amount of water and 
solids that accompany 
produced crude oil sent to the 
refinery are less than 1%. This 
limits pipeline corrosion and 
enhances crude oil processing 
at the refinery. Testing of 
produced oil at the well head or 
platform is thus done routinely. 
Currently, only the SETA Oil 
Test Centrifuge meets ASTM 
and API requirements. How-
ever it is expensive to buy and 
analysis time is protracted due 
to the time to thermally heat the 
sample. Both the cost and time 
required per analysis limit the 
employment of this device such 

that work around methods, i.e. 
diluting the heavy oil with 
lighter solvents, are routinely 
used in the field. Dilution adds 
cost, reduces safety, and 
complicates the analysis, while 
producing a larger waste 
volume.

A lower cost alternative to the 
SETA centrifuge is envisioned 
by combining conventional 
microwave oven technology 
with a standard laboratory 
centrifuge. Rapid localized 
heating of the water in oil 
emulsion/dispersion would 
provide efficient separation of 
oil/water/ solids to occur 
rapidly, under controlled 
conditions, without the addition 
of solvents. The microwave 
chamber would contain the 
centrifuge rotor and samples 
only, and the drive motor would 
be external to the radiation. 
Microprocessor-based controls 
would ensure precision and 
accuracy in results, and safe 
operation of both the micro-
wave and the centrifuge.

Analysis results would be 
straightforward and read 
directly off the sample centri-
fuge tubes, as designed for the 
method. The time required per 
analysis would be a factor of 
three shorter than using the 
SETA centrifuge and equip-
ment cost is predicted to be 
much less. No solvent addition 
would be needed to speed the 
analysis time, thus reducing the 
safety hazard as well.

Oil production in heavy oil 
fields is directly tied to the 
price per barrel of crude oil. As 
the value increases, the 

economics of operating 
marginal wells improves. High 
viscosity produced oil often 
contains significant amounts of 
water and solids, from pumping 
it to the surface. The demand 
for inexpensive and convenient 
analytical equipment to support 
the analysis of this produced oil 
segment is growing with 
increasing crude oil prices.  

Analyses in support of edible 
oil processing, liquid catalyst 
development, recovery, and use 
in crude oil refining, and 
various polymer processes are 
also good candidates for this 
improved tool.
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