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Types of Membrane
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Name of the membrane process in function of the particle size.
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Applications of Micro- and Ultrafiltration:
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Applications for R.O. and nanofiltration:
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Operating pressure ranges:
* R.O./NF: 80 - 600 psig
« MF/UF: 5-60 psig
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Pre-Treatment for membrane separation

« No microorganisms No oil Turbidity <1 NTU
 Particle size <25 micron  No oxidation agents
« prevents scale formation  pH = 4.5 prevents scale formation

Equipment for Pre-Treatment

« Screening of solids: prevent fouling of the membranes by fine
particle or biological growth, and damage to pump. (filtration-sand
filter or microfiltration)

« Cartridge filtration : filters used to remove 1 - 5 pm particles
(Microfiltration)

« Antiscalant : hardness removal by using Antiscalant or softening

« Biocidal Treatment: biocides such as chlorine to kill bacteria.
(Disinfection)

» De-chlorination: bisulfite dosing to remove the chlorine which can
oxidize membrane (De-chlorination or adsorption on activated
carbon) .

« Stabilization : adjustment of pH .

Equipment for post-Treatment

« Adding residual chlorine for water supply (Disinfection)

« Adding minimum concentration of Calcium, Magnesium and
Carbonate (Alkalify) By mixing with raw water or adding mar mar
powder



sl Al Jaa
Electrodialysis
Electrodialysis 3yl laall Jolal) ddee 3 gl Cami 36Y) o lia)) ey
ey 5l (Adladl) ASleall Uil 5 e aiays CALIONS Amsall g Ll g )i ED
(L sall) AuSlaall Gl 550 aiays @nions ddball clisg) g e
DIl Lgia S35 JSLARN e 5 (e saalill 3Lyl SLaal) Jalal jlay
GUagiuY) (P Sl Hael) @il ol dags (Brine water) cliSall ¢ Uad a 4y,8)
asmnall 2S5 paa s asnllSl lig € i A 258 Ally 15 lihasall (585
(Electric shock) 4l desally i sl el e
ey Lo cadail) 48U bl puanal) aladialy Sale dpsunll sl A 5 s 5ya
A5ty o s yiall Mo g a Sl GlisnyS g Baad (Al Skl e Jsaally
sl paliaiadl aadiisd) 35 Jaladll Sl i) ) (alaal) e Jsaal
DY) dics claladU ASE)y il saaxtie (531 Gl 35l gl

Cathode (+)

Cation-Transfer

Membrane
Demineralized
Product
Anion-Transfer
Membrane
Concentrate
Cation-Transfer
Membrane

Anode (+)




C-stream D-stream

(Concentrate) T (Product)

ey "Dl

2 + - - ¥2 O, + 2e-
Na+
2e
—> 2e-
] Cl-

P Hz v Oy >

[¢b) 2 H+ =
e 2 OH-

S o
= /‘ )
E SO.~
(&) SO.* +

N—
2 Na+
2 Na+
Cl-
Na+
4
E-stream E-stream

C-stream Feed D-stream Feed

OLlall s ) ALl olaall 3y Ao 1y (B (S il Cililend Apulud) 5 S4l)
il sl sle oK) dinllas 5 e ele ) SlD day 4885 2 A s Ll Sl sy

elal Jlay daiayy . danca (s GUlAD 8 Al el e iy s galad) judl)
b Leand g iyl Y elall lay dasaty sy g2l S ) mpdas ohad) el
il aliy) A8l <l ddanll ilase & d6gylal) 038 i LAl culial

ol Jilsad) gLl Aayn of Abpee e alaie) tdalmall ddatie el pdll
by aille Aapn cumidl Bl e ol il J3 LS Lge adlsl) Ll ge 1ayha
L,,J;\a\_bd\ djaﬂsuas;.u.iauub@bmu‘)c &JLHMBMM\DQA‘)AB&JH\Q&
p2h a2y . cayill dallin LSy el s pangs 30)b ol o 488K 20y ol Ay
Sl Ay 8lal) <l Al illasa & 44yl

saliiaV L il saaaial) uail syeal asi o Sl daatia Jalall dsada judl)
Bha e Sl addey . A il 8 cEsall JY) ) (e saelaiall 5391 5)ha (g
Gy S i) la Jlly ¢ G i) 8 el ele e 8 V) CSa 85,8
dage Jie U 3l 35301 038 dage praaly oY) dall e Aadlall 5,800 (EKS
ey J¥I Al & il sy



hidal) a8l Ao ey

5 (JiL) Joadll jsha 8 solute Jaiall JUn) Led (gyan dilee a2 Absorption pabaicy)
OSay Alall o34 3 .solvent molecules adaall ciligially Jul€Il Jaial) Lalay ¢ o(abiall ¢ 5Ll
e Jile S e s of el

O Abaldl) dshidl e Jatall and diasy S das dibine dlee > ¢+ Adsorption )yieY!
-Gkl

2 1883 ale die cilay a8 Gagaa 5K dygaal) gl il Sl o 35N 5,S6 Cud
Orat) oyl olae dadlyy axds ANY (graall andll Ciladipe aladind (ga Cua 3501 aamall LY
b allal) eladl e g s auds U3y sl gl b dadnall (yp S aadiy L (olsall A2l Galid
celuall pall sbag dpmpdall olially i) slie dallaay jusd Glilec

oLl Aoy A0 bl e alaieY) hadid) ¢snSIL Lalall 53eaY) et DA g5
Jae Agllad sal3l 4l V) cdoge ulae oa A5l el o) . Gulall 538 candll Aigla 4SLans cdat Liall
Sliialge 381 (e 2 Y s Glaed) DA Alal) Lalbaslly Lkl dleal) s e 2 Y 33eaY)
LY Ga Aaleall Jag 5 ) A8la) ¢ V) Jslaas Siaally Sl

ilgdly L (e Aglasll Slsall Sfyie) e Tas 3508 5508 3 sale (ol das 3y hie dueluag
Gllee 8 Balall s3] 8)Saall Cilelaain) Cipa adg Alish 0558 Slial 3ol Taliiall () 5)SH aaati
J 2000 aladl ) olaal) 45 & Laliiall 5 5ySU alasiiaad aa iy« Sl Jallas 4585 dglee g olaal) i
gl & Jalinall (ys)SU i s Adal) (ol S s laal) 4800 ¢ Ladill () peaal) dediind Laxie Dl
Gladiyal GSay Ca Aslall olpall (e A8LasSl) QLS ally jualinll (e daculy S35 40)) 4 sl
bl o SlsLall (e S AL ()5S



Jljaand ALE Gl ja

(Al i jaal) alld pu

Bl ¢ gl alesal) il



