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Flocculation / Filtration / Disinfection
Ultrafiltration

Reverse Osmosis

Filtration / Ultraviolet Light

Fluoride / Nitrate Removal

Iron Removal
Sand / Multimedia Filtration

Ozone




MEMBRANE FILTRATION SPECTRUM
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Ultrafiltration




REJECTION CAPABILITIES
UF vs. MF

Cryptospe

Escherichia Coli 0.5-1.5 pm




PROCESS Options

Bacteria

Organics
| Pesticides

| Hardness, Sulfate

SALT
Ultra- - Activated Ultra- Ultra-
filtration Carbon filtration filtration

Sedimentatio Nanof Revers.e }
filtration oSMmosis
Ultra- | Activated
filtration Carbon

Ultra-
filtration




PROCESS COMBINATIONS

alternatively
Ultrafiltration

Ozonisation

Screen/Gravel
Filtration

Flocculation
= Sedimentation
Gravel Filtration

S

Reverse Osmosis
lon exchange

boiler feed water

pure water

o




Membrane System Circuit

<= Permeate to boiler

Concentrate Brine to waste <=

|
| e
Needle

Valve

Pressure
Vessels

Filtered 1(3):1(

Water Tank T) T.

Cartridge
Filter

Bag Filter




Alternate View of Membrane

®SU-SERIES ELEMENT




Membrane Design

SPIRAL WOUND REVERSE OSMOSIS ELEMENT

Feed Channel Spacer

T TSy

Product NER SR S

Feed Flow

Water \ d Z.
?

< Membrane
%{
<,
Q);s, : Permeate
Channel Spacer

«— Brine Seal

}- Feed




PRE-TREATMENT

0 MIXED BED ACTIVATED CARBON /
SAND FILTERS

0 BAG FILTERS (20 MICRON)
0 CARTRIDGE FILTER (1 MICRON )
0 ANTISCALENT




RAW DATA

Pressure Before Bag Filter
Pressure After Bag Filter (A P = 0.5 Bar)
Pressure Before Cartridge Filter

Pressure After Cartridge Filter ( A P = 0.5 Bar)
Operating Pressure ( Max. 20 bar )

Flow Rate — Inlet ( 130 — 140 1t / min.)

Flow Rate Permeate (Treated Water ) ( 80 — 90
1t/min.)

Chemical Dosing Pump - On

0 TDS (Total Dissolved salts) Treated water (Max.

250 ppm)
Estimated TDS Feed Water ( Max. 6000 ppm)




Bag and Cartridge Filters

0 AP=0.5bar

0 Need to clean the bag filter or replace the
cartridge filters




*Drinking Water
*Boiler feed water
e Water bottling plants

e Potable water systems

* Agriculture

* Process water




Why use ANTISCALANTS ?




IONS FOUND IN WATER

Ca 2+ Cl-
Mg 2+ 8042'
Sr 2+

Ba 2* CO; >
Fe 3*/Fe 2* NO;y
Nat Mn #+
SI’ 2+ >

Suspended Solids




MEMBRANE SCALING

0 CALCIUM CARBONATE
0 CALCIUM SULPHATE

0 BARIUM SULPHATE

0 IRON

0 SILICA




STAGES OF
CRYSTALLIZATION

PROTONUCLE] CRYSTALS
- 0™ -5
-~ :
ORDERING ey GROWTH

1000 ATOMS










WHEN TO CLEAN?

IF THE FOLLOWING PARAMETERS
CHANGE BY >15%

0 SALT REJECTION
0 DIFFERENTIAL PRESSURE

0 REQUIRED FEED PRESSURE
0 PRODUCT FLUX




Deposits

eCalcium carbonate
eCalcium phosphate
e|ron

Inorganic deposits
e|ron

e Aluminium
oSilica




CLEANING AGENTS

INORGANIC SCALES AC
SULPHATE SCALES CHELANT
METAL OXIDES WEAK AC
IRON WEAK AC
RON & ORGANICS ALKALINE
ORGANICS & BIOF ALKALINE
BACTERIA, FUNGI BIOCIDE
COLLOIDS CLANT




Cleaning Circuit

Permeate

Concentrate Brine

Pressure
Vessels

Cleaning
Tank




