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¥ What are the Consumption Pattern
of Water In Industry?

Make up for the Cooling Water system
Make for Fire Water

Feed to Demineralization Plant
Process Water

Service Water

Sanitary Water



ooling water

make-up (m¥/day) | (32.78) | (35.57) | (55.04) (56.4) (35.91)
Feed to DM plant 4800 280 840 1080 11200
(m3/day) (32.78) | (14.43) | (23.12) | (27.49) (18.79)
Process water 1200 290 271 271 15000
(m3/day) (8.2) (14.94) | (7.46) (7) (25.17)
Service water 2400 300 523 250 7000
(m3/day) (16.39) | (15.46) | (14.39) (6.3) (11.74)
Sanitary water 1440 380 -- 120 5000
(m3/day) (9.84) (19.58) (2.9) (8.39)
Total (m3/day) 14640 1940 3634 3944 59600
(100) (100) (100) (100) (100)




M) What are the Sources of Waste

Water in Industry?

Cooling Tower Blow down.

D.M. Plant regeneration Waste Water and
Boiler Blow Down.

Process Waste Water
Service Water and Strom Water.
Sanitary Waste Water.



No. complex cumene plant petrochemica
plant complex

1 | Cooling tower 50 * 17 11200
blow-down

2 |DM plant 50 3 - 1400
regeneration
wastewater

3 | Process 110 12 11 14000
wastewater

4 | Service 90 13 22 (See note 1)
wastewater

5 | Sanitary 40 8 - 2500
wastewater
Total 340 36 50 29100

NOTE:

* - Industry claims insignificant blow-down.
1. Service wastewater quantity is included in the process wastewater
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Cooling Water Management

* Functions of Cooling Tower:-
Cooling Tower regulated temperature by

dissi
usec

pating heat from recirculating water
to cool chillers, air conditioning

equipments or other process equipment.
Heat Is rejected primarily through
evaporation. Therfore, by design cooling
tower consumes significant amounts of
water.



Factors for loss of water

e Evaporation — Major Source
e Drift — Water loss as a mist or small droplets

 Blow down or bleed off — control of concentration
of total dissolved solids.

e Basin leaks or overflow — properly operated
cooling tower should not have basin leaks or
overflow. Good maintenance of system value
and basin level control system is required.

The sum of water loss can be replaced by make
up water

Make up water = Evaporation + Blow down + Drift



Concentration Ratio - The Key Parameter

A Key parameter used to evaluate cooling
tower operations Is concentration ratio.

Concentration of TDS in Blowdown water
Concentration ratio =

Concentration of TDS in make up water

If Concentration ratio is high, water efficiency will
be high but scaling, corrosion will be high.



Water Status
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source guidelines managing water cooling system for owners, operators,

environmental managers

SAN JOSE / SANTA CLARA Water pollution control Plants
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: ; _ 37 Drips, drains,
Cooling Boiler Domestic Industrial Drums washing,
water house water water Leaks, fire fighting
Drills, vehicle
Washing, canteen
loss
105 M3/Day 146 M°/Day 565 M3/Day 265 M3/Day
(All evaporated) 93 M%Da
—— Condensate 140 M3/Day — ETP
To ETP
| 390 M3/Day HCIsscrubbers
I 3 | Gardening 3.6M3%/Day — ETP
114 M*/Day Vaccum Pump in
Monocrotophos
21 M¥Day — 175 M°/Day 10.4 M3/Day — ETP
— 4 M3¥Da loss Laundry & Caustic preparation
Toilets
111M3/Day
—— 28 M3/Day 4 Cyper
93 + 28 = 121 M3/Day Effluent Treatment 29 Chloral

Plant

274




: 5 & & & &
105 m¥/day 270 m*/day 400 m3/day 300 m3/day 300 m3/day | 1000 m3/day
v v
Utility Process Service Domestic Construction
210 m3/day 60 m3/day
- Cooling Boiler
Tower 215 m3/day 10 m3/day 240 m3/day
105 m3/day 5 m3/day
225 m¥day | v v
110 m3/day Biological  Loss Account
Treatment
ETP
i
Directly drain off 575 m®/day

I

KUZHI KANDAM CREEK



Thumb Rule for Water Balance
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All the values in cubic meter / hour.



RAW WATER

440 100 60
A A\ 4
PROCESS WATER SERVICE WATER POTABLE WATER
l 80 l 0 l 10
200 210 30
| v ) WASH. MISC. FIRE
COOL. TOW. D. M. PLANT IND. USE
| v \ 4 A4
200 100T
50
f J 40
BOILER +»{ COND
70 90
50 10 50
¥ w ¥ >
NOTE: 310 WASTEWATER

All the values in cubic meter / hour.



« RENOVATION

« RECYCLING

« REUSE

« RECHARGE



Step by Step Approach on
4R — Concept

e \Waste water characterization

 Inter-relationship of solids

e Chemical characterization of total solids

* Approach to develop
Renovation/Recycling/Reuse/Recovery



WASTEWATER
CHARACTERISATION



Total solid (TS)

WASTE WATER CHARACTERIZATION

[ Residue after evaporation and dried at 103°- 105° C

' !
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INTER RELATIONSHIP OF SOLIDS
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CHEMICAL CHARACTERIZATION OF TOTAL DISSOLVED

v

Persistent
Organics

Chemical Oxygen
Demand (COD)

Total Organic
Carbon (TOC)

COD =BOD + TOC + Oxidisable Inorganic

SOLIDS
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v v
Inorganic Organics
| |
v _ | !
Common Nutrients Metals Biodegradable
lons Organics
Ca2+ Free NH,* As, Cd, Co,
Mg?* Organic N Pb, Cu, Ni, Biochemical
Na* Cr, Zn, Hg Oxygen Demand
C032- T0t3:| Kjedahl (BOD)
HCO; mtro_gen
(Organic N +
SO~ NH,*)
Cl Nitrite
NO,> Nitrates
Inorganic
phosphorous
Total
phosphorous
Organic

phosphorous




TDS due to
persistent organic

TDS due to
biodegradable organic




Approach to develop

=" Renovation/Recycling/Reuse/Recovery

* |n plant control

e Treatment option

e Segregation of streams

e |SBL and OSBL



SEGREGATION OF STREAMS



HIGH BY BIOLOGICAL TREATMENT -1

LOW BIOLOGICAL TREATMENT -11

BOD
INCINERATION - 111

SOLVENT / CHEMICAL RECOVERY - IV

FORCED EVAPORATION FOLLOWED
BY BIOLOGICAL TREATMENT -V

TDS
BIOLOGICAL TREATMENT -VI

BOD
FORCED EVAPORATION - VII
LOW
TDS
BIOLOGICAL TREATMENT - VIII




Removal of suspended and dissolved solids

Large 4—‘ Size of particle )— Small

Floating
Sand/ Settleable Colloidal Dissolved Inorganic
Object gravel solids particles biodegradable ions/metals
Unit Coagulation
operation Grit Settling flocculation Biological
Screen = 6 chamber tank =10 =1-0.003 treatment =
to 150 mm 0.1-10 mm micron micron 0.003 micron MEE/RO




NatiH

MONOCROTOPHOS 28.5KLD

CHLORAL STREAM (PLANT - 1) NgOH
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_’———-—3_
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» Representative Concentrations of Pollutants in
Typical Refinery Effluents

Oil H,S NH, Phenols |BOD CN- TSS
(RSH) | (NH,+) COD (CNS-)
TOC

Distillation Units XX XX XX X XX - XX
Hydrotreatment XX XX(X) | XX(X) -- XX -- --
Visbreaking XX XX XX XX XX X X
Catalytic Cracking [ XX XXX XXX XX XX X X
Hydrocracking XX XXX XXX -- X - -
Lube Oil XX X X - XX - -
Spent Caustic XX XX - XXX XXX X X
Ballast Water X - - X X X X
Utilities (Rain) -(X) |- - - X - -
Sanitary/Domestic - - X - X - XX

Key: X=<50 mg/l; XX=50-500 mg/l; XXX=>500 mg/I




EDesaIter 30-100 —

“ADU+VDU > 26
“verre 56
- Cooking > 25

~ Catalytic cracking ——> 60-90 _fl
Catalytlc Hydrocrackm% 26
AIkyIatlon

~ Isomerisation

~ Catalytic Refining
- Gas Treatment
- Dewaxing/solvent
~ Heat exchanger
Blow down

__________________________________________________________________________________



Composition of
Combined Water S DARAAR Sludge
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Treated Effluent Option of
Renovation, Recycling and
Reuse.
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Best Management System

Reuse of condensate water which has low minerals
content and typically is generated in good amount when
cooling tower load is high.

Reuse and Recycle of treated effluent after appropriated
treatment.

Use softening plant to reduce total dissolved solids In
makeup water.

Use Treated Sewage as makeup water

Install real time conductivity measurement to both raw
water, makeup and blowdown water.

Check and maintenance basin leaks or overflow
Avoid ground water source as cooling tower makeup.
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Forced Is pH between No Do the pH correction
evaporation 6.5 — 8.5?
followed by No yes Organic toxic waste
collection —of__— yi1pg jess than 5000 mg/1 incinerated
condensed
water yes No
Condensed . No . No
Is the BOD/COD ratio > 0.3 —— Is it due to solvent . Is metal present
es

Is the BOD value > 2500mg/1 Solvent recovery Remove it
Conventional ei/ es l l
treatment

Aerobic

i

v
Is the treated wastewater

to be recycled
yes

No
_ . Willit be disposed tp lake . and

No treatment

Yes disposal

Further treatment with SBR/MBBR Aerobic treatment with nitrification
and dinitrification

l

Rescue

Discl\t

arge



What will be the appropriate
treatment?

Problem no 1

If pH -5.5, BOD — 3000mg/l, COD - 5000 mg/I,
BOD-COD ratio — 0.6, SS — 100 mg/I

Problem no 2

If pH -6.5, BOD — 600mg/l, COD — 1000 mg/I,
BOD-COD ratio — 0.6, SS — 200 mg/I

Problem no 3

If pH -7.5, BOD — 1000mg/I, oil and grease — 100mg/I,
COD - 3000 mg/l, SS — 200 mg/I

Problem no 4

If pH -8.00, BOD — 200mg/l, COD — 3000 mg/I
Problem no 5

If pH -6.5 -8.5, BOD — 250mg/l, COD - 500 mgl/I,
SS — 150 mgl/l.



IF you Salute your Duty,
You no need to Salute
Anybody,

But

IF you pollute your
Duty, You have to
Salute Everybody ¢




THANK YOU!



