
T H E C H A L L E N G E

As Egypt  inst ituted new environmental  regulat ions prohib it ing 

wastewater  d ischarge,  the Egypt ian Ethylene and Derivat ives Company 

(ETHYDCO),  the largest  polyethylene (PE)  product ion faci l i ty  in  Egypt,  

was determined to implement Zero L iquid  Discharge (ZLD).  The in it ia l  

design phase review est imated that  the f in ished p lant  would consume a 

staggering 2,600 cubic  meters per  hour (m 3/hr)  and needed to opt imize 

the water  consumption through conservat ion and recycl ing,  reducing i t  

by  near ly  70 percent   at  700 m 3/hr.  Thus,  to  maximize the l i fecycle of  

incoming water  from The River  Ni le and preserve freshwater  resources,  

ETHYDCO worked with  Engineering for  the Petroleum & Process 

Industr ies to  provide Egypt 's  f i rst  ZLD water  treatment faci l i ty  designed 

to recycle wastewater,  a l lowing i t  to  be cont inuously  used in  the 

product ion l ine.  The p lant ,  which was insta l led at  ETHYDCO’s s ite in  

Alexandria,  needed to ident i fy  a  rel iable f i l t rat ion system capable of  

successfu l ly  handl ing inconsistent  water  qual i ty  with  h igh TSS peaks in  

order  to  a l low the treated water  to  achieve ZLD.  The pretreatment is  

required before the ZLD as h igh eff ic iency reverse osmosis (HERO) 

systems cal l  for  h ighly  f i l tered water,  free of  sol ids and with  very  low 

turbid ity .

“I first conceptualized 
this plant in 2004 and 
worked with the Pall 
Water team to turn this 
concept into a process 
solution. ENPPI and 
ETHYDCO worked 
together to engage 
Aquatech, a 
Pennsylvania based 
company, to deliver the 
ZLD solution. The Pall 
Water team was 
incredibly accessible 
and professional during 
the production 
process. We are 
extremely pleased with 
the strength and 
reliability of the 
filtration system, which 
has helped us meet 
environmental 
regulations and gain 
global recognition." 

Hossam El-Fahmy

Engineer and General Manager for 

Utilities & Offsite

Providing Successful 
Pretreatment of 
Challenging Feed Water at 
Egypt's First ZLD Plant

T H E S O L U T I O N

Pal l  Water  was the pretreatment step to the ZLD system del ivered 

through its  Ar ia™ FLEX membrane f i l t rat ion system. The Pal l  system's 

abi l i ty  to  treat  the chal lenging feed water,  which is  a  composite mix 

of  treated eff luent  and water  from The River  Ni le,  was a  dr iving 

factor  in  i ts  select ion.  The qual ity  of  the feed water  var ies 

throughout the year  result ing in  seven d ifferent  cases for  the feed 

water  based on vary ing total  suspended sol ids (TSS) ,  feed turbid ity  

and other  feed water  character ist ics.  Pal l 's  abi l i ty  to  design the 

f i l t rat ion system with  specia l  controls  to  a l low operat ion at  d i fferent  

feed scenarios was a  d ifferent iator,  as Pal l  was able to  provide a  

complete,  smart  solut ion.  



T H E  R E S U LT

Fol lowing product ion,  Pal l 's  Ar ia  FLEX system 

treats a l l  of  the ETHYDCO faci l i ty 's  col lected 

wastewater,  pur i fy ing the water  to  a  h igh enough 

qual ity  a l lowing i t  to  be used again  in  the 

polyethylene product ion process.  Despite the 

inconsistent  water  chemistry  and diff icult ies 

associated with  the feed water,  the strength of  

Pal l 's  f ibers were capable of  running constant ly  at  

h igh recovery  levels  – ranging from 91-93 percent  

– at  100 percent  product ion.  Wel l -su ited for  the 

chal lenges of  the feed water,  the rel iabi l i ty  of  

Pal l ’s  membrane system has proven crucia l  for  

operat ing at  fu l l  capacity  despite sp ikes in  TSS,  

which at  t imes can reach 177 parts per  mi l l ion,  and 

vary ing feed condit ions.  

With Pal l 's  pretreatment system and the complete 

ZLD plant  operat ional ,  ETHYDCO was able to meet 

al l  of  the requisite norms of  ZLD establ ished by the 

Egypt ian government to  minimize water  

consumption and protect  the country 's  only  l i fe -

giving aquifer ,  The River  Ni le.  With the successfu l  

complet ion of  th is  project ,  ETHYDCO became the 

p ioneer in  ZLD and the model  for  a l l  industr ies in  

Egypt  and across other  Gulf  Cooperat ion Counci l  

countr ies.  I t  is  a lso the f i rst  ethylene p lant  g lobal ly  

to  achieve th is.  This  achievement has made 

ETHYDCO 100 percent  environmental ly  fr iendly  

with no l iquid waste released into the 

environment.  As a  result ,  ETHYDCO was a  recip ient  

of  the 2016 Global  Water  Awards.
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The Pall system is capable of running at full

capacity despite varying feed conditions to

provide successful pretreatment at Egypt's

first ZLD plant. Overall, the Aria FLEX

operation was able to meet the following

requirements:

• Successfully achieve ZLD and meet 

environmental discharge regulations

• Robust system capable of handling varying 

feed conditions

• Allows water to be recycled and reused in 

the polyethylene production process
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The Pal l  Ar ia  FLEX solut ion is  based on six  tra ins with  
a  total  f i l t rat ion area of  22,800 m 2.  Hydraul ica l ly ,  the 
system is  capable of  f low of  more than 1,500 m 3/hr,  
but  to  accommodate the var ious scenarios,  i t  is  
designed to operate between a  range of  900 -1,090 
cubic  meters per  hour (m 3/hr)  of  f i l tered water  to  
meet the ZLD plant 's  massive capacity .  
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