uring oil and gas production, about
7-10 barrels of polluted water are
recovered for each barrel of oil pro-

(TOC/DOC) to levels suitable for
discharge or external reuse.

The Membrane Science, Engineer-
ing and Technology (MAST) Center
is developing novel membrane-based
technologies for treatment of produced
water. Direct-contact membrane distil-
lation (DCMD) is one of the most
promising strategies. Ina DCMD pro-
cess, the hot produced water supplies

Engineers at the Univ. of Arkansas treated
produced water with flat-sheet ECTFE mem-
branes provided by 3M, a MAST Center sponsor.
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DCMD had not been carried out under
such high temperature and pressure
conditions. In particular, hydrophobic
ADH-VKHHY DV-ZH00 DV KRUORZ ¢, EHY
PHPEUDQHYRT ISRO\WIUDAXRURHIKNOHQH
37) ( DQG SRONYEQ\ILGHQH AXRULGH
(PVDF) were highly effective at recov-
ering water and rejecting TDS. The
water recovered after membrane treat-
ment could be used directly as a boiler
feed to produce the steam needed for
injection into the oil shales. The results
obtained from this research are under
consideration for potential licensing.
In MAST studies at the Univ.
of Arkansas (UA), engineers used
ADN VKHHI HIK\OHQH FKORURIULAXRUR
ethylene (ECTFE) membranes to treat
produced water obtained from natural
gas extraction facilities in the Marcel-
lus and Fayetteville shale formations.
Before treatment, the produced water
contained 22,000-235,000 mg/L TDS.
Water recoveries up to 70% were
achieved during testing. And, in a con-
tinuous long-term trial, a brine sample
containing 134,000 mg/L TDS was
concentrated up to 50% using DCMD
for over 434 hr at a constant rate of
treated water production. These results
indicate that the commercial ECTFE

ox

in width, extend continuously through-
out the material, creating a network
through which water and solutes can
pass. Fhis-nanestructure-distinguishes
the TFCQI membrane material from
its less-structured commercial cownter-
parts. The membrane has pores compa-
rable in size to those of a commercial
QDQR¢,ODILRQ 1) PHPEUDQH EXID
salt rejection capability closer to that of
a reverse osmosis (RO) membrane.
When applied to aqueous indus-
trial streams, this novel TFC QI
membrane exhibits a unique abil-
ity to collect small organic solutes
from high-salinity, oily feedwater
and produce a lower-saline perme-
ate stream. A feed stream containing
15,000 mg/L TDS and 1,250 mg/L
DOC was treated with this mem-
brane; the retentate contained only
5,000 mg/L TDS and 210 mg/L DOC.
The treated stream was then fed to a
ELRORJLFD0 GHIUDGDILRQ XQLI IRV ¢,QDO
treatment. After biotreatment, a total
water recovery of 50% was achieved,
with a 67% reduction in TDS and a
95% reduction in DOC.
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