EffluentManagement

0il on the water

Melanie Brown looks at a new technique from the US for treating oily waste walers

irtually all oil or gas extraction has waler as a
by-product. |1 s separated from the o or gas at
lhe surface, but remains contaminated with
small quantities of free and dissolved oils and
heavy metals.

The quantity of water produced tends to increase with
the age af the well. In the US, eight times more water is
produced than oil. Strict consent limits for eg-produced
waler discharges mean that further treatment is often
necessary prior 10 disposal,

Membrane gualities
Esmil & intraducing an innovative wlafiltration (UF)
membrane for the treatment of oily wastewaters mio the
Ui, The membrane, which was devaloped recently by US
firm Osmonics, is made from a chemically-modified
polyacrylonitile (PAMY polymer and is mose aleophoin
{han ary other available memlrane material, making it
resistant to free-oil fouling. The meambrane has asymmetric
pores and is extremely Fdrophilic, which allows water to
permeats readily while cil is repelled. Ol rolls off the
membrane surface and is collected and reclaimed,
Cemonics has developed the membrana for use ina
spiral-wound element, which has a much higher packing
density than ather membraneg filtration devices, The
company has conducted a series of pilol schames treating
pilfield-produced waters in the Bakersficld area, near Los
Anpeles, using & perooess combining UF with nanofiliratien
and reverse osmgsis. The UF membrane typically veduced
il concentrations in the feed from 10-50ppm to = 1ppm.

European applications

The PAN UF membrane has been selected as best available
technalogy for treating wastewster al a new gas condensate
developrment in reland, which is expected to begin
oparation later this year. Esmil has designed and engineaned
the site's wastewaler freatment system and will build and
commission the plant once operalions COMMEence.

The plant will treat all prodicced and surface run-off
waters, removing free and dissolved oils, frace ogamcs and
heavy metals fsee tabiel. The treatment process has been
designed 10 handle varying flow rates and large flucluations
in pollutant concentrations

Results below detection limits
Produced and surface run-off water will be treated
separately. Gross separation of water and oil arriving fram a

network of remaote sub- Treatment epecification (mgh)

S840 Bas wolls will be ﬂnmnﬁnm Feed
achieved using Suspencied solids 100
conventional guipment, Qils, Tats and grease 15
such as conugated plate  prerey g 1
saparation, hydrocy- Lead 05
clones, air flotation or PAH 1
sand filtration. iron 185
Ressdual free and Sulphate 4003
emulsified cil and Chromium 05
suspended solids will bea ine a5

separated from the water

using a PAN UF membrane, which will reduce oil concen-
tration to less than O 3mg/itre and suspended solids 1o
below detecton mits

Heawy metals, divalent ions and crganic compounds will
be removed by nanofiitration. &s the membrang provides no
resistance to menovalent ions such as chioride, it 15 able to
treal wery saline waters, which could not be tackled
eoonomically Dy reverse oemasis.

Finally, the water will be polished by passing it through
an activated carbon bed, followed by a highly specific ion
exchange fesin, which will remove trace organics and heavy
metals from the ranofillration permeate. The surface water,
which is much less contaminated, will be treated with
conventional separators and UF alone,

Rejected fluids will be recycled 10 1he front-end of the
process and concentrated ol will be reclaimed onsite.
Sludges and agueous waste will be combined, precipilated,
flocculated and filiered o produce a dry lime cake for
langliill disposal and a filtrate thal can be recycled through
the process. Separated matenal, backwash and cleaning
waters will be returned for reatment. Treated water will be
discharged to sea, Concentrations of ail, suspended solids
and mercury should be reduced to undetectable levels.

A world-first application
Stefan Massingham, sales and marketing manages at Esmil,
blieves that this is the first full-scale application af
memiaranes and ion exchange resing & treat produced water
from cil and gas extraction. The technology is most applicable
to the onshare production of gas condensate and smaller,
prshore Qil-producing sites - the membranes would not be
practical for large-scale, offshore gil production platforms. @
urther information:
smil www.esmil.co.uk

Dsmonics www.0smonics.com
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