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History of water treatment
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History of water treatment
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Why do we need to treat water?
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(Coagulation & Flocculation)
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(Filtration) < 3 .5
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Filtration Mechanism
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Particle Filtration
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Particle Filtration
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Particle Filtration
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Particle Filtration

Zeolite

Carbon
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Particle Filtration
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Particle Filtration
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Particle Filtration
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Membrane Filtration
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Membrane Filtration
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Membrane Filtration
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Membrane Filtration

™

PP Spun Cartridge

Poly Propylene Yarn Cartridge Polyester Pleated Cartridge

Microfilter Cartridges S, 1, 0.1 micron
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Membrane Filtration
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Membrane Filtration
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Membrane Filtration
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Membrane Filtration

Ultrafilter Membrane
0.01 micron

Ultrafilter Cartridges
0.02 micron
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Membrane Filtration

(Ultrafilter) (3¥imal) Aldal) i jall 5ol8S ol

Differential pressure at
nominal flow rate: 2 bar
( 29psi).

Service life: 3 -6 months
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Membrane Filtration
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Membrane Filtration
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Membrane Filtration
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Membrane Filtration

RO-Filter 0.0001 micron
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Membrane Filtration

|
Distillation
20,000
Sea Water RO
Membranes
8,000 50,000
Brackish Water RO Membranes
50 12,000
Low Energy BW RO Membranes
50 2,000
Reverse Osmosis
50 50,000
Electrodialysis
300 10,000
lon Exchange
600
10 Raw Water Salt Concentration (mg/l) 100,000
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Membrane Filtration

Sl ualiil] o sge

Cma slaall ciliy a JUSS) dles 4 (Osmosis) 4 sen) o) pualiill
R (AIA ALl 7Y (e padaial) 3S il culd) dgdad) slial) ddlaie
7Y (e A pall 8 ) cild) Aadlal) olal) Alkala ) 38U Chiad sl
COY) 010 ey sl g Ao 0l daag s (41 Alal)

Osmosis
k Concentrated
q; oooooooo
Water Csmaotic :-’ Reverse
(solvent ) pressure " ‘. i
0s5maosis
- I EEEEEEE
B
L -
e O Seaw
Semipermeable T |
memb: bo
w0,
! El’ 0
" e
v -,

41 Environmental Engineering, 2023 - 2024

(Oilaiall NS B 400

Aol diad (R.O) (—usal) paalil) L
b g8 Ll Waaie g ¢ audall (gjjw&'\w$
slaall dilata (e lal) JUELH o Jaad dadla
Saa g Amdal) sloall Adhia ) Aadlall

slal) 8 CMY\

Dr. Amer M. Assabri, assabriamer2017@gmail.com



‘:":‘1 :t'l S‘ E” bﬂ‘

Membrane Filtration
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Membrane Filtration
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Membrane Filtration
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Activated Carbon Filters

46 Environmental Engineering, 2023 - 2024 Dr. Amer M. Assabri, assabriamer2017@gmail.com



(Ion Exchange) ¥ Jaill 7

Qo) JALS ADA oty e Je S Adly A o) JALal iy a5 (Sa
Hﬁst\L@msduémsJS&Aéudj&éﬁ
<l g £ 5= G ga&\i\ SN auddl (iSay g ALY 13g LAY
;M UJ\ ddl.)ﬁ\ (_“,é :\SJL&AM

:(Cation Exchange) (=55l Jaall 3>

Jia (ilall Jgdaall 8 uild ia ga (gl Jiny Ladde diaay
Aslal) Balall A 4 90 53 e (Ca, Mg, Fe, Mn, Na)

:(Anion Exchange) (s Jakall >
F, ) J=ie (Alall J sdaall B caild Galbs ¢y g9l S Ladie duaa,
Aaball 3alal) A Adlu 343 2a (CI, SO3, NO3

47 Environmental Engineering, 2023 - 2024 Dr. Amer M. Assabri, assabriamer2017@gmail.com



(Ion Exchange) ¥ Jaill 7

rAd oY) caldl g1 680 >

Cabra e ddadidia Aol B ja 8 il sdmnda Ay gl AL (1
Agial) ) g (Zeolite) < 3 31
o) pel g Aakl pa 430 5 58 ld sdieUibal Ay gl wala (2
o 355 Sl S g b el g e
AT Al o a3 guaal) ClSaliia g o g gald) Ly 1S (e A g8l
oliall 3 s Al N
1Ay gdae doelih ) Ayigy) cNAL s o
23 (Resins) <l )l e
A5 W i) il pand gy (8 Bl
(SDVB) (i Jai8 AU ¢y

48 Environmental Engineering, 2023 - 2024 Dr. Amer M. Assabri, assabriamer2017@gmail.com




49

(Ion Exchange) ¥ Jaill 7

shall B s Jalll iy 3

Gl aladiady o) Jall) dalai) (e Jagdad auiat
O A siia Ao ganal (A oW Jalall Ciladil jg (A sanlsd) Jalaly

Environmental Engineering, 2023 - 2024

1 Jia olsall dallaae CilByda

slal) jue 4d)3) -
<ol ity ad) )

a il A )
Lol Al -
iy jul) A1)
G A -

Dr. Amer M. Assabri, assabriamer2017@gmail.com



(Ion Exchange) ¥ Jaill 7
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