
A Simpli f ied For ward Osmosis  Process  To 
Reduce The Volume Of Produced Water  From 
Qatar i  Gas F ie lds

One of  the key chal lenges  fac ing the gas  industr y  in Qatar  i s  to  reduce produced/process  water  (PW ) 
volumes in jected in disposal  wel l s  by a  target  of  50% to ensure  long term reser voir  susta inabi l i t y. This 
presentat ion descr ibes  a  s impl i f ied For ward Osmosis  (FO) system design that  could meet  this  target . In 
contrast  with conventional  FO designs, this  des ign uses  readi l y  avai lable  seawater  or  thermal  br ine as  the 
draw solut ion and then, instead of  recover ing water  f rom draw solut ion, s imply discharges  the di luted 
draw solut ion to the Arabian Gulf.  This  e l iminates  ent ire ly  the expensive  and technical l y  chal lenging 
draw solut ion recover y  s tep. This  research addresses  the water  secur i t y  grand chal lenge ident i f ied by 
the Qatar  National  Research Strateg y (QNRS) and helps  to  foster  FO in Qatar. The project  i s  funded 
by NPRP grant  #  NPRP 6 ‐  868 ‐  1  ‐  163 from the Qatar  National  Research Fund (a  member of  Qatar 
Foundat ion) .  
 
Commercia l  f lat  sheet  FO membranes  (HTI, USA) and newly developed hol low fiber  FO membranes  (by 
Nanyang Technologica l  Univers i t y  in  S ingapore)  have been tested in var ious  bench-scale  exper iments . 
The resul ts  show that  FO can successful l y  t reat  the produced/process  water  f rom Qatar i  gas  f ie ld to 
achieve the target  volume reduct ion.  The average f lux, with pretreated feed, was  17 L/m2-h using a  draw 
solut ion of  1M NaCl and no s ignificant  foul ing was obser ved dur ing the 5 hours  exper iment. Organics 
passage from the feed to the draw solut ion was below detect ion l imit , which e l iminate  the potent ia l 
concern of  organics  leaching into the draw solut ion. 
 
Appropr iate  pretreatment of  the produced/processed water  i s  benefic ia l  to  minimize membrane foul ing. 
Results  showed a  f lux dec l ine of  approximately  10% over  5  hours  when the PW was processed without 
pretreatment. The foul ing has  been attr ibuted to the organics  present  in the PW. Different  pretreatment 
opt ions were evaluated to reduce membrane foul ing inc luding: i )  ceramic membrane f i l t rat ion; i i ) 
Powdered Activated Carbon (PAC); and i i i )  Osorb, (organica l l y-modified s i l ica , capable  of  absorbing oi l 
and other  contaminants  f rom water) . This  presentat ion wi l l  provide highl ights  of  the resul ts-to-date  and 
discuss  the technical  feas ibi l i t y  of  this  FO design.  Results  look promising and indicate  that  FO could be 
a  potent ia l l y  good technolog y to reduce produced/process  water  in jected in gas  f ie lds . 
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