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This is GE



GE ... a heritage of innovation

Founded in 1892

$173 billion in annual revenues

Only company in Dow Jones index
originally listed in 1896

330,000 employees worldwide
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The world today...



Global trends ...

Population Consumption Energy Security Environment

.. create big challenges
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Fresh Water Minimization at Coal Fired
Power Plants

Short Term DOE Goal:

o By 2015
. 50% Reduction
Gl $3.90/kgal

Per-day water use in
The U.S. = 345 billion gal

From C&EN Oct 6, 2008
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GE Approach

-~
/‘ \'\ Evaporation Heat Load
/° . and Drift
./ . Cooling Tower
Impaired Silica

Water Remediation

\

-

\ Reject Water

\, Regeneration To Waste ,/ Fresh MkUp
No Change Other Than Use of Impaired Water
State Fresh BIDn | Impaired | EDRBIDn | Regen | Evaporation | % Savings of
MkUp BIDn Fresh Water
Current 11,194 2,239 0 0 0 8,955 0
New 5547 2,239 6,101 -554 -? 8,955 50

Recirculation Rate = 430,000 gpm  Current Cycles =5

Novel Silica Remediation Technology Coupled to EDR Solution
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GE Approach

Impaired Water EDR Treated Water
2500 TDS N r— 25-100 TDS
100 ppm Silica 100 ppm Silica

}

EDR - Self Cleaning
0.5 mg/L Chlorine tolerant

Remediation

}

Treated Water
25-100 TDS
20 ppm Silica
9/
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Silica Remediation Technology

EDR Treated Water Silica Treated Water
5
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Functionalized
Core Materials
(LFCM)

' / Recycle
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Project Plan

Synthesize and characterize
core materials.

HA®

v 4

H
s

Task 3

functionalized core materials.

HA %

| Sunthesize and characterize ligand-

v ¢

Task &4
Evaluate ligand-functionalized
core materials.

v

Task 5
Develop preliminary cost
and process model.

)

Phase | Decision:
90% Silica Removal

Task 1
r L Project management and planning. )
Phase | Phase Il
PR Material Selection and - L Material Recycle and
: Synthesis : Benchtop Demonstration
[ Task 2 )

Recycle ligand-functionalized
core materials.

[ Task 6

l

Task 7
Demonstrate recycle protocol
on benchtop unit.

Phase Ill

.« Design Engineering, Scale-up, -

and Demonstration

Task 9
Scale-up of ligand-
functionalized core synthesis.

.

Task 10
Update pilot plant design.

!

Task 8
Update cost and process model.

Phase | Decision:
Cost of Water " 34.50/kgal

Task 11
Demonstrate integrated EDR/
silica removal & recycle protocol
on pilot plant.

v

Task 12
Finalize cost and process madel.

Unique Capabilities in High Throughput Synthesis and Screening
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Project Team
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Technical Management Team [

Department
of Energy (

Dr. Terry Leib

Global Technology Leader
Materials Analysis & Chemical Sciences
David Polizzotti

Consulting Engineer
L W&PT Technology Core Chemicals

J

Program Manager &
Principal Investigator

Dr. Donald W. Whisenhunt
Combinatorial Chemistry Lab

Business Management Team

Mr. David Komoroske
Business Development Manager

Mr. Chang Wei
Business Program Manager

g

GE Water & Process
’ Technologies

Nanoparticle Synthesis Process Modeling &
and Characterization System Integration
Dr. Brian Bales Ashok Shetty
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Dr. Robert E. Colborn
Dr. Tao Deng
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Dr. Ying Zhou
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