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5% more energy
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Salt Permeability (GFD)
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Takes Decades to make the
next big change — WHY?

Absence of fundamental structure-property relationship
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In the last 30 years we are locked in a narrow compositional
window- Let’s expand ....



= /] [erpolymer fppronch — fn Examyple

Functionality

C 98
55,0

S/OYO
a [ele]
Cl {o] a CIoH
O. Cl
OH (¢]

BBBBBB

Rigidity

Ua rpolymer - Structure Designed to Parfurmance/
/

Flexibility




am Our (ontribution to Worla( Chm“w@w

DOW FILMTEC™ ECO
RO Elements

40% 30%

less salt passage less energy

NNNNNNNNNNNNNNNNNNN

35 1§

w
(=]

20

Normalized Flow Rate (m3/hr)
o o = ]

(=]

2y performance

N
| atiinaniing Ve mtsniotet gt Peptef— 0% =

=+==Normalized Permeate Flow =#=Normalized Permeate SaltRejection

0 100 200 300 400 500 600 700 800
Elapsed Time (days)

Saves 2 billion kilo watts of energy and reduces 1.5 million
B metric tons of CO2 emissions over 10 years
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@ Ref: OCWD, Shu et al AWWA- 2015
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Salt Permeability (GFD)
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Problems

» Scaling of membrane
» System efficiency
»Application knowledge

Approach
s Improved module design

<*Fundamental research
around scaling
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1. High throughput vs Nitrogen rejection
2. Water reuse vs waste water production
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Nano filtation

3. Cleanability vs life time

: Ref: Wisconsin Dairy Institute
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Material
v'x-linked Polyimides, PDMS,
Pan support

Advantages
v'Replace solvent extraction
v'Replace crystallization
v'Replace distillation

Challenges
+» Stability of membrane
*»*Rejection dependent
s*solvent/solute/membrane
interactions

Penicillin

Rifamyein Adriamycin
Erythromycin Vitamin B12
Steroids
Enzymes
LBS
Filtration Filtration
HBS —*i ;
LBS
HBS 22
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Addressing water availability,
water quality, cost.and energy
efficiency



