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About
PolyCera®

In response to an oil spill clean up in the 

Gulf of Mexico in 2010, a research team from 

UCLA developed PolyCera® membranes ® membranes ®

based on organic metal materials that won 

the Nobel Prize in Chemistry in 2000.

PolyCera® membranes break the boundary 

between conventional polymeric and ceramic 

membranes. The novel membranes offer 

excellent oil, temperature and chemical 

WROHUDQFHV��DV�ZHOO�DV�KLJK�VXVWDLQDEOH�À�X[�

and backwashable functionality. PolyCera®

membranes combine ceramic membrane 

performance with polymeric membrane 

economics.

PolyCera® membrane products have achieved ® membrane products have achieved ®

over 80 installations on 3 continents, across 

a range of industrial wastewater and process 

separations, e.g. oil and gas produced water, 

water reuse in power industry, food and 

beverage process separations.
  

• 2013 MF Development

• 2014  UF Development

• 2016
MF & UF Launch

• 2018
    NF Launch

• 2017  
    NF Development

• 2014  UF Development

• 2016
MF & UF Launch

• 2018
    NF Launch

• 2017  
    NF Development

High 
Rejection

High FluxHigh Flux

Oil 
Tolerant

Oil 
Tolerant

Tolerant up to 3% oil content

3

1

2
2-3 times higher than polymeric
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• In 2016, PolyCera®�XOWUD¿�OWUDWLRQ�SURGXFWV�ZHUH� ODXQFKHG��7KH�+\GUR�SURGXFW� OLQH�GHOLYHUV�
KLJK�IRXOLQJ�WROHUDQFH�DQG�FKHPLFDO�UHVLVWDQFH��ZKLFK�VHUYHV�WR�WUHDW�PXQLFLSDO�DQG�LQGXVWULDO�
ZDWHU��7KH�7LWDQ�SURGXFW� OLQH�GHOLYHUV�KLJK�RLO� WROHUDQFH��KLJK� WHPSHUDWXUH�RSHUDWLRQ�DQG�
FKHPLFDO�UHVLVWDQFH��ZKLFK�DVVLVWV�LQ�RLO\�ZDVWHZDWHU�WUHDWPHQW�DSSOLFDWLRQV��VXFK�DV�XVH�LQ�RLO�
DQG�JDV�SURGXFWLRQ�DQG�UH¿�QHULHV���

• In 2018, the PolyCera®�QDQR¿�OWUDWLRQ�SURGXFW�ZDV�ODXQFKHG��7KLV�PHPEUDQH��ZKLFK�UHMHFWV�
RUJDQLFV�ZKLOH�DOORZLQJ�SDVVDJH�RI�VDOWV��ZDV�GHYHORSHG�DQG�ODXQFKHG�IRU�SURFHVV�VHSDUDWLRQ�
DQG�&2'�UHGXFWLRQ��

• 2WKHU�W\SHV�RI�3RO\&HUD®�PHPEUDQH�SURGXFWV�DUH�XQGHU�GHYHORSPHQW�DQG�ZLOO�EH�ODXQFKHG�
LQ�WKH�QHDU�IXWXUH�

• 2017  
    NF Development

High 
Rejection

Acid/Base 
Stability

Acid/Base 
Stability

High 
Temperature

High 
TemperatureTemperatureTemperature

Fouling 
Resistant
Fouling 

Resistant
Tolerant up to 3% oil content

Less chemicals, 
OHVV�ZDVWH�GLVSRVDO�

S+�������

1DUURZ�SRUH�VL]H�
GLVWULEXWLRQ

up to 90˫

Fouling 
Less chemicals, Less chemicals, 

OHVV�ZDVWH�GLVSRVDO�

6
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2-3 times higher than polymeric
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  PolyCera
® 

Fouling Resistant UF 

쉗쉗PolyCera
®

 Hydro Series:
®

 Hydro Series:
® PolyCera® Hydro fouling resistant UF membranes are suitable for ® Hydro fouling resistant UF membranes are suitable for ®

industrial watewater treatment for suspended solids removal, with up to 10,000 mg/L suspended industrial watewater treatment for suspended solids removal, with up to 10,000 mg/L suspended 
solids. PolyCerasolids. PolyCera® Hydro UF membranes offer features, that include a high sustanble flux, fouling 
resistance and ease to cleaning. PolyCeraresistance and ease to cleaning. PolyCera® Hydro UF membranes provide a low-cost, stable process ® Hydro UF membranes provide a low-cost, stable process ®

opportunity that yields high-quality treatment product for OEMs, integrators and owners/operators.opportunity that yields high-quality treatment product for OEMs, integrators and owners/operators.

High Water Permeability

PolyCera® membranes produce 2 to 3 times more water than conventional polymer membranes at the same 

applied pressure due to high surface porosity.

쉗PolyCera
®�)RXOLQJ�5HVLVWDQW�8)�0HPEUDQH�%HQH¿�WV

Hydrophilic

Hydrophilic means more water production and lower OPEX, due to less frequent cleaning.

PolyCera® membranes are constructed from a material that is intrinsically hydrophilic yielding
• 0D[LPXP�VXVWDLQHG�À�X[

• Low energy requirements

PVDF 100kDa-Surface PolyCera 100kDa-Surface

• Improved organic fouling resistance

• Easy to clean surface and pores
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Hydro Fouling Resistant UF Membrane Case Study

   쉗 Case Study
Cooling tower           

blowdown reuse

PolyCera Hydro UF was used 

for RO pretreatment, removing 

turbidity and lowering SDI.

Feed quality Filtrate Recovery > 90%quality
Turbidity: 40 – 60 NTU Turbidity< 0.1 NTU

Silica100 – 160 mg/L Silica: < 18 mg/L

SDI: > 5 SDI: < 3

• &ODUL¿�HU
• PolyCera® Hydro

Process Scheme

Process

ReuseROPolyCera Hydro 3UH�¿�OWHU&ODUL¿�HU
Cooling tower 

blowdown

Chemical addition

• RO

® 翸櫘翸櫘翸櫘
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PolyCera
®

 Titan allows for a "Short Process" Oily Water Treatment

Conventional Dissolved Air Flotation Process

:

PolyCera® Titan Process

Feed Product
PolyCera

Ӵ��

Retentate

Feed Product

Chemical Sludge processingSludge processing

Sludge

Sludge
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  PolyCera® Oil Tolerance UF

쉗PolyCera
®

 Titan Series:

PolyCera® Titan series UF membranes are designed for oily water treatment, due to their oil tolerance of up to 3% oils. 

PolyCera®�7LWDQ�PHPEUDQHV�HQDEOH�D�VKRUWHU� WUHDWPHQW�SURFHVV��D�VPDOOHU� IRRWSULQW�DQG�EHWWHU� WUHDWPHQW�HI¿�FLHQF\��

PolyCera® Titan membranes have been used in a variety of oily water treatment regimes, e.g. produced water and 

industrial process condensate.

The PolyCera
®

 Titan oil tolerance UF process effectively shortens oily water treatment, requiring less 

chemicals and generating less sludge.

• PolyCera® Titan operation temperature:  up to 

90o C 

• PolyCera® Titan operation pH: 1-13.5

• PolyCera® Titan tolerance to pure organic solvents 

(alcohols, kerosene, BTEX, etc.)

UF

ӷ��
Biological

Ӷ��

SludgeSludgeSludgeSludge

Air Flotation

ӵ��
Reaction Tank

Ӵ��
Feed Tank

ӳ��

Feed Tank

ӳ��
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   쉗 Case 2
2IIVKRUH�À�RZEDFN�
treatment

Titan off-shore offers stable 

operation accommodating high 

temperature, high oil and solids, 

organic solvents (e.g. BTEX), 

while being lightweight with a 

small footprint.

• Feedoil ~ 2000 ppm (BTEX~500 ppm)

• 80o C

• pH < 5

Process
   쉗 Cass 3

)UDFNLQJ�À�RZEDFN�
water reuse

)UDFNLQJ�À�RZEDFN�ZDWHU�GLUHFWO\�

feeds into PolyCera® Titan after 

EDJ�¿�OWHU�SUHWUHDWPHQW��1R�&,3�

needed for 30-day operation.

• PolyCera 

• %DJ�¿�OWHU

• Feed (Flowback)

• Product

   쉗 Case 1
Produced water

PolyCera® Titan membrane 

is used for RO pretreatment 

of produced water for 

agricultural use. Protected  

by Titan membrane, the RO 

membrane requires cleaning 

only once a year.

Feed Quality

Oil up to 500 mg/l

TSS up to 500 mg/l

Turbidity up to 300 NTU

pH 5-10

TDS Brackish to brine

Produced 

water

PrecipitationPrecipitation GACGAC RORO

Process

PolyCera
® 翸櫘PolyCera

쉗
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0% 

Salt Rejection

High 

TemperatureTemperature

Acid/base

Tolerant

  PolyCera®芘❡ㅷ虽⥌
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  PolyCera® Organic Removal NF

Salt Rejection

• MWCO 500 Dalton

• Pore size < 1 nm 

• Application chemical-free color removaldye molecule concentrate and reuse, COD/BOD reduction, etc. 

• ~0% inorganic salt rejection which enables a high recovery and low energy process

쉗PolyCeraPolyCera®  Titan NF:®  Titan NF:®

PolyCeraPolyCera® Titan NF membranes, engineered with Nobel Prize winning chemistry, have sub-nanometer pore size ® Titan NF membranes, engineered with Nobel Prize winning chemistry, have sub-nanometer pore size ®

with MWCO of 500 Da to 1,000 Da. Titan NF is designed for chemical-free color removal (typical rejection >99%) with MWCO of 500 Da to 1,000 Da. Titan NF is designed for chemical-free color removal (typical rejection >99%) 

while allowing ~0% salt rejection, due to its low charged surface.while allowing ~0% salt rejection, due to its low charged surface.

Performance and Operating Parameters Cleaning and Chemical Exposure Guidelines

Membrane Material Titan Dye (Rose Bengal) rejection  99%

Nominal Pore Size/MWCO 500 Da Monovalent ion rejection  1%

Operating pH Ranges
��±������#�7���o C
��±������#�7���o C Divalent ion (Hardness) rejection  5%

Operating Temperature Ranges ��±���o C Free Chlorine Instantaneous/Total 50 ppm/100,000 ppm hour @ pH 11

Max Inlet Pressure �����EDU Max Cleaning Temperature
85o C @ 1 S+���
50o C @ 10 S+�����

Max Pressure Drop Per Element ��� Max Cleaning pH
1 pH 13.5 @ 50o C
1 pH 10.0 @ 85o C

*Max Total Suspended Solids �����PJ�/ Hydrochloric Acid �������S+ 1.0)

Continuous Free Chlorine �����PJ�/ Citric Acid ������S+ 1.0)

Typical Operating Flux 5 - 40LMH Sodium Hydroxide �����S+ 13.5)

Recommended Pre-Filter 100Ğm Peroxide/Ozone Not compatible

Notes *Max Total Suspended Solids means the max concentration at concentration side.
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  PolyCera® Applications

  PolyCera  PolyCera
®

 Membrane Major Applications
®

 Membrane Major Applications
®

��

• Oil and gas produced water treatment for reuse or discharge

• '$)�HIÀ�XHQW�SROLVKLQJ��WR�UHPRYH�2	*�DQG�766��

• Industrial wastewater reuse

• Industrial process water reuse

• 7UDGLWLRQDO�¿�OWHU�FDUWULGJH�UHSODFHPHQW

• High strength dairy wastewater treatment

• Slaughterhouse wastewater treatment 

• /DQG¿�OO�OHDFKDWH�WUHDWPHQW

• Power plant water and wastewater treatment and reuse

• Industrial laundry wastewater treatment

• Greywater and blackwater treatment and reuse

• RO membrane pretreatment

• Cooling tower/boiler blowdown water treatment 

• Electroplating wastewater treatment 

• E-coat paint recovery

• Whey protein concentration

• POU/POE

• Surface water treatment

• Textile dye wastewater treatment

• Oily wastewater treatment
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PolyCera
® 16)�$16,����&HUWL¿�FDWH�RI�&RPSOLDQFH�E\�8/PolyCera

® 

Awards

2013

PolyCera awarded the Distinction 

for Technology Idol at Global 

Water Awards.

2018

Global Water Awards

Breakthrough Water Technology 

Company of the Year.

2015

Water Planet was selected for 

Global Cleantech's 2015 list of 

100 Ones to Watch.

2014

Oil & Gas Awards West Coast 

Water Management Company of 

the Year.
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Washington, D.C. Brussels San Francisco Shanghai Paris
This document was delivered electronically. www.khlaw.com

1001 G Street, N.W. 
Suite 500 West 
Washington, D.C. 20001 
tel. 202.434.4100 
fax 202.434.4646 

Writer’s Direct Access 
D e v o n  W m .  H i l l  
(202) 434-4279 
h i l l @ k h l a w. c o m

February 5, 2019 

Via Electronic and U.S. Mail 

Dr. Jinwen Wang 
Director of Product Development 
PolyCera, Inc. 
721 S Glasgow Ave., Suite D 
Los Angeles, California  90301 

RE: FDA Status of PolyCera Hydro Flat Sheet Membrane; Our File No. 
PO17080-1 

Dear Dr. Wang: 

The purpose of this letter is to respond to your request for our opinion regarding the U.S. 
Food and Drug Administration (FDA) status of PolyCera, Inc.’s Hydro flat sheet membrane 
when used in food processing applications.  The finished membrane will be used in applications 
such as dairy processing, fat and caseins removal, and whey protein concentration at 
temperatures of 55°C and below. 

Based on the information you have provided to us, we have no hesitation in providing our 
opinion that the Hydro flat sheet membrane may be used as intended in full compliance with the 
Federal Food, Drug, and Cosmetic Act and all applicable food additive regulations.1

*          *          * 

1 Prior to the first use, the Hydro flat sheet membrane should be subjected to a clean-in-
place (CIP) procedure consistent with your manufacturing or customer requirements. 

KELLER AND HECKMAN LLP
Dr. Jinwen Wang 
February 5, 2019 
Page 2 

This document was delivered electronically.

We trust that you will find this letter fully responsive to your request for our opinion.  
Should you have any questions, or if we may be of assistance in any other way, please do not 
hesitate to contact us. 

Cordially yours, 

Devon Wm. Hill 
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