CROSSTEK

Technology overview

- The base polymeric membranes are coated.

- The coating creates a nanoceramic layer on a material to
enhance its performance.
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. Sol-gel encapsulation

- Surfactant Self Assembly

PREMIUM MEMBRANE - Covalent surface grafting

» Currently coated on UF and NF membranes

PREMIUM NON-WOVEN SUPPORT

« Will be coated on RO next

- Coating demonstrates high mechanical durability on oth-
er surfaces like paint

CLEAN WATER

Hydrophilicity

- To transport water through a membrane, a membrane material
with an affinity for water, i.e. hydrophilic material, reduces en-

ergy.

- When combining water transmittance through, and oil/organ-
ics removal by the membrane, then hydrophilicity is vital to
success, since material with an affinity for water (hydrophilic)
also repels oil (oleophobic)Hydrophilicity is measured by con-
tact angle (q). Lower g = more hydrophilic

- Contact angles: ceramic UF(Alumina) ~ 29, CT Ultressa ~ 18

- Ultressa Coated Tubular Ceramic

Splral wound Tubular

Crossflow type Inside out, Crossflow Inside out, Crossflow

Moderate TSS / Oil Moderate TSS / Oil
wastewater wastewater
Concentrate limits < 1,000mg/I TSS; < 1,000mg/I TSS;
< 100,000mg/I Oil < 100,000mg/! Oil
Design temperature ~100gpm/10psid ~333gpm/12psid
~0.043kW/m2 ~0.20kW/m?2

TEMP (OC)

Surface charge

- Organics incl. oils typically have negative
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TiO2 Zeta potential in saline solutions as a funtion of PH (Mikulasek et all)

- Demonstration of cost-effective and energy-efficient mobile or fixed pretreatment technologies

Challenging Organics and Oily Wastewater

Julian Arroyo, Stanton Smith, Adrain Brozell and Bruce Bishop

Performance and results

Cleanability and reliability

« The Ceramic coating allowed the mem-
branes to got up to 12 pH and 140 F for re-
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| Source | RawFeed | Membrane Feed | Concentrate | Filtrate ¥ %
Conduct|V|ty(m5) 133 1 139 5 131.8 1334 13-Jun  23-Jun  3-Jul  13-Jul 23-Jul 2-Aug 12-Aug 22-Aug
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Economic Analisys

-- Ultressa Plant Tubular Ceramic ZrO

O 0 0

-E-—___
21,024,000 8,672,400 21,024,000 8,672,400
0.078 0.078 0.230 0.230

« The polimeric coated membranes showed a possibility
of reducing the cost by 51.5%

« Our average flow in the long term membrane test (2.05 gpm) exceed our performance target (1.25)
by 64%

- Using a conservation flow (1.8 gpm; 53 gfd) supported by the data, the resulting equipment design
shows:

« 499% decrease in cost per barrel of treatment for permanent installations
« 449 decrease in cost per barrel of treatment for mobile installations
« Pretreatment was minimal and the 100 um cartridge filter did not need replacement.

- Observed variation in flux with water batches was consistent, althoug the variation of the feed was
significant values between 20 and 80 NTU feed.

- Crosstek is working in obtaining long term data to exceed the recommended 53GFD flux for this
feed.
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