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UPE Membrane + NF Combination
25nm PSL Retention (Loading)
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UPE Membrane + NF Combination
25 nm PSL Retention (at 30% ML)
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Single Pass Particle Retention Test Stand
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Pressure Drop Test
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Pressure Versus Flow Rate mL/min
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Pressure Drop Test: PGME
Pressure Versus Flow Rate (L/min)
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Particle Retention in DI Water (No surfactants)
G25 particles pH 7
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Particle Retention (No surfactants)
G25 particles pH 6
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Particle Retention (No surfactants)
G25 particles pH 8
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Particle Retention in DI Water (with surfactants)
G25 particles pH 6
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Particle Retention (with surfactants)
G25 particles in surfactants pH 7
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Pressure Drop for 3nm UPE Devices
Pressure Drop Tests

Pressure (psi)

S -~ N W A O O N ®©

50 100 150 200 250
Flow Rate (mL/min)

o

—o— 3 nm UPE + 2 Layer Nylon NF (Impact 2 V2) 2009-247-5
-®- 3 nm UPE + 1 Layer Nylon NF (Impact 2 V2) 2009-247-3
-A- 3 nm UPE only (Impact 2 V2) 2009-247-1

Figure 15
14/20



WO 2010/120668 PCT/US2010/030691

Pressure Drop for 5nm UPE Devices
Pressure Drop Tests

/
g
s

Pressure (psi)
O -~ N W Hh O O N oo O o

o

50 100 150 200 250
Flow Rate (mL/min)

—— 5 nm UPE + 2 Layer Nylon NF (Impact 2 V2) 2009-247-6
--m- 5 nm UPE + 1 Layer Nylon NF (Impact 2 V2) 2009-247-4
-A- 5 nm UPE only (Impact 2 V2) 2009-247-2

Figure 16
15/20



% Retention

WO 2010/120668 PCT/US2010/030691

Particle Retention: 25nm with Surfactants
pH 4.0 @ 0.36 LPM Flow Rate
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Particle Retention: 25nm with Surfactants
pH 6.5 @ 0.36 LPM Flow Rate
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Particle Retention: 25nm with Surfactants

pH 8.5 @ 0.36 LPM Flow Rate
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Particle Retention: 25nm with Surfactants
pH 6.5 @ 0.36 LPM Flow Rate
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Particle Retention: 25nm with Surfactants
pH 6.5 @ 0.5 LPM Flow Rate

100:
$
80 s =
¢ .
_ s
© 60
c
()
E A
™ 40
o~
A
20 A A & 1
0 : . : :
0 10 15 20 25 30
Time (min)

—— 5 nm UPE + 2 Layer Nylon NF (Impact 2 V2) 2009-247-6
-®- 5 nm UPE + 1 Layer Nylon NF (Impact 2 V2) 2009-247-4
-4- 5 nm UPE only (Impact 2 V2) 2009-247-2

Figure 21
20/20




