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Discharge of Produced Water

ÅFor discharge of oil in the north sea the current 
OSPAR regulation allows 30 mg/l on average of 
dispersed oil over a thirty day period.

ÅThis level can be reached with the current 
technology with hydrocyclonesin the last step.

ÅThe level of 30 mg/l is however expected to be 
decreased in the future as more and more water 
is produced from the mature oil wells.



Re-injection of Produced water

ÅRe-injection of the produced water requires a 
more efficient cleaning of the water. It is 
essential to minimize the amount of particles 
and bacteria in the re-injection water.

ÅParticles can plug the well and lead to 
decreasing oil production.

ÅBacteria can increase the formation of H2S in 
the well.



Treatmentsystem 

ÅTypical setup for treatment of water for 
discharge or re-injection



SAGD operation
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http://www.oilsandswatch.org/album/osf-illustrations/projector.php?slide=8
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TypicalSAGD setup Liaoheoilfield, China



CoMem- cross flow membranes

Å CoMemconduit

Å CoMem

Feedstream

Concentrate

Clean
water

Cross-flow



SEM pictureof 2 layermembrane

Å SiC content: > 99%
Å Full chemical resistance: 0 

to 14 pH value
Å Highthermalrobustness
Å Maximum application 

ǘŜƳǇŜǊŀǘǳǊŜΥ млллɕ/ όƛƴ 
non-oxidizing atmosphere)

Å Porosity: > 45%
Å Highlyhydrophilic
Å Environmentalsafe



Picture of 2 layermembranes



Testingon Producedwater

6,5 m2 membrane, poresizeof 0,04 µm

Å After Hydro cyclones
Å Reductionof dispersedhydrocarbonswith at 

least95%, up to 99% with concentration
factor of 40.

Å Veryhighfluxes(LMH of 575 L/h/m2 at 1 bar.)
Å Total removalof suspendedsolids
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Testingon Producedwater
Å BeforeHydro cyclones
Å Reductionof dispersedhydrocarbonsfrom 

more than 70000 ppmto lessthan 10 ppm.
Å Veryhighfluxes(LMH of 1200 L/h/m2 at 1 

bar and 60 deg. C.)
Å Total removalof suspendedsolids

6,5 m2 membrane, poresizeof 0,04 µm

Qpermeate and LMH vs. Time



Testingon Producedwater

ÅField trials
Å 3 containerized units are 

currently being tested in the 
Canadian oil sands area.

Å Off-shore testing in the North 
Sea to commence Spring 2010

Å Testing in Africa expected to 
commence spring 2010

Å Testing in China for SAGD 
operation is currently ongoing



Testingon Producedwater

ÅField trials
Å Resultsshowedtotal removalof suspended

solids

Å Decreasein oil concentrationfrom 214,000 
mg/l downto lessthan 15 mg/l



Testingon Producedwater

ÅFullscaleunit 
Å Fullscaleunit Membraneunit with 24 membranescurrentlybeeing

installedin Canada for wastewater treatment at oil sands fascility

Å Expectedto comeonline summer 2009


