Membrane filtration
Kind of membrane process 4x&¥) clias £ il

1- Micro filtration 2- 0.008 um
2- Ultra filtration 0.008-0.2

3- Nano filtration 0.01-0.001

4- Reverse osmosis 0.001-0.002
5- Electrical dialysis

1- Cartridge
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Types of membranes materials 4% 3 sa g5

2- Plate and frame
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3- Spiral wound

4- Hollow fiber
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5- Tubular




Types of membrane Whised cuua 4u58Y) g1 65
a) Micro porous Symmetric
b) Non porous Symmetric
c) Asymmetric
d) Thin film Composite (TCF)
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Types of membrane construction: (a) microporous symmetric membrane,(b) nonporous
(dense) symmetric membrane, (c) asymmetric membrane, and (d) thin film composite (TFC),
sometimes identified as an asymmetric membrane
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100*(1—5)

SDI=

Where : ti=time spend for gathering first 500 ml of sample
tf= time spend for gathering final 500 ml of sample
T= Total spend testing time
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Figure 1: the Silt Density Index (SDI)
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Solution:
100*(1—%)

SDI=
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SDI= %ﬁm) =267<3 OK
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https://www.youtube.com/watch?v=N5aYQUu7J00

: UF s MF <¥laxiul

i @ld s RO (oSl i) Jlea (M olaall Jsan Ji 4 5) Als ja yiing Lagie S -1
R i PEN IR

UF Sles oS @llal 2y il o) sall 55 oSall 2153 MF &UF ¢ el SIS Jasing -2
oal ddde V) alatd 5 ) el lara ) 2 lsy

g L Sl (e L i Y A4Sy lanall (a9 )9 58l A1 G slead) DSy (K -3
Sl g all (e S8

NF &RO <¥lerdiu

0.001 (e el (o (Al 5 Alaall @8N A1 ) (e aiSay JL 10 A1 5 0o NF zliss (1
. Adilall by dbasSl) (e ddliaall 338 Sy 30 93 puenl) Sl oo A1) Y SIS g pm

Y5 A2l A gumall ol sl A1 31 (he 43 s 10 e SS) VRO zliss (2

Jid NFE Dlea 058 Cun dallaal) obially o) g )W) Alls (8 Lae (gl axdioy Llle (3
. RO Jlea

s Al ol EY A JA) slual) Jlaniadd Alla 8 Jay 1) JSi Yy Lasd

[
»

Retentate

NF RO
RW Low TDS
A >
High
TDS


https://www.youtube.com/watch?v=N5aYQUu7J00
https://www.youtube.com/watch?v=N5aYQUu7J00

<) b gl QA datlaal) oleal) aladliu)
S Lgan) (e Alnue Blilae 320 () 4S5 () g b gall 8 Asdlaal) oluall Jleativd s
I3 a1 L Zl el ol JUad) A1) 5 Cmy SUAS <l el 5 0000 3 sall 3 5
bl Jals O 8 5 e Jans (53

Shigal) AUAT dadlaall olsall Jlaricad Al (& Jaisa Jabadia (s Lad
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1 = CRT

T = Qg;;k&bdhjcﬁjyj‘ﬂ\M\

R =0.082 L. atm/K.mole < jall b

T = Temperature ( Kelvin)

C= molar concentration of solute (mole/L)
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Figure 1. (a) Osmosis, osmotic pressure, and (b)
RO [6].
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Na=0.02 , Mg =0.015, Ca=0.01, K=0.001, CL =0.025 , HCO3;=0.001 ,
NO; =0.002, SO, =0.012

Solution :

m = CRT

C=0.02+0.015+0.01+0.001+0.025+0.001+0.002+0.012= 0.075 mole
C=0.075*0.082*(25+273)=1.83 atm.
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R%="/=Px100
cf

R%=(1 — <£)*100
cf
Cf = Feed water concentration , g/m°

Cp = Penetrate water concentration , g/m®
Riog = -L0g (1-R) =Log (Cf/Cp)

Mass balance Equation
Qf =Qp + Qr
QfCf=QpCp+QrCr
Qr =Rejection water flow , m*/hr , m*sec
Cr =Rejection water concentration , g/m®
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¢(Qp) 12 m*/hour

Solution :
R=85% , Cf=12 g/m®, Qf =15 m%hr, Qp = 12 m*/hr, Cp = 2, Cr =?

R="/=P)x100
cf

85= %100 , Cp=1.8 g/m’

Qf =Qr+Qp

15= Qr +12 , Qr =3 m*/hour

Qf Cf=Qp Cp +Qr Cr

15*12 =12*1.8 + 3*Cr, Cr=52.8 g/m3



