Utilizing Unconventional Water
Sources For Industrial Processes
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Industrial Water Usage

A Water is required in almost every industry

For:
ACooling
ABoiler feed
AProcess In 2015 it was estimated that
ADrinking North American industrial raw
ACleaning water consumption exceeded
500 bl|||0n gallons per day
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Sources of Industrial Water
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Unconventional Sour




Water Quality

A Water contaminates include:
I Dirt and sediment
| Hardness (dissolved Ca & MQ)

I Heavy metals like Pb, Zn, Cd,
e e SIS e s YR L e

I Salts
I Organics
I Color
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Water Quality

A Each industrial application requires a
different level of finished water quality.

A Understanding the condition of the raw
water and the finished water quality
requirements enables us to configure the
right equipment for the specific application.
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Water Quality Matters
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Source 4@ Service
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Getting from HERE to THERE

Constituent Relative Size
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A Colloidal Materials
A Dissolved Materials Does

Matter !
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Getting from HERE to THERE

Constituent Relative Size

Colloidal
0.01

Particle Size in Microns (pm)

Most unit processes can only efficiently deal with one order of magnitude
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Equipment & Process Selection

A Solids removal A Hardness removal
I Screening I Chemical reaction
I Sedimentation I Sedimentation
I Flotation | “Filtration
i Filtration A Heavy Metals
A Oily materials [ Precipitation
I Floatation i lon Exchange
I Sedimentation | Floatation
I Adsorption I Sedimentation
I Filtration I Filtration
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Solids Removal
A Screening

I Remove coarse
material, wastes. g
and debris. £ e ug

I Protects down
stream pumps and
equipment

I Typically for
material larger
than 3mm
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Solids Removal f

A There are many
KInds of screening
products to meet a

project need.
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Solids Removal

: . Stokes Law
A Sedimentation

i Grit separators e gD*(d- r)

i Clarifiers 184

I Thickeners
From Stokes law we see that under the force of gravity
a particleos velocity 1In

diameter and its density. The bigger the particle (or the
bigger we can make it), the faster it will settle.
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Solids Removal

A Coagulation

I Most particles carry
some amount of
surface charge.

I Charges of like pole
tend to repel each
other.

I Coagulation is the
conditioning of the
particle surface and
environment
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