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Pretreatment Technologies

Overview
I

A Coagulation
A Chemical coagulation
A Electrocoagulation (EC)

A Neutralization and pH Adjustment

A Filtration
A Reactive media filtration
A Membrane filtration

A Dissolved Air Floatation (DAF)

A Ozonation o0
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Coagulation
N

A Coagulation (aka flocculation) Overview

A Process by which fine particulates are
caused to clump together (coagulate) into
larger particles ( floc)

A Floc Is easily removed via sedimentation or
filtration
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http://www.ozcoasts.org.au/glossary/def_e-h.jsp




Coagulation

A2 Chemical Flocculation

A

Flocculation of suspended particles is enhanced by the
addition of a flocculant , which under appropriate pH,
temperature and salinity promotes floc formation

Flocculants adsorb on particles and cause destabilization
by forming bridges (polymer chains) between particles OR

Flocculants interact with opposite charge particles to
reduce the repulsive forces between molecules

An anionic flocculant will usually react against a positively
charged patrticles (salts and metallic hydroxides)

A cationic flocculant will react against a negatively
charged particles (silica or organic substances) .:'
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Coagulation

A2 Mineral Flocculants
A Colloidal substances

A Adsorption and charge neutralization
A Common mineral flocculants:

A alum (metallic hydroxide with a polymeric
structure)

A Removes suspended contaminants, nutrients,
bacteria and color

A pH must be near 7 s.u.
A activated silica

: . . o0
A colloidal clays (bentonite) %9
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Coagulation
N

A Natural Flocculants
A Water soluble anionic, cationic or nonionic polymers
A Commonly used natural flocculant

A Chitosan
A Derived from shellfish
A Safe for human and aquatic life

A Can remove up to 99% turbidity, when combined with
filtration

A Also removes phosphorous, heavy minerals, and olls
A Effective within the pH range of 6 0 8 s.u.

A Typical system includes: ':'
Mixing/sedimentation tank
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Sand filter FOSTER

pH adjustment system, if necessary ALONGI



Coagulation
N

i Synthetic Flocculants

A Polyacrylamides

A Non-ionic water -soluble polymer that forms bridges
between particles by forming long polymer chains

A Removes turbidity and suspended contaminants, such
as metals, nutrients, minerals and oils

A Non -toxic, non -corrosive
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Electrocoagulation
N

i Electrocoagulation (EC)

A Electrical process where contaminated water passes
through positively charged EC cells, where
precipitation of negatively charged ions (heavy
metals) and colloids (organic and inorganic) occurs.

A Coagulant is generated by electrolytic oxidation of a
sacrificial anode (i.e., EC cell).

A The floc either rises to the top (oils) or settles to the
bottom (sediment) of the water column.

A Floc is easily removed via sedimentation or filtration.
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http://en.wikipedia.org/wiki/Ion
http://en.wikipedia.org/wiki/Anode

Electrocoagulation

Power Supply

Fig. 1: Schematic of basic electrocoagulation process
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Source: Imperial College, London, Electrochemical Engineering FOSTER
Electrocoagulation for water treatment ALONGI

http://www3.imperial.ac.uk/electrochemicalengineering/research/projects/electrocoagulation



A4 Reduces Concentrations of:
A Heavy metals
A Turbidity/TSS
A Olls
A Bacteria
A Blochemical Oxygen Demand (Insoluble)
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Electrocoagulation
N

A Applied in the following industries:

A Scrap metal recycling

A Metal plating and galvanizing

A Marinas and ship -building yards

A Wood treating

A Quarries and mines

A Construction sites
P 7 4
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Electrocoagulation
N

A Typical EC System Components
A Pre-settling/detention tank(s)
A pH-adjustment/precipitation
system(optional)

A EC cells

A PLC (optional) and electrical components

A Settling and floatation tanks

A Filtration o
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Electrocoagulation

Wavelonics®
Electro-Coagulation System Treatment
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i EC Cells

A Closely spaced metal plates, across which an
alternating, direct or pulsing electrical
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Electrocoagulation

A Advantages of EC
A Efficient removal of turbidity, metals and olls
A Low labor requirements/operator costs
A No chemical storage/handling
A 24/7 and intermittent operation
A Real-time automation

i Disadvantages of EC
A High power requirements o0
o
A Cell replacement costs UL

FOSTER
ALONGI



Case Study: EC Treatment
N

A Treatment System Components
A Detention/stabilization tanks
A pH adjustment and recirculation system
A EC system
A EC cells
A Post-EC process tanks
A Sand filters (optional)
A Cartridge filter (optional) o0
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Case Study: EC Treatment
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Case Study: EC Treatment

Caontrol Panal

DG FL
Chemical Feed Pump
-E § Caustic Sada Supply Tanks
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Case Study: EC Treatment

i EC System Performance

Copper 042 61.1
lron 0.90610.9

Lead . 0.08 8 1.59
0.0003 - 0.0037

Mercury
Zinc : 1.60614.4

Oil & Grease 5.7 6 688

<0.00280.161

0.02161.0
0.01580.113
<0.0002 6 0.0039
0.01901.8
<4.8012.6
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Neutralization and pH Adjustment
N

A Applications
A Chemical industry
A Cement manufacturing
A Food processing

A Acid or Base pH Adjustments
A CO ,, hydrochloric and sulfuric acid
A Caustic soda

A Automatic feed control and continuous
data logging systems available
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