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2. Waste Water Minimization

>-1. &8

 Re — use

« Regeneration Re—use
— Chemical Oxidation
— Filteration

— Carbon absorption

— Steam Stripping

« Regeneration recycling
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e Regeneration recycling
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P Re-use : Waste water load QESE 20| (HES 29H0|C}.

P Regeneration re—use : Waste water load It S0 EC}.

> Regeneration recycling
Waste water load J} Regeneration re—use 2Lt =0 =L4.
Regeneration H|&0| 20| = 2tLC}.

SIMol QIE2E MM (e.g. byproducts of corrosion )

% regeneration takes up part of the effluent load



e 3J}XAl Waste water Minimization 2
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1) Single contaminants 2 &<

Waste water 2| = A3

2) Multiple contaminants 2 &<

Waste water 2| = A3
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e Limiting Water Profile
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o« Water A2 2| Limiting Composite Curve
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Limiting Water Profile Limiting Composite curve



3. Water Re — use
3—1. Water System Design for Single contaminants
g8F & 1: maxing driving forces
= Limiting composite curve 2t Water Supply line & =& XIE
Ol23dlH =% driving force € ZIf3tol= 2 AH Y O|C}.
g2 & 2! minimum number of water sources

= Bypassing 2 Mixing 2 O0|E0otH =22 flow rateE ot
Olsst &H Y O|Ct.



Table 1 Wastewater System 2| 0l 1.

Process Mass load of Cin Cout Water
number Contaminant (ppm) (ppm) Flowrate
(ka/h) (te/h)

2 0 100 20

5 50 100 100

30 50 800 40

4 400 800 10
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Water re—use &4 1.
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Water re—use &% 1.

>
l Loop 2

D G

Simplified design with two loops broken



Water re—use &4 1.

Water
—» Process 1 > 40.5 te/hr

90 te/hr

— " Process 3

Conventional flowsheet for simplified design
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Process 3



Water re—use gt&d 2.
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Water re—use gt&d 2.
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Process 3
T Process 4
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Water re—use gt&d 2.
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Water re—use g4 2.

A
L Process 4
44.2 te/hr -
Process 3
Process 2
20 te/hr A
Process 1
20 te/hr 70 te/hr
90 te/hr
Water

Conventional flowsheet for simplified design



Wastewater System2| 0l 2.




Wastewater System2| 0l 2.
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Limiting water profiles after

Limiting water profiles inlet concentration shift



Wastewater System2| 0l 2.
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Limiting water profiles after Limiting water profiles after inlet

another inlet concentration shift and outlet concentration shift



Wastewater System2| 0l 2.
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Limiting composite curve Grid design to achieve target



Wastewater System2| 0l 2.

A T T
Process 2
A

21 te/h

>

Process 1

40 te/h T 14 te/h

Water
54 te/h

Conventional flowsheet to achieve target



4. Water Regeneration re—use

(i) A minimum outlet concentration of Co, i.e.
Cout <= Co

(i) A removal ratio R, i.e.

R = leCIN _fOUTCOUT
fINCIN
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Regeneration Re—use
—below pinch
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m

Regeneration of water reduces the flowrate Composite water supply line indicates that

of freshwater and wastewater

the water flowrate is not minimised



Regeneration Re—use
—at the pinch
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Regeneration of water A composite of the water supply line
at pinch concentration before and after regeneration indicates

the water flowrate minimised



Regeneration Re—use
—above pinch

CREGEN CREGEN

CPINCH CPINCH
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Regeneration of water above Construction of a composite of
pinch concentration water supply line



Wastewater System2 0l 1.

(Table 1) ——— Max. driving forces
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Regeneration up to pinch concentration



Wastewater System2 0l 1.

(Table 1) ——— Max. driving forces

— Mpiven — Jous Comven
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Water supply composite shows minimum flowrate
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Design to achieve target



Wastewater System2 0l 1.

(Table 1) ——— Max. driving forces

Regeneration

T
T

1

Process 4
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Conventional flowsheet after evolution



Wastewater System2 0| 2.
(Table 2 Gl HI) ——— Min. # of water sources

Ca (ppm) Ca (ppm)
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Total regeneration is restricted Patrial regeneration



Wastewater System2 0| 2.

(Table 2 O M) ——— Min. # of water sources
Ca (LA)pm) (240,90) Regeneration
A A
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Composite of water supply with
Partial regeneration

Grid design




Wastewater System2 0| 2.
(Table 2 Gl HI) ——— Min. # of water sources

| I
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Conventional flowsheet



5. Water Regeneration Recycling

CPINCH f--ommmmmm e

FRESHWATER
+UNRECYCLED

+RECYCLED WATER
O Ao

A Composite of the water supply before and
after regeneration



Regeneration Recycling

C |
S A
REGENERATION
CPINCH CPINCH f--mmemmmmgoe o S
NRECYCLED +
Co Co |/l RECYCLED WATER,

>

Minimum flowrate set by slope of limiting An Increase in flowrate after regen&ation
composite curve below Co require recycling



Wastewater System 2| Ol Al 1.

(Table 1) ——— Min. # of water sources
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Wastewater System 2| Ol Al 1.

(Table 1) ——— Min. # of water sources
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Design to achieve target using Design



6. Concluding Remarks

« Water Minimization System 2 &
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