" . <
FOmD o (D6 ) popetian® 6 o€ )LD FIO P g e L1 v

CA

PVC

PVC CA




PVC
FA-406AB

w3 PR (M0 [ 5 LT 8 seme (55 ltings

-
P -

WA Gagal V) oobast [ Jlos (041 91 (85 91 9 gl

1- Sealing water
2- Water pinch technology
3- Case study

CA



Freslwrater

Fresloarater

l_' 1

Operation

COiperation J

| & Wastewater

pH

2 Feuse
Operation
i 3
- Operiaticun
- Operzation Eegeneration
| Rense

N

Operation
3

| & Wastewrater

4- Water Re-Use
5- Regeneration Reuse

PO 5 ol eas g luding

g Sy

s o=
*

4

WA g VY sslad pid Jls | 3l f (5 41



P QU B W

4

WA e\ oskeds [adus Sl [ 31 1 (55 431

Recyele

Freslvarater kL

Opereition

BOD COD

Fegeneration]

.| Dperation
v 2

o| Operation
B 3

» Wastewater

6- Regeneration Recycle
7- Process changes
8- Conductivity

pH



400

100

0

(LWP)

(WSL)
« (ppm} | ¢ ippm) © (ppmu)
300 300
/ ;."
|
/ol
/
400
,-"‘J water supply line
j.r" / pinch
' 100 100 Y
/ -
0
fl
2 T mikghry 3741 1 9 21m (kghrl 41 1 o 21 m (kg 41
(a) Limiting water profiles {h) Limiting conposiie curve {c} Maiching the water supply lines
defines the minimum water

flowrate

()

(CCC)

AR MR [ g Ol G eas (g3 ludings

.3 2l

* <

4

WA G/ VY sslafpd J | oyl ot (5 41



CCC LWP WSL

o § LR (o8 /... 5 LT 8 seme (55t

1

| WSL LWP ()
¢ C Rich SR o
Lout| Contaninant - Ri iout i,out
" Process Stream Ferit il
YWater - Usi eration i

-

WA e\ osledt [adis Jhs [yl 9l (G550 4 i =€
Conceniration (ppm)

L

v

\

Frezshwater siream

u
C =0 -
Leupply Am
Mass Load (kghr) itot

()



f. (te/ hr) = ot *OIN g3 1 a3
: AC; (ppm) slope
(X f"™)(te/hr)(Cic,1 ~ Cic)(ppm)
m; k (kg/hr) =— e
Amk ZZmi’k
k
o (te/ hry =2k (KITAND 03
Ck (ppm)

CCC

Input required data for
optimization

No

Y
Regeneration

Input regeneration
outlet concentration

calculate:

fi, mi, Sum mi, for each interval |

Rgeneration

identify fmin , Cpinch

isn't possible here.

fminregen,funregen,Cpinch,Cout,fregen

calculate:
calculate:

fregen.recycle

A

fmin ,
Cpinch,Cout

fminregen,funregen,
Cpinch,Cout,fregen

v
fmin, frecycle,
fregen

A MR [ g o) G s (o) ludings

wy b

:w*
}“4

4

WA o/ W) s slatf i Sl | ol g1 635 4



[ 5 @) Gae g5luding

e § DLk o daz

—
| >4

YA g ] VY olat]ai Jlo] 5 g1 (6551 4 yid

I:i fm Cout fm Cin fm Am j,tot
(te/hr) | (ppm) | (ppm) | (kg/hr)
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0 0 0
F1=20 1
50 1 20
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100 9 90
F3=40 15
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F3+f4=50 20
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