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Dow Liquid Separations Offices.

For more information call Dow Liquid Separations:

Dow Europe

Dow Information Center
Liquid Separations
Officia Building 1

De Boelelaan 7

1083 HJ Amsterdam
P.O. Box 77777

1070 MS Amsterdam
The Netherlands

Dow Pacific

Dow Chemical Australia Ltd.
Liquid Separations

Level 5

20 Rodborough Road
French’s Forest, NSW 2086
Australia

Tel. 61-2-9776-3226

Fax 61-2-9776-3299

Dow North America

The Dow Chemical Company
Liquid Separations

Customer Information Group
P.O. Box 1206

Midland, MI 48641-1206
USA

Tel. 1-800-447-4369

Fax (517) 832-1465

Tel. +31 20 691 6268 E-mail: dowcig@dow.com

Tel. +800 3694 6367 ' Dow Latin America

Fax +31 20691 6418 Dow Quimica S.A.

E-mail: dicinfo@euronet.nl Liquid Separations http://www.dow.com/liquidseps
Rua Alexandre Dumas, 1671

Dow Pacific Sao Paulo — SP — Brazil

Dow Chemical Japan Ltd. CEP 04717-903

Liquid Separations Tel. 55-11-5188 9277

Tennoz Central Tower Fax 55-11-5188 9919

2-24 Higashi Shinagawa 2-chome
Shinagawa-ku, Tokyo 140-8617
Japan

Tel. (813) 5460 2100

Fax (813) 5460 6246

" Toll-free telephone number for the following countries: Belgium, Denmark,
Finland, France, Germany, Ireland, Italy, The Netherlands, Norway, Spain,
Sweden, Switzerland, and The United Kingdom

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. Effective cyst
and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from
one location to another and may change with time, Customer is responsible for determining whether products and the information in this docu-
ment are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable
laws and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published July 1999.

<>
Form No. 609-00024-600QRP

*Trademark of The Dow Chemical Company CH 172-044-E-600



FILMTEC® Tapwater Elements

TW30-2013 TW30-2026 TW30-2514 TW30-2521 TW30-2527 | TW30HP-2527 TW30-2540 TW30HP-2540 | TW30-4014 TW30-4021 TW30-4040 | TW30HP-4040 | TW30LE-4040 | TW30HP-4611 TW30-4619 | TW30HP-4641

PHYSICAL CHARA CTERISTICS for spiral w ound, composite thin film pol yamide
Element Length in inches (mm) 13.0 (330) 26.0 (660) 14.0 (356) 21.0 (533) 27.0 (686) 27.0 (686) 40.0 (1016) 40.0 (1016) 14.0 (356) 21.0 (533) 40 (1016) 40 (1016) 40.0 (1016) 11.45 (291) 19.30 (490) 41.31 (1049)
Element Diameter in inches (mm) 1.8 (46) 1.8 (46) 2.401 (61) 2.401 (61) 2.401 (61) 2.401 (61) 2.401 (61) 2.401 (61) 3.913 (99.4) 3.913 (99.4) 3.913 (99.4) 3.913 (99.4) 3.913 (99.4) 4.61 (117) 4.61 (117) 461 (117)
Product Water Tube [ in inches (mm) 0.68 (17) 0.68 (17) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19)
PWT Protrusion in inches (mm) 1.18 (30) 1.18 (30) 1.19 (30) 1.19 (30) 1.19 (30) 1.19 (30) 1.19 (30) 1.19 (30) 1.05 (27) 1.05 (27) 1.05 (27) 1.05 (27) 1.05 (27) 1.05 (27) 2.19 (56)
Approx. Wet Element Weight in Pounds (kg) 1.1 (0.5) 2.0 (0.9) 2.0 (0.9) 2.0 (0.9) 2.0(0.9) 2.0 (0.9) 4.0 (1.8) 4.0 (1.8) 4.0 (1.8) 4.0 (1.8) 8.0 (3.6) 8.0 (3.6) 8.0 (3.6) 5.0 (2.3) 7.0(3.2) 14 (6.4)
OPERATING LIMITS
Max. Oper. Pressure in PSI (MPa) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 300 (2.1) 600 (4.1) 600 (4.1) 600 (4.1)
Max. Oper. Temperature in °F (°C) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45)
Max. Feed Turbidity (NTU) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Free Chlorine Tolerance (ppm) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
pH range; service 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11
Max. Feed Flow in gpm (m3/h) 3(0.68) 3(0.68) 6 (1.4) 6 (1.4) 6 (1.4) 6 (1.4) 6 (1.4) 6 (1.4) 17 (3.9) 17 (3.9) 17 (3.9) 18 (4.1) 18 (4.1) 13 (3.0) 18 (4.1) 18 (4.1)
Max. Feed SDI 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Product Water Flow Rate in gpd (m3/d) 100 (0.38) 220 (0.83) 175 (0.66) 300 (1.14) 475 (1.80) 600 (2.27) 650 (2.46) 1000 (3.80) 475 (1.80) 900 (3.41) 2200 (8.33) 2800 (10.60) 2000 (7.57) 1200 (4.54) 1450 (5.49) 3800 (14.38)
Stabilized Salt Rejection (%) 99 99 929 99 99 99 99 99 99 99 99 99 98 99 99 99
STANDARD CONDITIONS at 77°F (25°C), pH =8
Feed Concentration (ppm) NaCl 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Feed Pressure in PSI (MPa) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 125 (0.9) 225 (1.6) 225 (1.6) 125 (0.9)
Recovery (%) 5 10 5 8 10 10 15 15 8 15 15 5 15 8 15 15

FILMTEC Seawater Elements

SW30-2514 | SW30HR-2514 | SW30-2521 | SW30HR-2521 | SW30-2540 | SW30HR-2540 | SW30-4021 | SW30HR-4021 | SW30-40 SW30HR-40 SW30-8040 | SW30HR-8040 | SW30HR-380

PHYSICAL CHARA CTERISTICS for spiral w ound, composite thin film pol yamide
Element Length in inches (mm) 14.0 (356) 14.0 (356) 21.0 (533) 21.0 (533) 40.0 (1016) 40.0 (1016) 21.0 (533) 21.0 (533) 40.0 (1016) 40.0 (1016) 40.0 (1016) 40.0 (1016) 40.0 (1016)
Element Diameter in inches (mm) 2.4 (61) 2.4 (61) 2.4 (61) 2.4 (61) 2.4 (61) 2.4 (61) 3.9 (99) 3.9 (99) 3.9 (99) 3.9 (99) 7.9 (201) 7.9 (201) 7.9 (201)
Product Water Tube [J in inches (mm) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 0.75 (19) 1.125 (29) 1.125 (29) 1.125 (29)
PWT Protrusion in inches (mm) 1.1(28) 1.1(28) 1.1(28) 1.1 (28) 1.1(28) 1.1(28) 1.1(28) 1.1 (28) 1.0 (25.4) 1.0 (25.4) - -
Approx. Wet Element Weight in Pounds (kg) 2.0(0.9) 2.2 (1.0) 2.6 (1.2) 2.6 (1.2) 4.8 (2.2) 4.8 (2.2) 5.9 (2.7) 5.9 (2.7) 11.0 (5.0) 11.0 (5.0) 37.4 (17.0) 37.4 (17.0) 39.5 (18.0)

OPERATING LIMITS
Max. Oper. Pressure in PSI (MPa) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1000 (6.9) 1015 (7.0) 1015 (7.0) 1015 (7.0)
Max. Oper. Temperature in °F (°C) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45)
Max. Feed Turbidity (NTU) 1 1 1 1 1 1 1 1 1 1 1 1 1
Free Chlorine Tolerance (ppm) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
pH range; service 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11 2-11
Max. Feed Flow in gpm (m3/h) 6 (1.4) 6 (1.4) 6 (1.4) 6 (1.4) 6 (1.4) 6 (1.4) 18 (4.1) 18 (4.1) 18 (4.1) 18 (4.1) 60 (14) 60 (14) 60 (14)
Max. Feed SDI 5 5 5 5 5 5 5 5 5 5 5 5 5
Product Water Flow Rate in gpd (m3/d) 100 (0.38) 65 (0.25) 200 (0.76) 130 (0.5) 540 (2.0) 320 (1.2) 600 (2.3) 400 (1.5) 1500 (5.7) 1000 (3.8) 6000 (23) 4000 (15) 6000 (23)
Stabilized Salt Rejection (%) 99.4 99.4 99.4 99.4 99.4 99.4 99.4 99.4 99.4 99.4 99.1 99.4 99.6

STANDARD CONDITIONS at 77°F (25°C), pH =8

Feed Concentration (ppm) NaCl 32000 32000 32000 32000 32000 32000 32000 32000 32000 32000 32000 32000 32000
Feed Pressure in PS| (MPa) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5)
Recovery (%) 2 2 4 4 8 8 4 4 8 8 10 8 8

FILMTEC Brac kish Water Elements

BW30-2540 BW30-4040 BW30HP-4040 BW30-330 BW30-365 BW30 BW30LE-440

PHYSICAL CHARA CTERISTICS for spiral w ound, composite thin film pol yamide
Element Length in inches (mm) 40.0 (1016) 40.0 (1016) 40.0 (1016) 40.0 (1016) 40.0 (1016) 40.0 (1016) 40.0 (1016)
Element Diameter in inches (mm) 2.401 (61) 3.913 (99.4) 3.913 (99.4) 7.9 (201) 7.9 (201) 7.9 (201) 7.9 (201)
Product Water Tube O in inches (mm) 0.75 (19) 0.75 (19) 0.75 (19) 1.125 (29) 1.125 (29) 1.125 (29) 1.5 (38)
PWT Protrusion in inches (mm) 1.19 (30) 1.05 (27) 1.05 (27) - - - -
Approx. Wet Element Weight in Pounds (kg) 48(2.2) 11.0 (5.0) 11.0 (5.0) 32.4 (17.0) 32.4 (17.0) 32.4 (17.0) 32.4 (17.0)

OPERATING LIMITS
Max. Oper. Pressure in PSI (MPa) 600 (4.1) 600 (4.1) 600 (4.1) 600 (4.1) 600 (4.1) 600 (4.1) 600 (4.1)
Max. Oper. Temperature in °F (°C) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45) 113 (45)
Max. Feed Turbidity (NTU) 1 1 1 1 1 1 1
Free Chlorine Tolerance (ppm) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
pH range; service 2-11 2-11 2-11 2-11 2-11 2-11 2-11
Max. Feed Flow in gpm (m3/h) 6 (1.4) 17 (3.9) 18 (4.1) 70 (16) 70 (16) 85 (19) 85 (19)
Max. Feed SDI 5 5 5 5 5 5 5
Product Water Flow Rate in gpd (m3/d) 650 (2.46) 2200 (8.33) 2800 (10.6) 7500 (28) 9500 (36) 10500 (40) 11500 (44)
Stabilized Salt Rejection (%) 99 99 99 99.5 99.5 99.5 99

STANDARD CONDITIONS at 77°F (25°C), pH =8

Feed Concentration (ppm) 2000 2000 2000 2000 2000 2000 2000
Feed Pressure in PS| (MPa) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 225 (1.6) 150 (1.0)
Recovery (%) 15 15 15 15 15 15 15

FILMTEC Membranes e FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.

Product overviews for low pressure tapwater, semiconductor, and nano-

filtration elements are also available.

Flow rates for individual elements may vary.

Please refer to the specific Product Information data sheets.

Product water flow and rejection are based on standard conditions.
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FILMTEC Membranes

T

FILMTEC® Home Drinking Water RO Elements

For maximum performance, the
best choice is FILMTEC elements

FILMTEC RO elements have been
installed as part of more water
purification systems—in more
applications—than any other ele-
ment. They've been a leader in both
consumer and commercial RO

systems for more than a decade, with

hundreds of thousands of drinking
water systems based on FILMTEC
elements in operation today.

And for good reason. FILMTEC
home drinking water RO elements
are constructed using advanced

automated manufacturing technol-
ogy. Unlike the hand-rolled elements
sold by some manufacturers,
FILMTEC elements are built to opti-
mum physical tolerances, minimizing
element-to-element differences. In
addition, critical fastening points are
sonic-welded for maximum strength
and durability. For ease of installa-
tion, we also offer dry low-pressure
RO elements. Finally, extensive
testing ensures that every FILMTEC
element we ship meets our high
standards for fabrication quality.

Higher Flow Means Faster Fills

The higher an element’s flow, the
more water the RO system can pur-
ify in a given amount of time. That
means elements with higher flows
will allow the system’s tank to refill
faster. Thanks to our precision
fabrication techniques, FILMTEC
elements produce higher flows than
many competitive elements at
identical pressures. In cooler
environments this is extremely
important, since low temperatures
can adversely influence tank fill
times. Following are comparisons of
the pure water production capacity
of various FILMTEC elements.

Time to Fill a 3-Gallon Tank (at 50 psi 1, 25°C)
Element Gallons Per Day (I/h) Fill Time
TW30-1812-16 16 (2.5) 4.5 hours
TW30-1812-24 24 (3.8) 3.0 hours
TW30-1812-36 36 (5.7) 2.0 hours
TW30-1812-50 50 (7.9) 1.4 hours
TW30-1812-75 75(11.8) 0.9 hours

Amount of water produced in 1 hour (at 50 psi !

2

2

TW30-1812-16

Individual performance of each element can be higher or lower, depending on the actual pressure used.

*Trademark of The Dow Chemical Company

TW30-1812-24

TW30-1812-36

)
ﬁ
— )
v v

TW30-1812-50

TW30-1812-75

COMPONENT
Tested and Certified to
ANSI/NSF Standard 58

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.




FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America .........cccceenene 1-800-447-4396
Latin America .........ccoovevenene (+55) 11-5188-9277
EUrope ....ccooviiiiiciiiee (+31) 20-691-6268
Japan ... (+81) 3-5460-2100
AUSralia ..o (+61) 2-9776-3226

http://www.dow.com/liquidseps

High flow even at 50 psi

FILMTEC home drinking water RO
elements are available in a broad
range of flows, allowing you to select
the element that best matches your
specific pure water needs at various
pressures. When comparing com-
petitive claims for flow, it's important
to know the pressure at which the
element was tested.

Comparison of flow at various pressures Temperature effect on home drinking
(constant temperature, recovery) water elements
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NOTICE: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cysts and pathogens reduction is dependent on the complete system design and on the operation and maintenance of the system.

NOTICE: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Form No. 609-00184-298XQRP

*Trademark of The Dow Chemical Company CH 172-166-E-298R

Published February 1998.



Product Information

FILMTEC Membranes

FILMTEC™ Home Drinking Water RO Elements

Product Specifications

Part Applied Pressure Product Water Flow Minimum Salt Stabilized Salt

Number psig (bar) Rate gpd (Iph) Rejection CI” (%) Rejection CI” (%)
TW30-1812-24 93430 50 (3.4) 24 (3.8) 96 98
TW30-1812-36 80719 50 (3.4) 36 (5.7) 96 98
TW30-1812-50 80722 50 (3.4) 50 (7.9) 96 98
TW30-1812-75 114731 50 (3.4) 75 (11.8) 96 98
TW30-1812-100 170102 50 (3.4) 100 (15.8) 90 92

1. Permeate flow and salt rejection based on the following conditions: 250 ppm softened tapwater, 50 psi (.36 MPa),
77°F (25°C), pH 8, and 15% recovery.

11.74
| 10.0 | 1.75
@—I
O | .68 DIA TW30-1812
.87 |
Feed
Brine Seal
) Product Dimgnsions in Inches:
Brine PWT (1 inch = 25.4 mm)
Operating Limits
Membrane TYPE .....ccccvvvvereiiciee e Polyamide Thin-Film Composite
Maximum Operating TEMPErature..........ccccvvecverreieeieeneenineeseenee 113°F (45°C)
Maximum Operating PreSSUre .........cccccvevveevieeceiee s 600 psig (41 bar)
Maximum Pressure DIOP .....ccvocveeiiee e cie e 13 psig (0.9 bar)
pH Range, Continuous OPeration?............ccccveiieiiveeiee e see e s see e 2-11
pH Range, Short-Term Cleaning (30 MiN.)P.........ccccovviiinienieniieienene e 1-12
Maximum Feed Silt Density INdeX (SDI) .....cccovveiiiiiiiineeece e SDI 5
Free Chloring TOIEIranCeS. ........ccvvviiviiie i <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).
Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure.
Since oxidation damage is not covered under warranty, FilmTec recommends removing residual free chlorine by
pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E for more

information.
COMPONENT
Tested and Certified to
*Trademark of The Dow Chemical Company ANSI/NSF Standard 58

FILMTEC Membranes
Form No. 609-09010-302XQRP
CH 172-046-E-302R



Comparison of flow at various pressures

(constant temperature, recovery)

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America ........... 1-800-447-4369
Latin America . .......... (+55) 11-5188-9345
Europe ............. ... (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

Temperature effect on home drinking
water elements
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Important Operating Information

1. Install element into vessel.

2. Permeate obtained from first hour
of operation should be discarded.
Do not use this initial permeate for
drinking water or food preparation.

3. Keep elements moist at all times
after initial wetting.

4. If operating specifications given in
this Technical Bulletin are not
strictly followed, the limited
warranty will be null and void.

5. To prevent biological growth during
storage, shipping, or system
shutdowns it is recommended that
elements be immersed in a

Temperature (°C)

protective solution. The standard
storage solution contains

1.5 percent (by weight) sodium
metabisulfite (food grade).

. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

. The customer is fully responsible

for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 2002.

*Trademark of The Dow Chemical Company

T

Form No. 609-09010-302XQRP
CH 172-046-E-302R



Product Information

FILMTEC Membranes

FILMTEC® Low-Pressure RO Element

Product Specifications

Product Water Flow Rate Minimum Salt Typical Salt

Product (gpd) (m3/d) (Iph) Rejection CI" (%) Rejection ClI” (%)

TW30-1812-75 75 028 11.8 96 98

1. Permeate flow and salt rejection based on the following conditions: 250 ppm softened tapwater, 50 psi (.36 MPa),
77°F (25°C), pH 8, and 15% recovery.

10.0 1.75 —‘

]
o | .68 DIA
A
4 —
.87
Feed
. Dimensions in inches:
Brine PWT (1 inch = 25.4 mm)
Operating Limits
Maximum Operating PreSSUIe.........ccooiiiriienieieiese s 125 psi (0.86 MPa)
Maximum Feed Flow Rate..........cccooiiiiiiiii e 2 gpm (7.5 Ipm)
Minimum Concentrate FIOW Rate..........cccvveieieiiniiiicccee 4 x permeate flow
pH Range, Continuous OPeration............ccooeiiieriieiiere s 2-11
pH Range, Short-Term Cleaning (30 MiIN.) .....cccoooiiiriienienieeee e 1-12
Maximum Operating Temperature ..........ccccoveeiieiiiiiieeceeeee e 113°F (45°C)
Maximum Feedwater TUrDIdity ...........cooieiiiiiiie e 1 NTU
Maximum Feed Silt Density INdeX ..........cceiueiiriiiiiiieee e SDI 5
Free Chloring TOIBraNCE ..........coiiiiiiicieie ittt <0.1 ppm
COMPONENT
Tested and Certified to

*Trademark of The Dow Chemical Company ANSI/NSF Standard 58

FILMTEC Membranes « FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.dow.com/liquidseps
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Important Operating Information
1. Install element into vessel. protective solution. The standard

storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

2. Permeate obtained from first hour
of operation should be discarded.
Do not use this initial permeate for
drinking water or food preparation. 6. The membrane shows some

resistance to short-term attack by

chlorine (hypochlorite). Continuous
exposure, however, may damage

4. If operating specifications given in the membrane and should be
this Technical Bulletin are not avoided.
strictly followed, the limited
warranty will be null and void.

3. Keep elements moist at all times
after initial wetting.

7. The customer is fully responsible
for the effects of incompatible

5. To prevent biological growth during chemicals on elements. Their
storage, shipping, or system use will void the element limited
shutdowns it is recommended that warranty.

elements be immersed in a

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Form No. 609-00213-398QRP

*Trademark of The Dow Chemical Company CH 172-179-E-398

Published March 1998.



Product Information

DOV g
FILMTEC Membranes

FILMTEC High Flow 100 Gallons Per Day Drinking Water Element

FILMTEC™ reverse osmosis membrane elements for home drinking water are the industry’s most reliable. Advanced
membrane technology and automated fabrication allow these elements to deliver consistent performance that equipment
suppliers, water treatment dealers and residential customers can rely on. FILMTEC elements are shipped dry for
convenient handling and long shelf-life.

FILMTEC TW30-1812-100 is rated at 50 psi and will purify about 20% more water than competitive elements rated
at 60 psi.

Product Specifications

Part Applied Pressure Permeate Flow Stabilized Salt

Product Number psig (bar) Rate, gpd (I/h) Rejection (%)

TW30-1812-100 170102 50 (3.4) 100 (16) 9

1. Permeate flow and salt rejection based on the following test conditions: 250 ppm softened tapwater, 77°F (25°C),
15% recovery and the specified applied pressure.

2. Minimum salt rejection is 90.0%.

3. Permeate flows for individual elements may vary +/-20%.

4. Product specifications may vary slightly as improvements are implemented.

11.74
10.0 | 1.75
{
‘ﬂ 68 DIA
7
.87
Feed
Brine Seal
Product Dimensions in Inches:
Brine (L inch = 25.4 mm)

Operating Limits
Membrane TYPE ....covvvveeiee e Polyamide Thin-Film Composite
Maximum Operating TEMPErature ..........ccccvveverreieeseeneeneneeseeneees 113°F (45°C)
Maximum Operating PreSSUre ...........cecvrveieeneenenicnresee e 300 psig (21 bar)
Maximum Feed FIOW Rate.........ccccccveiieiciee e 2 gpm (7.6 Ipm)

pH Range, Continuous OPeration?............cccceeiieeieeeiiee e ssiee e s
pH Range, Short-Term Cleaning (30 min.)P..........cccoveiieiieenieie e
Maximum Feed Silt Density Index (SDI)

Free Chloring TOIEranCES...........eevvv e

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure.
Since oxidation damage is not covered under warranty, FilmTec recommends removing residual free chlorine by
pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E for more
information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00382-402QRP
CH 172-294-E-402



General Information

1. Permeate obtained from first 24
hours of operation should be
discarded. Do not use this initial
permeate for drinking water or food
preparation.

2. Keep elements moist at all times
after initial wetting.

3. If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America ........... 1-800-447-4369
Latin America . .......... (+55) 11-5188-9345
Europe ............. ... (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

4. To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

5. The membrane shows some
resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

6. The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements. Their use will void the
element limited warranty.

7. Avoid permeate-side
backpressure at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published April 2002.

T

*Trademark of The Dow Chemical Company

Form No. 609-00382-402QRP
CH 172-294-E-402



Product Information

FILMTEC Membranes

FILMTEC™ 2" Tapwater RO Elements

Product Specifications

Product Water Flow Rate Minimum Salt Stabilized Salt

(gpd) (m3/d) (I/h) Rejection CI™ (%) Rejection CI™ (%)
TW30-2026 220 0.8 33 96.0 99.0

1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm NaCl, 225 psi
(1.6 MPa), 77°F (25°C), pH 8, and recovery as indicated below.
2. Flow rates for individual elements may vary +15%.

C DIA E ~ [ _‘D DIA

Feed U-Cup Brine Seal ‘Tape Outer Wrap End Cap

Brine Product

Operating Limits

MEMDBIANE TYPE....viiiiiiiieereere e Thin-Film Composite
Maximum Operating PreSSUIE...........cciveiriireeneeie e 300 psi (2.1 MPa)
Maximum Feed FIOW Rt .........cccooviiiirieecec e 3 gpm (11 Ipm)
PH RANGE, CONLINUOUS. .....cueeitieiieiieie ettt 2-11
pH Range, Cleaning Cycle (30 MiIN.) ....occuoveireenieieeie e 1-12
Maximum Operating TEMPETALUIE ..........cceereeriereiie e 113°F (45°C)
Maximum Feed TUIDIAILY ........oooviriirieiee e 1NTU
Maximum Feed Silt DENSItY INAEX .......coovireiiiiiieieee e SDI 5
Free ChIoring TOIEIANCE ......ccvovieiiiiiie e <0.1 ppm

Single-Element Recovery Dimensions — Inches (mm)
(Permeate Flow to Feed Flow) B C
TW30-2026 0.1 26.0 (660) 1.18 (30) 0.68 (17) 1.8 (46)
3. Element to fit 2.12-inch 1.D. pressure vessel. linch =25.4 mm

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-09020-602XQRP



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The
standard storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America ........... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

5. Elements must be in use for at least

six hours before formaldehyde is
used as a biocide. If the elements
are exposed to formaldehyde
before being in use for this period
of time, a loss in flux may result.

. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

. The customer is fully responsible

for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published June 2002.

T

*Trademark of The Dow Chemical Company

Form No. 609-09020-602XQRP



Product Information

FILMTEC Membranes

FILMTEC®2.5" Tapwater RO Elements

Product Specifications

Product Water Flow Rate Minimum Salt Stabilized Salt
Product (gpd) (m3/d) (I/n) Rejection CI" (%)  Rejection CI” (%)
TW30-2514 175 0.66 28 98.0 99.0
TW30-2521 300 1.14 47 98.0 99.0
TW30-2527 475 1.80 75 98.0 99.0
TW30HP-2527 600 2.27 95 98.0 99.0
TW30-2540 650 2.46 104 98.0 99.0
TW30HP-2540 1000 3.80 150 98.0 99.0
1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm NaCl, 225 psi

(1.6 MPa), 77°F (25°C), pH 8, and recovery as indicated below.

. Flow rates for individual elements may vary -15%/+25% for TW30-2514, TW30-2521, TW30-2527
and TW30-2540 and -15%/NUL (NUL: No Upper Limit) for TW30HP-2527 and TW30HP-2540.

. Sales specification may vary slightly as design revisions take place.

| g |
] o]

comal ~ D DIA

. { i

N

w

U-Cup Brine Seal Tape Outer Wra End Ca :
Feed P i i P" Bine Product
Operating Limits
MEMBIANE TYPE ...ttt Thin-Film Composite
Maximum Operating PreSSUIE...........cucoviuiieiiieieeieee e 300 psi (2.1 MPa)
Maximum Feed FIOW Rate ..........cccveiiiiiiiiiiccc e 6 gpm (1.4 m3/h)
PH RANGE, CONTINUOUS......ccuviiiiiiiieiiie ettt 2to 11
pH Range, Cleaning Cycle (30 MiIN.) ......cooieiiiiniiieieeeee e 1to12
Maximum Operating TEMPETALUIE ...........covvereerieiiire e 113° F (45 °C)
Maximum Feed TUIDITILY ..o 1NTU
Maximum Feed Silt DENSItY INAEX ....c.eoiiiiiiiiiiciieieere e SDI 5
Free ChIoring TOIEIANCE .......cviiiiiieiiecce e <0.1 ppm
Single-Element Recovery Dimensions —Inches (mm)
Product (Permeate Flow to Feed Flow) B C
TW30-2514 0.05 14.0 (356) 1.19 (30) 0.75 (19) 2.401 (61)
TW30-2521 0.08 21.0 (533) 1.19 (30) 0.75 (19) 2.401 (61)
TW30-2527 0.10 27.0 (686) 1.19 (30) 0.75 (19) 2.401 (61)
TW30HP-2527 0.10 27.0 (686) 1.19 (30) 0.75 (19) 2.401 (61)
TW30-2540 0.15 40.0 (1016) 1.19 (30) 0.75 (19) 2.401 (61)
TW30HP-2540 0.15 40.0 (1016) 1.19 (30) 0.75 (19) 2.401 (61)
4. Element to fit 2.45-inch I.D. pressure vessel. 1inch =25.4 mm

*Trademark of The Dow Chemical Company

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping, or system
shutdowns it is recommended that
elements be immersed in a
protective solution. The standard
storage solution contains 1.5
percent (by weight) sodium
metabisulfite (food grade).

5. Elements must be in use for
at least six hours before
formaldehyde is used as a biocide.
If the elements are exposed to
formaldehyde before being in use
for this period of time, a loss in flux
may result.

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America .. ......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://lwww.dow.com/liquidseps

6. The membrane shows some
resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

7. The customer is fully responsible
for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 1998.

Form No. 609-09030-398XQRP

*Trademark of The Dow Chemical Company CH 172-033-E-398R



Product Information

FILMTEC Membranes

FILMTEC®4" Tapwater RO Elements

Product Specifications

Product Water Flow Rate Minimum Salt Stabilized Salt
Product (gpd) (m3/d) Rejection CI" (%)  Rejection CI” (%)
TW30-4014 475 1.80 76 98.0 99.0
TW30-4021 900 3.41 142 98.0 99.0
TW30-4040 2200 8.33 347 98.0 99.0
TW30HP-4040 2800 10.60 442 98.0 99.0

1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm NacCl, 225 psi
(1.6 MPa), 77°F (25°C), pH 8, and recovery as indicated below.

2. Flow rates for individual elements may vary -15%/+25% for TW30-4014, TW30-4021 and
TW30-4040 and -15%/NUL (NUL: No Upper Limit) for TW30HP-4040.

3. Sales specification of TW30-4014 and TW30-4021 may vary slightly as design revisions take place.

A
|

|
7, I

CDA|[ — E D DIA
N | ]

| Tape Outer Wrap

U-Cup Brine Seal

Feed End Cap | Brine Product

Operating Limits

MEMDIANE TYPE ...ttt Thin-Film Composite
Maximum Operating PreSSUIE.........cccuoiiiviiieieeieeie e 300 psi (2.1 MPa)
Maximum Feed FIOW Rate ..........ccooveiiiiiiiciie e 17 gpm (3.9 m3/h)t
PH RANGE, CONLINUOUS. .....cuviiiiiiieieieii ettt 2t011
pH Range, Cleaning Cycle (30 MiN.) ..o 1to12
Maximum Operating TEMPETALUIE .........cccuereeiieiieiieiie e 113° F (45 °C)
Maximum Feed TUIDIAILY .........ooviiiiiiie e 1NTU
Maximum Feed Silt DENSItY INUEX .......cooviiiiiiiiieii e SDI 5
Free ChIoring TOIEIANCE ......cc.viiieiiiiiicie e <0.1 ppm

Single-Element Recovery Dimensions — Inches (mm)
Product (Permeate Flow to Feed Flow) B C
TW30-4014 0.05 14.0 (356) 1.05 (27) 0.75 (19) 3.913 (99.4)
TW30-4021 0.08 21.0 (533) 1.05 (27) 0.75 (19) 3.913 (99.4)
TW30-4040 0.15 40.0 (1016) 1.05 (27) 0.75 (19) 3.913 (99.4)
TW30HP-4040 0.15 40.0 (1016) 1.05 (27) 0.75 (19) 3.913 (99.4)
4. Consult most recent DESIGN GUIDELINES for multiple element applications and 1inch =25.4 mm

recommended element recovery rates for various feed sources.
5. Element to fit 4.00-inch I.D. pressure vessel.
TMaximum feed flow for TW30HP-4040 is 18 gpm (4.1 m3/h).

*Trademark of The Dow Chemical Company

FILMTEC Membranes « FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The
standard storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America .. ......... 1-800-447-4369
Latin America . .......... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.dow.com/liquidseps

5. Elements must be in use for at least

six hours before formaldehyde is
used as a biocide. If the elements
are exposed to formaldehyde
before being in use for this period
of time, a loss in flux may result.

. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

. The customer is fully responsible

for the effects of incompatible
chemicals on elements.Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 1998.

<>

*Trademark of The Dow Chemical Company

Form No. 609-09040-398XQRP
CH 172-031-E-398R



Product Information

FILMTEC Membranes

FILMTEC 4040 Elements for Commercial Applications

FILMTEC™ elements with different performance characteristics are available to meet the various needs of commercial
applications. TW30-4040 elements are an industry standard that deliver the highest salt rejection, while XLE-4040
elements offer the lowest operating pressure available while maintaining a 99% solute rejection rating. Tape-wrapped
elements are considered more economical for systems with one or two elements per housing. TW30-4040 elements are
built with the same high quality membrane and materials of construction as the FILMTEC BW30 series of elements for
industrial applications, except for the outerwrap (tape instead of fiberglass). For convenience during shipping, storage
and loading, FILMTEC elements are available in a dry state.

Product Specifications

<>

Part Active Area Applied Pressure Permeate Flow Stabilized Salt
Product Number ftz (m?) psig (bar) Rate, gpd (m?/d) Rejection (%)
TW30-4040 80610 82 (7.6) 225 (15.5) 2200 (8.3) 99.5
TW30HP-4040 80622 82 (7.6) 225 (15.5) 3200 (12) 99.0
XLE-4040 154546 82 (7.6) 100 (6.9) 2400 (9.1) 99.0

1. Permeate flow and salt rejection based on the following test conditions: 77°F (25°C) and 15% recovery and the specified applied pressure.
TW30-4040 and TW30HP-4040 are tested on a 2000 ppm NaCl feed stream. XLE-4040 is tested on a 500 ppm NaCl feed stream.

2. Permeate flows for individual elements may vary +/-20%.

3. Minimum initial salt rejection is 98.0%.

4. Product specifications may vary slightly as improvements are implemented.

| B A B |
=] Bl _‘ '@
CDIA / \< ? E D DIA FilmTec sells coupler part number
89055 for use in multiple element
I J housings. Each coupler includes
% two 2-210 EPR o-rings, FilmTec
| Tape Outer Wrap part number 89255.
Feed End Cap ' Brine! | Product
Maximum Feed Typical Recovery Dimensions — Inches (mm)
Product Flow Rate, gpm (m3/h) Rate (%) B C
TW30-4040 14 (3.2) 15 40.0 (1016) 1.05 (26.7) 0.75 (19) 3.9 (99)
TW30HP-4040 14 (3.2) 15 40.0 (1016) 1.05 (26.7) 0.75 (19) 3.9 (99)
XLE-4040 14 (3.2) 15 40.0 (1016) 1.05 (26.7) 0.75 (19) 3.9 (99)
linch =25.4 mm

1. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate.
2. Refer to FilmTec Design Guidelines for multiple-element systems.
3. TW30-4040, TW30HP-4040 and XLE-4040 elements fit nominal 4-inch 1.D. pressure vessel.

Operating Limits

Membrane TYPE ....c.oovveeieieiee e Polyamide Thin-Film Composite
Maximum Operating TEMPErature.........ccccccvevvveeviieesree s e eseee e 113°F (45°C)
Maximum Operating PreSSUIE .........ccevvveviveeiieesieesiee e sneens 600 psig (41 bar)
Maximum PreSSure DIOP ....cocvveveeiiee e sieesiiee e eseeeneeesseee e 13 psig (0.9 bar)
pH Range, Continuous OPEeration?...........cccovecvereeiiereenrieeesee e 2-11
pH Range, Short-Term Cleaning (30 MiN.)P........cccccovireniiniiinenene e 1-12
Maximum Feed Silt Density INdeX (SDI) ......ccooiiiiiiriieeee e SDI5
Free Chloring TOIEIranCES.........cecicvie i <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).
Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

¢ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not
covered under warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical
bulletin 609-22010/CH 172-144-E for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00364-102QRP
CH 172-281-E-102



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

* Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America ........... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

* Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
30 psi (2.1 bar).

Avoid permeate-side backpressure
at all times.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published January 2002.

*Trademark of The Dow Chemical Company

Form No. 609-00364-102QRP
CH 172-281-E-102



Product Information

FILMTEC Membranes

FILMTEC®4.6" Tapwater RO Elements

Product Specifications

Product Water Flow Rate Minimum Salt Stabilized Salt
Product (gpd) (m3/d) Rejection CI" (%)  Rejection CI” (%)
TW30HP-4611 1200 4,54 189 98.0 99.0
TW30-4619 1450 5.49 229 98.0 99.0
TW30HP-4641 3800 14.38 599 98.0 99.0

1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm NaCl, 225 psi
(1.6 MPa), 77°F (25°C), pH 8, and recovery as indicated below.

2. Flow rates for individual elements may vary -15%/+25% for TW30-4619 and -15%/NUL
(NUL: No Upper Limit) for TW30HP-4611 and TW30HP-4641.

3. Sales specification may vary slightly as design revisions take place.

N
Bl

{ L _lcpa

Feedi | Fiberglass Outer Wrap End Cap E
Plug' ' U-Cup Brine Seal Brine| | Product
Operating Limits
MEMDIANE TYPE ...ttt Thin-Film Composite
Maximum Operating PreSSUIE..........ccuooiiviiiiiieiiee e 600 psi (4.1 MPa)
Maximum Feed FIOW RALE ..........ccoiiiiiiiieiece e See note 4
PH RANGE, CONLINUOUS......cuviiiiiiiieiiieiiet e 2to 11
pH Range, Cleaning Cycle (30 MiN.) ..o 1to12
Maximum Operating TEMPETALUIE ..........ccevverieiriiieiee e 113° F (45 °C)
Maximum Feed TUIDIAITY .........oooviiiiiiiiiee e 1NTU
Maximum Feed Silt DENSItY INUEX .......ccoviiiiriiiieiiee e SDI 5
Free ChIoring TOIEIANCE ......ccviiieiiiiiiec e <0.1 ppm
Single-Element Recovery Dimensions - Inches (mm)
Product (Permeate Flow to Feed Flow) B C
TW30HP-4611 0.05 11.45 (291) 1.05 (27) 0.75 (19) 4.61 (117)
TW30-4619 0.08 19.30 (490) - 0.75 (19) 4.61 (117)
TW30HP-4641 0.15 41.31(1049) 2.19 (56) 0.75 (19) 4.61 (117)
4. Maximum Feed Flow: 13 gpm (3.0 m3/h) for TW30HP-4611 and 18 gpm (4.1 m3/h) 1linch =25.4 mm

for TW30-4619 and TW30HP-4641.
5. Element to fit 4.6-inch I.D. pressure vessel.

*Trademark of The Dow Chemical Company

FILMTEC Membranes ¢« FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The
standard storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America .. ......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://lwww.dow.com/liquidseps

5. Elements must be in use for at least

six hours before formaldehyde is
used as a biocide. If the elements
are exposed to formaldehyde
before being in use for this period
of time, a loss in flux may result.

6. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

7. The customer is fully responsible

for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 1998.

T

*Trademark of The Dow Chemical Company

Form No. 609-00150-398XQRP
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Product Information

FILMTEC Membranes

FILMTEC Extra Low Energy (XLE) Elements for Commercial Systems

<>

New FILMTEC® XLE elements offer better system performance and economics by operating at very low applied
pressure. XLE membrane, made with a patented technology, provides consistent and reliable system performance. And
for added convenience, XLE elements are available in a dry state for rapid start-up (see Figure 1 on reverse). The new
XLE series of elements replaces TW30LE elements which were made with an older membrane technology.

Product Specifications

Active Applied Pressure Permeate Flow Stabilized Salt

Area ft2 (m?) psig (bar) Rate gpd (m3/d) Rejection (%)
XLE-2521 154530 13(1.2) 100 (6.9) 330 (1.3) 99.0
XLE-2540 154543 28 (2.6) 100 (6.9) 770 (2.9) 99.0
XLE-4021 154540 36 (3.3) 100 (6.9) 1000 (3.8) 99.0
XLE-4040 154546 82 (7.6) 100 (6.9) 2400 (9.1) 99.0

1. Permeate flow and salt rejection based on the following test conditions: 500 ppm NaCl, 77°F (25°C) and recovery as indicated below.
2. Permeate flows for individual elements may vary +/-20%.

3. Minimum stabilized salt rejection is 98.0%.

4. Product specifications may vary slightly as improvements are implemented.

| A |

8] 8]
/

coal =
N |

Feed

\

D DIA FilmTec sells coupler part
number 89055 for use in multiple
element housings. Each coupler
includes two 2-210 EPR o-rings,
FilmTec part number 89255.

Tape Outer Wrap
End Cap ' Brine

Typical Recovery

Product

Maximum Feed Dimensions — Inches (mm)

Product Flow Rate, gpm (m3/h) Rate (%) B C

XLE-2521 6 (1.4) 8 21.0(553) 1.19(30.2) 0.75 (19) 2.4 (61)
XLE-2540 6 (1.4) 15 40.0 (1016) 1.19(30.2) 0.75 (19) 2.4 (61)
XLE-4021 14 (3.2) 8 21.0(553) 1.05(26.7) 0.75 (19) 3.9 (99)
XLE-4040 14 (3.2) 15 40.0 (1016) 1.05 (26.7) 0.75 (19) 3.9 (99)

1. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate.

linch =25.4 mm

2. Refer to FilmTec Design Guidelines for multiple-element systems.
3. XLE-2521 and XLE-2540 elements fit nominal 2.5-inch I.D. pressure vessel. XLE-4021 and XLE-4040 elements fit nominal 4-inch I.D. pressure vessel.

Operating Limits

Membrane TYPE ...cccvevveeiee e Polyamide Thin-Film Composite
Maximum Operating TeMPErature .........ccccccveveveeriueesiiee e seeeneeee e 113°F (45°C)
Maximum Operating PreSSUre ...........ccoovvereereeiieeesne e 600 psig (41 bar)
Maximum Pressure DIrOp .......cccoovevverieiineesees e 13 psig (0.9 bar)
pH Range, ContinUOUS OPEration?...........coccueeiieeieeiiiesieesiee e 2-11
pH Range, Short-Term Cleaning (30 min.)P.........cccooeviieviieieeie e, 1-12
Maximum Feed Silt Density INdeX (SDI) .....cceeveeivieiieecee e SDI 5
Free ChIoring TOIEIranCES.........cuvicive i <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not
covered under warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical
bulletin 609-22010/CH 172-144-E for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes

Form No. 609-00349-101QRP
CH 172-277-E-101



Figure 1. XLE-4040 Start-up Rejection Data

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.filmtec.com
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Important Information

Proper start up of reverse osmaosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

« Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
30 psi (2.1 bar).

Avoid permeate-side backpressure
at all times.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published January 2001.

T

*Trademark of The Dow Chemical Company

Form No. 609-00349-101QRP
CH 172-277-E-101
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Product Information

FILMTEC Membranes

FILMTEC Fiberglassed Elements for Light Industrial Systems

<>

FILMTECE® fiberglassed brackish water elements consistently provide outstanding system performance. Fiberglassed
elements are recommended for multiple-element housings containing three or more membrane elements as they are
designed to withstand higher pressure drops. BW30 elements are designed for systems requiring the highest possible
rejection. BW30LE elements are designed for customers wanting savings from lower energy requirements.

Product Specifications

Part Active Applied Pressure Permeate Flow Stabilized Salt
Product Number Area ft2 (m?) psig (bar) Rate gpd (m3/d) Rejection (%)
BW30-2540 80766 28 (2.6) 225 (15.5) 750 (2.8) 99.5
BW30-4040 80783 82 (7.6) 225 (15.5) 2200 (8.3) 99.5
BW30LE-4040 80604 82 (7.6) 150 (10.3) 2000 (7.7) 99.0

1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm NacCl, 77°F (25°C) and 15% recovery.
2. Permeate flows for individual elements may vary +/-20%.

3. Minimum initial salt rejection is 98.0%.

4. Product specifications may vary slightly as improvements are implemented.

5. BW30LE-4040 was previously named BW30HP-4040.

| B A B |
=] =] _‘ @
C DIA / <§ E D DIA FilmTec sells coupler part number
E i 89055 for use in multiple element
I J housings. Each coupler includes
% two 2-210 EPR o-rings, FilmTec
| Fiberglass Outer Wrap part number 89255.
Feed End Cap ' Brine! | Product
Maximum Feed Typical Recovery Dimensions — Inches (mm)
Product Flow Rate, gpm (m?/h) Rate (%) B C
BW30-2540 6 (1.4) 15 40.0 (1016) 1.19 (30.2) 0.75(19) 2.4 (61)
BW30-4040 16 (3.6) 15 40.0 (1016)  1.05 (26.7) 0.75(19)  3.9(99)
BW30LE-4040 16 (3.6) 15 40.0 (1016)  1.05 (26.7) 0.75(19)  3.9(99)
1. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate. linch =25.4 mm

2. Refer to FilmTec Design Guidelines for multiple-element systems.
3. BW30-2540 elements fit nominal 2.5-inch I.D. pressure vessel. BW30-4040 and BW30LE-4040 elements fit nominal 4-inch 1.D. pressure vessel.

Operating Limits

Membrane TYPE .......covveveeireiieiie e Polyamide Thin-Film Composite
Maximum Operating TEMPErature..........ccocvereerreereieeseeseesesrenenes 113°F (45°C)
Maximum Operating PreSSUIe .........cccooceeriieiiie e eniee e 600 psig (41 bar)
MaxXimum Pressure DIOP ....cccveveeiiee i e s 15 psig (1.0 bar)
pH Range, ContinUous OPeration®...........cccceevveeiieeiiieesie e sve e see e 2-11
pH Range, Short-Term Cleaning (30 Min.)P........ccccovvviiriierieeie e seeseenen 1-12
Maximum Feed Silt Density INdeX (SDI) .....ccooviieiiiiiieeeeee e SDI 5
Free Chlorine TOIEIranCES. .........cvcoveiiiie e <0.1 ppm

& Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not
covered under warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical
bulletin 609-22010/CH 172-144-E for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00350-101QRP
CH 172-278-E-101



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

Avoid permeate-side backpressure
at all times.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published January 2001.

T

*Trademark of The Dow Chemical Company

Form No. 609-00350-101QRP
CH 172-278-E-101



Product Information

FILMTEC Membranes

8" Brackish Water RO Elements

Product Specifications

Nominal Active Surface Product Water Flow Stabilized Salt
Product Area ft2(m?) Rate gpd (m?3/d) Rejection CI™ (%)
BW30-400 400 (37) 10,500 (40) 99.5
BW30-365 365 (34) 9,500 99.5
BW30LE-440 440 (41) 11,500 (44) 99.0

=

. Permeate flow and salt rejection based on the following standard conditions: 2000 ppm NacCl, 225 psi (1.6 MPa), 77°F (25°C), pH 8, and 15% recovery.

2. Flow rates for individual elements may vary but will be no more than 7% below the value shown for the BW30-400 and BW30-365 elements and no more than 15%
below the value shown for the BW30LE-440 element.

3. Minimum salt rejection for individual elements is 98.0%.
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Product

Operating Limits

MeMDBIrane TYPE ... .oevveeiieriee e se e e see e sie e Polyamide Thin-Film Composite
Maximum Operating TEMPEIAtUIE ..........cocververieireeriene e 113°F (45°C)
Maximum Operating PreSSUIE..........covuveiiueeeiee e e sre e e stee e sare e 600 psig (41 bar)
MaXimum PreSSUre DIOP ......ueciveeieeciie e e etee st ste e e see e snae e s 15 psig (1.0 bar)
pH Range, ContinUOUS OPEration®............cceeviieiiveriee e seeesiee e ieeeree e e sneee s 2-11
pH Range, Short-Term Cleaning (30 MiN.)P ......ccocooiererrereieee e 1-12
MaxXimum FEEA FIOW ........ccveiiiiiiec et 85 gpm (19 m¥h)
Maximum Feed Silt DENSIY INUEX .......ccvviiiiiieeciie e SDI 5
Free ChIoring TOIEIaNCES .........cccuviiiiieceee ettt <0.1 ppm

a8 Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure.
Since oxidation damage is not covered under warranty, FilmTec recommends removing residual free chlorine by pretreat-
ment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E for more information.

Typical Recovery Dimensions — Inches (mm)
Product Rate (%) B
BW30-400, -365, -330 0.15 40 (1,016) 1.125 (29) 7.9 (201)
BW30LE-440 440 (41) 11,500 (44) 99.0

) o 1inch =25.4 mm
5. Consult the most recent DESIGN GUIDELINES for multiple-element applications and recommended element

recovery rates for various feed sources.
6. Element to fit 8.00-inch (203 mm) I.D. pressure vessel.

CMaximum feed flow for BW30-365 is 70 gpm (16 m/h).

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00089-402XQRP
CH 172-074-E-402R



Stabilized Salt Rejection

The minimum salt rejection
specifications set by FilmTec were
established primarily for quality assur-
ance (QA) purposes to ensure the
integrity of each element we produce.
A stabilized salt rejection specification
is provided as a supplement to the
minimum specification to provide a
more useful basis for projecting actual
system performance.

This stabilized salt rejection
specification is based on laboratory
salt challenge tests conducted under
the same basic conditions as the mini-
mum salt rejection test. However,
the duration of the test is extended to
allow the membrane to reach a stabi-
lized wet condition to better simulate
long-term rejection characteristics.
Extensive field testing has shown that,
when FILMTEC™ elements reach a
stabilized condition after initial system
startup, their salt rejection perfor-
mance exceeds the conservative
numbers generated by our QA tests.
This higher level of salt rejection
remains highly consistent over time as
shown in Figure 1. Although even this
extended stabilized salt rejection test
cannot take into account the many
system variables FILMTEC elements
may encounter in the field, it produces
a salt rejection number that is a useful
starting point for projecting the perfor-
mance of FILMTEC elements in your
system.

Figure 1. Stabilized salt rejection
performance of FILMTEC
elements after system startup
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To learn more about the importance
of stabilized salt rejection in selecting

membrane elements, request the

brochure “Understanding RO Element

Salt Rejection Specifications”.

Call your local Dow area listed above

and request Form No. 609-00154

(CH 172-113-E). Also ask for informa-

tion about our ROSA (Reverse
Osmosis System Analysis) computer
program. Developed by the Liquid
Separations business of The Dow
Chemical Company, the ROSA pro-
gram uses specific information about
your system to simulate its operation
and to provide an accurate picture of
what you can expect from FILMTEC
elements for the life of the elements
under real-life conditions. Data provi-
ded by the ROSA program allow you
to make element selection decisions

based on system-specific information
instead of relying on generalized spec-

ification numbers derived from QA or
laboratory tests.

FILMTEC Membranes

For more information about FILMTEC membranes,

call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

EUrOpe ..., (+32) 3-450-2240
Japan ..., (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth
during storage, shipping or system
shutdowns it is recommended that
elements be immersed in a protec-
tive solution. The standard storage
solution contains 1.5 percent (by
weight) sodium metabisulfite (food
grade).

5. Elements must be in use for at
least six hours before formalde-
hyde is used as a biocide. If the
elements are exposed to formalde-
hyde before being in use for this
period of time, a loss in flux may
result.

6. The membrane shows some
resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

7. The customer is fully responsible
for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published April 2002.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00089-402XQRP
CH 172-074-E-402R



Product Information

FILMTEC Membranes
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8" BW30-365 High Surface Area Brackish Water RO Element

The FILMTEC® BW30-365 element
has a nominal active membrane

area of 365 square feet and an
average permeate flow of 9,500 gpd
(36 m®/d) under standard conditions,
yet external element size is identical
to conventional 8” elements. Because
the high productivity of the BW30-365
element results from increased sur-
face area and increased element
efficiency instead of from the use of
higher flux membrane and elevated
feed pressure, the rate of membrane
fouling remains low.

Product Specifications

Nominal Active Surface

Product

This means higher flow rates can

be sustained over time and element
service life is prolonged. Lower pres-
sure operation also means system
operating economy is enhanced. The
high surface area of the BW30-365
element permits design of new RO
systems that meet productivity targets
with fewer elements. This can mean
more compact systems and signifi-
cantly lower system component and
installation expense. The productivity
advantages of the BW30-365 element
can also be employed in the design of

Product Water Flow

new systems that can produce the
desired gpd (m3/d) while operating

at lower feed pressures. In retrofit
applications, the BW30-365 element
can be employed to reduce system
operating pressure, lower membrane
fouling, and extend membrane service
life. These more productive elements
can also be used to increase the
capacity of an existing system without
expansion of the plant “footprint” or to
downsize a system without reduction
in permeate flow.

Stabilized Salt

BW30-365

Area ft?(m?)
365 (34)

Rate gpd (m3/d)
9,500 (36)

Rejection CI™ (%)
99.5

1. Permeate flow and salt rejection based on the following standard conditions: 2000 ppm NaCl, 225 psi (1.6 MPa), 77°F (25°C), pH 8, and 15% recovery.
2. Flow rates for individual elements may vary but will be no more than 7% below the value shown.

3. Minimum salt rejection for individual elements is 98.0%.

4. Sales specifications may change as design revisions take place.
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U-Cup Brine Seal
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Product

MEMDBIANE TYPE....viieiie ettt Thin-Film Composite
Maximum Operating PreSSUIE.........cocvveiieerieeeiie et 600 psi (4.1 MPa)
Maximum Operating TEMPETALUIE ........cccveirieeiieeeiesciee e eiee e e eeee e 113°F (45°C)
Maximum Feed TUIDIAILY ........eeieeeiie e 1NTU
Free Chloring TOIEIANCE ........eeivve it ns <0.1 ppm
pH Range, ContinUOUS OPEratiON..........cccoieiieiiiiiiiesieesie e 2-11
pH Range, Short-Term Cleaning (30 MiN.) .....cccovveiiiriiieiieiieeeeeeee e 1-12

Maximum Feed Flow...........ccccccoevvvvennnn,
Maximum Feed Silt Density Index...........

Single-Element Recovery
(Permeate Flow to Feed Flow)

Product

70 gpm (16 m3/h)

Dimensions — Inches (mm)

B C

BW30-365

0.15

40.0 (1.016)

1.125 (29)

7.9 (201)

5. Consult the most recent DESIGN GUIDELINES for multiple-element applications
and recommended element recovery rates for various feed sources.

6. Element to fit 8.00-inch (203 mm) I.D. pressure vessel.

*Trademark of The Dow Chemical Company

linch =25.4 mm

FILMTEC Membranes « FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Stabilized Salt Rejection

The minimum salt rejection specifica-
tions set by FilmTec are established
primarily for quality assurance (QA)
purposes to ensure the integrity of each
element we produce. A stabilized salt
rejection specification is provided as a
supplement to the minimum specifica-
tion to provide a more useful basis for
projecting actual system performance.
This stabilized salt rejection specifi-
cation is based on laboratory salt
challenge tests conducted under the
same basic conditions as the minimum
salt rejection test. However, the
duration of the test is extended
to allow the membrane to reach a
stabilized wet condition to better simu-
late long-term rejection characteristics.
Extensive field testing has shown that,
when FILMTEC elements reach a
stabilized condition after initial system
startup, their salt rejection performance
exceeds the conservative numbers
generated by our QA tests. This higher
level of salt rejection remains highly
consistent over time as shown in
Figure 1. Although even this extended
stabilized salt rejection test cannot take
into account the many system variables
FILMTEC elements may encounter in
the field, it produces a salt rejection
number that is a useful starting point
for projecting the performance of
FILMTEC elements in your system.

Figure 1. Stabilized salt rejection
performance of FILMTEC
elements after system startup
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To learn more about the impor-
tance of stabilized salt rejection in
selecting membrane elements,
request the brochure “Understanding
RO Element Salt Rejection Specifi-
cations”. Call your local Dow area
listed above and request Form No.
609-00154 (CH 172-113-E). Also ask
for information about our ROSA
(Reverse Osmosis System Analysis)
computer program. Developed by the
Liquid Separations business of The
Dow Chemical Company, the ROSA
program uses specific information
about your system to simulate its
operation and to provide an accurate
picture of what you can expect from
FILMTEC elements for the life of the
elements under real-life conditions.
Data provided by the ROSA program
allow you to make element selection
decisions based on system-specific
information instead of relying on gen-
eralized specification numbers
derived from QA or laboratory tests.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.dow.com/liquidseps

Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping or system shut-
downs it is recommended that
FILMTEC elements be immersed
in a protective solution. The stan-
dard storage solution contains 1.5
percent (by weight) sodium
metabisulfite (food grade).

5. Elements must be in use for at
least six hours before formalde-
hyde is used as a biocide. If the
elements are exposed to formalde-
hyde before being in use for this
period of time, a loss in flux may
result.

6. The membrane shows some
resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

7. The customer is fully responsible
for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published June 1998.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00153-698XQRP
CH 172-146-E-698R



Product Information

FILMTEC Membranes

<>

8" BW30-400 High Surface Area Brackish Water RO Element

The FILMTEC® BW30-400 element
has a nominal active membrane area
of 400 square feet (37 m2) and an
average permeate flow of 10,500 gpd
(40 ms/d) under standard conditions,
yet external element dimensions are
identical to those of conventional 8"
elements. Because the high productivi-
ty of the FILMTEC BW30-400 element
results from increased surface area
and increased element efficiency

Product Specifications

Nominal Active Surface

instead of from the use of higher flux
membrane or elevated feed pressure,
the rate of membrane fouling remains
low. This means higher flow rates can
be sustained over time and element
service life is prolonged. Lower pres-
sure operation also means system
operating economy is enhanced.

The high surface area of the FILMTEC
BW30-400 element permits design of
new RO systems that meet productivity

Product Water Flow

targets with fewer elements.

This can mean more compact sys-
tems and significantly lower system
component and installation expense.
The productivity advantages of the
FILMTEC BW30-400 element can

also be employed in the design of new
systems that produce the desired gpd
(m3/d) while operating at lower feed
pressures.

Stabilized Salt

Product INCER (B Rate gpd (m3/d) Rejection CI™ (%)
BW30-400 400 (37) 10,500 (40) 99.5
1. Permeate flow and salt rejection based on the following standard conditions: 2000 ppm NaCl. 225 psi
(1.6 MPa), 77°F (25°C), pH 8, and 15% recovery.
2. Flow rates for individual elements may vary but will be no more than 7% below the value shown.
3. Minimum salt rejection for individual elements is 98.0%.
| A
BDA [ [ CDIA
@
Feed | Fiberglass Outer Wra
) g P End Cap
U-Cup Brine Seal Brine | | Product

Operating Limits

Membrane TYPe......ccccveevveerieeeriie e
Maximum Operating Pressure.................
Maximum Operating Temperature ...........

Thin-Film Composite
600 psi (4.1 MPa)
113°F (45°C)

Maximum Feed TUIDITILY ........c.ooviiiiiieiece e 1NTU
Free Chloring TOIEIANCE ..........oiiiiieiie e <0.1 ppm
pH Range, ContinUOUS OPEratiON...........cciviiiuieiiieeeieecitee e ve e 2-11
pH Range, Short-Term Cleaning (30 MiN.) ......ccoeoeeiiieiiie e 1-12

Maximum Feed FIOW........c..ccccvevveeiinnnne,
Maximum Feed Silt Density Index............

Single-Element Recovery
(Permeate Flow to Feed Flow)

Product

85 gpm (19 m¥h)

Dimensions — Inches (mm)
B

BW30-400

0.15

40 (1,016)

1.125 (29)

7.9 (201)

4. Consult the most recent DESIGN GUIDELINES for multiple-element applications and recommended

element recovery rates for various feed sources.

5. Element to fit 8.00-inch (203 mm) I.D. pressure vessel.

*Trademark of The Dow Chemical Company

1linch =25.4 mm

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Stabilized Salt Rejection

The minimum salt rejection
specifications set by FilmTec were
established primarily for quality assur-
ance (QA) purposes to ensure the
integrity of each element we produce.
A stabilized salt rejection specification
is provided as a supplement to the
minimum specification to provide a
more useful basis for projecting actual
system performance.

This stabilized salt rejection
specification is based on laboratory
salt challenge tests conducted under
the same basic conditions as the mini-
mum salt rejection test. However,
the duration of the test is extended to
allow the membrane to reach a stabi-
lized wet condition to better simulate
long-term rejection characteristics.
Extensive field testing has shown that,
when FILMTEC elements reach a
stabilized condition after initial system
startup, their salt rejection perfor-
mance exceeds the conservative
numbers generated by our QA tests.
This higher level of salt rejection
remains highly consistent over time
as shown in Figure 1. Although even
this extended stabilized salt rejection
test cannot take into account the many
system variables FILMTEC elements
may encounter in the field, it produces
a salt rejection number that is a useful
starting point for projecting the perfor-
mance of FILMTEC elements in your
system.

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations business:

North America .. ......... 1-800-447-4369

Latin America

........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.dow.com/liquidseps

Figure 1. Stabilized salt rejection
performance of FILMTEC
elements after system startup
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To learn more about the importance
of stabilized salt rejection in selecting
membrane elements, request the
brochure “Understanding RO Element
Salt Rejection Specifications”.

Call your local Dow area listed above
and request Form No. 609-00154

(CH 172-113-E). Also ask for infor-
mation about our ROSA (Reverse
Osmosis System Analysis) computer
program. Developed by the Liquid
Separations business of The Dow
Chemical Company, the ROSA pro-
gram uses specific information about
your system to simulate its operation
and to provide an accurate picture of
what you can expect from FILMTEC
elements for the life of the elements
under real-life conditions. Data pro-
vided by the ROSA program allow you
to make element selection decisions
basedon system-specific information
instead of relying on generalized spec-
ification numbers derived from QA or
laboratory tests.

Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth

during storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The stan-
dard storage solution contains 1.5
percent (by weight) sodium
metabisulfite (food grade).

5. Elements must be in use for at
least six hours before formalde-
hyde is used as a biocide. If the
elements are exposed to formalde-
hyde before being in use for this
period of time, a loss in flux may
result.

6. The membrane shows some
resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

7. The customer is fully responsible
for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published June 1998.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00091-698XQRP
CH 172-077-E-698R



Product Information

FILMTEC Membranes

8" BW30LE-440 High Surface Area Low-Energy Brackish Water RO Element

The FILMTEC™ BW30LE-440 element
has a nominal active membrane area
of 440 square feet (41 m?) and an
average permeate flow of 11,500 gpd
(44 m3/d) at 150 psi under standard
conditions as noted below. External
element dimensions are identical to
those of conventional 8" elements;
however, the I.D. of the product water
tube is slightly larger (See Dimension
B below). Optimizing membrane
chemistry results in lower pressure
operation than the FILMTEC BW30-400,
which means system operating

economy is enhanced. Because

the high productivity of the

FILMTEC BW30LE-440 element
results from increased surface area
and increased element efficiency, the
rate of membrane fouling remains
low. This means higher flow rates
can be sustained over time and
element service life is prolonged.
The productivity advantages of the
FILMTEC BW30LE-440 element can
be employed in the design of new
systems that produce the desired flow
rate while operating at significantly

FILMTEC 8" BW30LE-440 Element Product Specifications

Nominal Active Surface

Product

Area ft2(m?)

Product Water Flow
Rate gpd (m3/d)

lower feed pressures which can
result in savings due to lower energy
consumption and fewer pumps.

The high surface area of the
FILMTEC BW30LE-440 element
permits designs of new RO systems
that meet productivity targets with
fewer elements than standard 8-inch
elements resulting in lower installed
system cost by reducing the number
of system components and lower
installation expense.

Stabilized Salt
Rejection CI™ (%)

BWS30LE-440 440 (41)

11,500 (44)

99.0

1. Permeate flow and salt rejection based on the following standard conditions: 2000 ppm NaCl. 150 psi (1.0 MPa). 77°F (25°C), pH 8, and 15% recovery.
2. Flow rates for individual elements may vary but will be no more than 15% below the value shown.

3. Sales specifications may vary as design revisions take place.

4. Minimum salt rejection for individual element is 98.0%.

A
|

b ol

K59

B % CDIA FilmTec supplies
coupler part number
118027 with each
element. Each coupler
includes two 2-125
EPR o-rings (FilmTec
part number 102284).

bz wrreee JIVH)

Lt ‘

Feed U-Cup Brine Seal

/E
\

Fiberglass Outer Wra ;
9 p End Cap  Brine Product

Dimensions — Inches (mm)
Typical Recovery Rate (%) B

0.15 40.0 (1,016) 1.57(38)

5. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate.
6. Consult the most recent DESIGN GUIDELINES for multiple-element applications and recommended element recovery rates

for various feed sources.
7. Element to fit 8.00-inch (203 mm) I.D. pressure vessel.

Operating Limits

Product
BW30LE-440

7.9 (201)

1inch =25.4 mm

MeMDBIane TYPE....cvevveeiieerie e seeeste e eaee e Polyamide Thin-Film Composite
Maximum Operating TEMPEIALUIE ..........cccovvireereeiieesie e 113°F (45°C)
Maximum Operating PreSSUIE..........covvveiieeriee e ectieeseee et esvee e 600 psig (41 bar)
MaXimum PreSSUre DIOP......ciieeeiee e st cieeste e s e stve e siee e nrae e 15 psig (1.0 bar)
pH Range, ContinUOUS OPEration@............ccoveiieeiiieiieesieesieeseeestieeseeeeseeeeseeesneeeens 2-11
pH Range, Short-Term Cleaning (30 MiN.)P ........coooiieiienerre e 1-12
Maximum FEEd FIOW ........cccociiiiieciie e 85 gpm (19 m¥h)
Maximum Feed Silt DENSILY INUEX .....cccvieiiieiie e SDI 5
Free ChIoring TOIEIANCES .........ocviieeieeieee ettt <0.1 ppm

2 Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes

Form No. 609-00192-402XQRP
CH 172-171-E-402R



Important Information

Proper start up of nanofiltration and
reverse osmosis water treatment
systems is essential to prepare the
membranes for operating service
and to prevent membrane damage
due to overfeeding or hydraulic
shock. Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane
pretreatment, loading of the
membrane elements, instrument
calibration and other system checks
should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

+ Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

* Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America ........... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

Avoid permeate-side backpressure
at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN,;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published April 2002.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00192-402XQRP
CH 172-171-E-402R



Product Information

FILMTEC Membranes

FILMTEC XLE-440 Element

T

The FILMTEC™ XLE-440 brackish water element is a high area, high productivity reverse osmosis element designed for
today’s challenging municipal water applications requiring high rejection combined with low pressure operation. The element
is intended to operate with low to medium brackish feedwater making it ideal for surface water and most well water sources.
Industrial water applications not requiring the higher rejection of the FILMTEC BW30LE-440 element will benefit from the
energy savings of the FILMTEC XLE-440. Regardless of its intended application, the FILMTEC XLE-440 can reduce costs by
operating at lower pressures providing energy savings, and permitting lower cost system components.

Product Specifications

Nominal Active Surface Area Product Water Flow Rate Stabilized Salt

Product ftz2 (m?) gpd (m3/d) Rejection (%)
XLE-440 171227 440 (40.7) 14,500 (54.9) 99.0

1. Permeate flow and salt passage based on the following test conditions:
2000 PPM NaCl, 125 psi (8.5 MPa), 77°F (25°C), and 15% recovery.
2. Flow rates for individual elements may vary +25/-15%.
3. Minimum salt rejection is 97%.
4. The above specifications are benchmark values. Please be sure to operate according to our system design guidelines.

A

|

B DI

[:D

DIA FilmTec supplies
coupler part number
118027 with each
element. Each coupler

L]

I | _ includes two 2-125
Fiberglass Outer Wra ) EPR o-rings (FilmTec
Feed U-Cup Brine Seal d P End Cap part number 102284).

Brine Product

Single-Element Dimensions — Inches (mm)
Product Recovery B
XLE-440 15% 40 (1,016) 1.5 (38) 7.9 (201)
1. Consult the most recent DESIGN GUIDELINES for multiple-element applications 1inch =25.4 mm

and recommended element recovery rates for various feed sources.
2. Element to fit nominal 8.00-inch (203 mm) I.D. pressure vessel.

Operating Limits

Membrane TYPe.....cccocvveeiveeciiee e Polyamide Thin-Film Composite
Maximum Operating TEMPEIALUIE .........ccveerieeieeeieeieee e sreesreeseeesaeea 113°F (45°C)
Maximum Operating PreSSUIE.........cocovveieeireeeiee e ssere e siee e e 600 psig (41 bar)
Maximum Pressure DrOP........ccoveviveeneeneeiesre e ...15 psig (1.0 bar)
pH Range, Continuous OPEration? ............ccoueicieiieeeiiee st e s sreesaeeas 3-10
pH Range, Short-Term Cleaning (30 Min.)P .......ccccciveiiiiiiie e 1-12
Maximum FEed FIOW ..........coiiiiiiiiiiireeee e 85 gpm (19 m3h)
Maximum Feed Silt DENSItY INAEX .......ceoviriiriiiiere e SDI 5
Free Chloring TOIBIANCES .........ccviicuiiiee ettt s <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00245-402QRP

CH 172-209-E-402



FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane
pretreatment, loading of the
membrane elements, instrument
calibration and other system checks
should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

« If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

« To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

* The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

» Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

* Avoid permeate-side backpressure
at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;

ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

<>

*Trademark of The Dow Chemical Company

Published April 2002.

Form No. 609-00245-402QRP
CH 172-209-E-402



Product Information

FILMTEC Membranes

FILMTEC™ Eight Inch Fouling Resistant RO Elements

As the acceptance of RO technology has grown, so has the diversity of the applications leading it to be used in high
biofouling feed waters. To improve the performance of RO elements operating under those conditions Dow has developed
a fouling resistant (FR) RO element. The FILMTEC BW30-365-FR element incorporates:

» A wider (34 mil) than any other industrial water purification element facilitates cleaning;
» Dow’s proprietary modification of the FT30 chemistry that provides superior cleanability and resistance to fouling;

* FILMTEC membrane that has the widest pH cleaning range in the industry (pH 1-12) that allows for effective
cleaning to remove scaling, organic compounds, and biofilm;

* Precision fabrication that allows for more but shorter membrane leaves which results in a more efficient
membrane element design that reduces the overall effect of fouling and permeate back pressure.

The FILMTEC BW30-365-FR element can be used for both potable and non-potable water applications.

A system designer can take advantage of these high productivity, high rejection, fouling resistant RO elements in system
designs where there is an expectation of high biofouling potential. In addition, existing installations that are experienceing
high biofouling or frequent cleanings can be upgraded by retrofitting to the FILMTEC BW30-365-FR element. In either
case FILMTEC BW30-365-FR elements can benefit you in most biofouling cases by lowering membrane fouling, reducing
average system operating pressure, and extending membrane life.

Product Specifications
Nominal Active Surface Product Water Flow Stabilized Salt Rejection

Product Area ft2 (m?) Rate gpd (m3/d) Cl” (%)

BW30-365-FR 174961 365 (34) 9,500 (36) 99.5

1. Permeate flow and salt rejection based on the following standard conditions: 2000 ppm NacCl,
225 psi (1.6 MPa), 77°F (25°C), pH 8, and 15% recovery.

2. Flow rates for individual elements may vary but will be no more than 7% below the value shown.

3. Minimum salt rejection for individual elements is 98.0%.

4. A 34 mil. brine channel spacer is used to facilitate cleaning.

| A
BDIA[ CDIA
[ FilmTec supplies coupler part
I, | number 103971 with each
Feed Fiberglass Outer Wrap element. Each coupler includes

two 3-912 EPR o-rings, FilmTec

End Cap Brine Product part number 151705.

U-Cup Brine Seal

Typical Recovery Dimensions — Inches (mm)
Product Rate (%) B C
BW30-365-FR 0.15 40.0 (1016) 1.125 (29) 7.9 (201)
5.Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing Linch =25.4 mm

permeate flow rate by feed flow rate.
6.Refer to FilmTec Design Guidelines for multiple-element systems.
7. Element fits 8-inch (203 mm) I.D. pressure vessel.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00368-1101QRP
CH 172-285-E-1101



Operating Limits

MemMDBIrane TYPE .....cooiiiiieeee et Polyamide Thin-Film Composite
Maximum Operating TEMPEIAtUIe .........cccvveviereriee e eree e see e neee s 113°F (45°C)
Maximum Operating PreSSUIE.........ccccueeiiuieiiieeiieesreesreesreeseeesreessrneens 600 psi (41 bar)
Maximum Pressure DIOP ..ot 15 psig (1.0 bar)
pH Range, ContinUoUSs OPEration®............ccceeiueeiiireiiee e sie e see et 2-11
pH Range, Short-Term Cleaning (30 MiN.)P ......c.ccoiiirereinereese e 1-12
MaxXimum FEEA FIOW ........ccveiiieie e 70 gpm (16 m¥h)
Maximum Feed Silt DENSILY INAEX .......ccvieiiieiiieiie e SDI 5
Free Chloring TOIEIaNCES ..........coviviiiiiee et <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).
b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.
¢ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane

failure. Since oxidation damage is not covered under warranty, FilmTec recommends removing residual free chlorine by

pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E for more
information.

Performance Improvement Figure 1. Historical Startup Data — Standard RO Elements Differential

Figure 1 illustrates the rapid rise of Pressure

differential pressure vs. time in the 1st 70
stage of an RO system using standard
BW RO elements. In just 35 days the 60 A
differential pressure rose significantly M e
leading to higher energy consumption. © 1 = 20 Stage
Also the pressure drop in the second g %o N
stage doubled. Other performance g C
throttling effects on the RO membrane @ 40
are: g A
» Loss of or decline in membrane flux < 30 g
resulting in lower productivity % X/
» Frequent chemical cleanings 3 20 iy v
triggering an increase in operation g /\/ /’\/\.Av.\_,-_.ﬁ __,.._,._,,..._.---'\vf' L
and maintenance costs 10 Yt
» Reduction in permeate quality
» Shortened useful membrane/ 0
element life. 0 5 10 15 20 25 30 35 40 45
© = Chemical Cleaning Days of Operation

Form No. 609-00368-1101QRP

CH 172-285-E-1101



Figure 2. Performance of Fouling Resistant RO Elements Differential
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Figure 2 shows the more stable
operation, in the 1st and 2nd stages,
of a FILMTEC BW30-365-FR element.
Note that in this example, the cleaning
frequency was more than 6 months.

To learn more on how these new
FILMTEC FR elements can save you
money and get your operation under
control we refer you to our brochure
“FILMTEC Fouling Resistant
Membrane Elements - Winning The
Battle Against Biofilm Formation”,
Form No. 609-00261 (CH 172-224-E).

Form No. 609-00368-1101QRP
CH 172-285-E-1101



Important Information

Proper start up of reverse osmaosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

« Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

* Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC Membranes,
call Dow Liquid Separations business:

North America . .......... 1-800-447-4369

Latin America . .......... (+55) 11-5188-9277

Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

Avoid permeate-side backpressure
at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published November 2001.

*Trademark of The Dow Chemical Company

Form No. 609-00368-1101QRP
CH 172-285-E-1101
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Product Information

FILMTEC Membranes

FILMTEC Seawater RO Elements for Marine Systems

FILMTEC™ seawater reverse osmosis elements produce the highest quality water for marine systems. Their high
permeate flow rates purify enough water to meet the water demands of both sea-based and land-based desalinators.
FILMTEC seawater elements are available in a range of sizes from 2.5-inch to 8-inch diameter to meet a wide variety
of customer needs.

<>

Product Specifications

Part Active Applied Pressure Permeate Flow Stabilized Salt
Product Number Area ft2 (m?) psig (bar) Rate gpd (m3/d) Rejection (%)
SW30-2514 80733 6 (0.6) 800 (55) 100 (0.38) 99.4
SW30-2521 80734 13 (1.2) 800 (55) 200 (0.76) 99.4
SW30-2540 80737 30 (2.8) 800 (55) 540 (2.0) 99.4
SW30-4021 80740 33(3.1) 800 (55) 600 (2.3) 99.4
SW30-4040 80741 80 (7.4) 800 (55) 1500 (5.7) 99.4

1. Permeate flow and salt rejection based on the following test conditions: 32,000 ppm NaCl, pressure specified above, 77°F (25°C) and recovery as indicated below.
2. Permeate flows for individual elements may vary +/-20%.

3. Minimum initial salt rejection is 99.2%.

4. Product specifications may vary slightly as improvements are implemented.

| A |

I

|_B—|A 8] @
coa[ []_—/ ] —‘D DIA

FilmTec sells coupler part
number 89055 for use in multiple
” J element housings. Each coupler
o R includes two 2-210 EPR o-rings,
Fiberglass Outer Wrap FilmTec part number 89255,
Feed End Cap Brine  Permeate
Maximum Feed Typical Recovery Dimensions — Inches (mm)
Product Flow Rate, gpm (m3/h) Rate (%) B C
SW30-2514 6 (1.4) 2 14.0(356)  1.19(30.2)  0.75(19) 2.4 (61)
SW30-2521 6 (1.4) 4 21.0(533) 1.19(30.2) 0.75(19) 2.4(61)
SW30-2540 6 (1.4) 8 40.0 (1016) 1.19(30.2)  0.75(19) 2.4 (61)
SW30-4021 16 (3.6) 4 21.0(533) 1.05(26.7)  0.75(19) 3.9 (99)
SW30-4040 16 (3.6) 8 40.0 (1016) 1.05(26.7)  0.75(19) 3.9 (99)
5. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate. linch =25.4 mm

6. Refer to FilmTec Design Guidelines for multiple-element systems.
7. SW30-2514, SW30-2521 and SW30-2540 elements fit nominal 2.5-inch 1.D. pressure vessel. SW30-4021 and SW30-4040 elements fit nominal 4-inch I.D.
pressure vessel.

Operating Limits

Membrane TYPE ...ccvvevveevee e e eree e Polyamide Thin-Film Composite
Maximum Operating TEMPErature ..........cccovvereereeeeseeseeseesesrenenes 113°F (45°C)
Maximum Operating PreSSUre ...........cccoveviieneeneeseese e 1000 psi (69 bar)
Maximum Pressure DIOP ......ceooeerieeiieenieesiie e 15 psig (1.0 bar)
pH Range, ContinUous OPeration?...........cccceeveeeiieeiieesie e sre s se e 2-11
pH Range, Short-Term Cleaning (30 Min.)P.........cccoovviiiviievecie e, 1-12
Maximum Feed Silt Density INdeX (SDI) .....cccvevievivieiieeeee e SDI 5
Free Chlorine TOIEIraNCES. .........cvecveiiiie e <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not
covered under warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical
bulletin 609-22010/CH 172-144-E for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes

Form No. 609-00377-302QRP
CH 172-289-E-302



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

» Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

Avoid permeate-side backpressure
at all times.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 2002.

T

*Trademark of The Dow Chemical Company

Form No. 609-00377-302QRP
CH 172-289-E-302



Product Information

FILMTEC Membranes

FILMTEC® 8" Seawater RO Elements

Product Specifications

Nominal Active Product Water Flow Minimum Salt Stabilized Salt
Product Surface Area ft? (m?) Rate gpd (m?%d) Rejection CI™ (%) Rejection CI” (%)
SW30-8040 300 (28) 6000 (23) 98.6 99.1
SW30HR-8040 300 (28) 4000 (15) 99.2 99.4
SW30HR-380 380 (35) 6000 (23) 99.4 99.6

1. Permeate flow and salt rejection based on the following conditions: 32000 ppm NacCl, 800 psi
(5.5 MPa), 77°F (25°C), pH 8, and recovery as indicated below.
2. Flow rates for individual elements may vary +15%.

B DIA 9 CDIA

Feed . Fiberglass Outer Wrap End Cap
U-Cup Brine Seal Brine Product

Operating Limits

MEMBIANE TYPE..iiieiieeciee ettt Thin-Film Composite
Maximum Operating PreSSUIE........cccccvvevieeiiee e sieesieesneesee e 1015 psi (7.0 MPa)
Maximum Operating TEMPEIALUIE .........cccveeiiueeiieeeiee e e see e sre e 113°F (45°C)
Maximum Feed TUIDIAILY ......c.eiiieeee e 1NTU
Free Chloring TOIEIANCE .........cccvveiiie it sre e <0.1 ppm
pH Range, ContinUOUS OPEIatioN.........c..ciiuieiieeiiie e estie et see e srie e et sree e 2-11
pH Range, Short-Term Cleaning (30 MiN.) ......ccccoovveeiieiiie e 1-12
Maximum FEEd FIOW ........cceiiiiiiiiiie e 60 gpm (14 m3h)
Maximum Feed Silt DENSILY INAEX .....cccveiiiieiie et SDI 5

Dimensions — Inches (mm)

Single-Element Recovery

Product (Permeate Flow to Feed Flow) B
SW30-8040 0.10 40 (1,016) 1.125 (29) 7.9 (201)
SW30HR-8040 0.08 40 (1,016) 1.125 (29) 7.9 (201)
SW30HR-380 0.08 40 (1,016) 1.125 (29) 7.9 (201)

3. Consult most recent DESIGN GUIDELINES for multiple-element applications and recommended element linch =25.4 mm

recovery rates for various feed sources.
4. Element to fit 8.00-inch 1.D. pressure vessel.

*Trademark of The Dow Chemical Company

FILMTEC Membranes « FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The
standard storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

5.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations:

North America . .......... 1-800-447-4369
Latin America . .......... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226
http://www.dow.com/liquidseps

Elements must be in use for at least
six hours before formaldehyde is
used as a biocide. If the elements
are exposed to formaldehyde before
being in use for this period of time,
a loss in flux may result.

. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

. The customer is fully responsible

for the effects of incompatible
chemicals on elements.Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 1998.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00226-398XQRP
CH 172-191-E-398R



Product Information

FILMTEC Membranes

FILMTEC SW30HR-320 High Rejection Seawater RO Element

The FILMTEC™ SW30HR-320 is suited for a range of seawater conditions (salinity and temperature) and is particular well
suited for water sources that have a high fouling potential.

The FILMTEC SW30HR-320 Seawater RO element incorporates:

» The industry’s largest brine channel spacer (34 mil) to facilitate cleaning, which makes this element well suited for
demanding water sources such as open intakes;

* FILMTEC Membrane that has the widest pH cleaning range in the industry (pH1-12) that allows for effective cleaning to
remove scale, organic compounds, and biofilm;

* Precision fabrication that allows for more but shorter membrane leaves, which results in a more efficient membrane
element design that reduces the overall effect of fouling and permeate backpressure.

With its higher rejection and slightly higher productivity the SW30HR-320 makes an excellent replacement element to the

SW30HR-8040 allowing one to either produce more water or operate at a slighly lower pressure without sacrificing permeate

quality.

Product Specifications

T

Nominal Active Surface Area Product Water Flow Rate Stabilized Salt

Product ft2 (m?) gpd (m?/d) Rejection (%)
SW30HR-320 99282 320 (30) 4,500 (17) 99.6

1. Permeate flow and test conditions are based on the following conditions: 32,000 mg/NacCl, 800 psi (55 bar),
77°F (25°C), pH 8, and recovery stated below.

2. Flow rates for individual elements may vary +15%.

3. Minimum salt rejection is 99.4%.

4. Brine channel spacer is 34 mil.

= H —

B DIA @ .
FilmTec supplies
coupler part number
129768 with each
element. Each coupler

L includes two 3-912

Feed | Fiberglass Outer Wrap EndC EPR O_ri%gs ﬁf—,"{%‘?
: _ t .
U-Cup Brine Seal ndCapl oo ol |product part number )

0
=
>

Single-Element Dimensions — Inches (mm)
Product Recovery B
SW30HR-320 8% 40 (1,016) 1.125 (29) 7.9 (201)
1. Consult the most recent DESIGN GUIDELINES for multiple-element applications 1inch = 25.4 mm

and recommended element recovery rates for various feed sources.
2. Element to fit nominal 8-inch (203 mm) 1.D. pressure vessel.

Operating Limits

MeMBrane TYPE .....oovveeee e Polyamide Thin-Film Composite
Maximum Operating TEMPEIALUIE .........ccuverveereeerieeeeeeseeeveesaeeseee e 113°F (45°C)
Maximum Operating PreSSUIE.........covvveveeerieeieeeeesiee e e seve e 1000 psig (69 bar)
MaxXimum PreSSUre DIOP.......cieeiieeiieesieesieeseeeseessiee e e eieeseeeseee e 15 psig (1.0 bar)
pH Range, ContinUOUS OPEratioN®............cccverueeiieeiieenin e seeeseeenieesneeeeieeseeesneeeens 2-11
pH Range, Short-Term Cleaning (30 MiN.)®........cccoviiiririirineneseseseeee s 1-12
Maximum FEed FIOW ........c.cccoviiiiiiiiieeeee e 60 gpm (14 m3/h)
Maximum Feed Silt DENSItY INAEX .......eoovirviriirieieee e SDI 5
Free ChIoring TOIEIANCES .........oii i <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00221-402XQRP
CH 172-186-E-402R



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane
pretreatment, loading of the
membrane elements, instrument
calibration and other system checks
should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

* Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

* If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

* To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

* The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

* Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

* Avoid permeate-side backpressure
at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;

ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published April 2002.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00221-402XQRP
CH 172-186-E-402R



Product Information

Membranes for Liquid Separations

SW30-380 Seawater RO Element

Product Specifications

Nominal Active Product Water Flow Stabilized Salt

Product Surface Area ft? (m?) Rate gpd (m¥d) Rejection CI (%)
SW30-380 380 (35) 8000 (30.3) 99.1

=

. Permeate flow and salt rejection based on the following conditions: 32000 ppm NaCl, 800 psi (5.5 MPa),
77°F (25°C), pH 8, and recovery as indicated below.

. Flow rates for individual elements may vary +15%.

. Minimum salt rejection for individual elements is 98.6%.

4. Developmental product available for sale.

w N

B DIA écolA

(2 —
Feed _ Fiberglass Outer Wrap End Cap
U-Cup Brine Seal Brine Product
Operating Limits
MEMBIANE TYPE...cviiiiiiiie e Thin-Film Composite
Maximum Operating PreSSUIE...........ccciueiiiineiieeseeie s 1000 psi (6.9 MPa)
Maximum Operating TEMPETALUIE ..........ccevviiieeieeiieie e 113°F (45°C)
Maximum Feed TUIDITILY ......ccvoiiiiiiciei e 1NTU
Free ChIoring TOIEIANCE ........viiiiiieiecieee e <0.1 ppm
pH Range, ContinUOS OPEIALION ........c.civiiieriieiieit e 2-11
pH Range, Short-Term Cleaning (30 MiNn.) .....coooveiieiiiiiecesee e 1-12
Maximum FEEd FIOW.........ccciiiiiiiiiiiiicrc e 60 gpm (14 mé/h)
Maximum Feed Silt DENSItY INUEX .......coiviiriiiiiiciieie e SDI 5

Single Element Dimensions — Inches (mm)
Product Recovery B
SW30-380 0.10 40 (1,016) 1.125 (29) 7.9 (201)
5. Consult most recent DESIGN GUIDELINES for multiple-element applications and recommended element 1inch = 25.4 mm

recovery rates for various feed sources.
6. Element to fit 8.00-inch I.D. pressure vessel.

*Trademark of The Dow Chemical Company

Membranes for Liquid Separations ¢« Manufactured by FilmTec Corporation, a wholly owned subsidiary of The Dow Chemical Company.



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth during
storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The
standard storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

Membranes for Liquid Separations

For more information about Membranes for Liquid Separations,
call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.dow.com/liquidseps

. Elements must be in use for at least

six hours before formaldehyde is
used as a biocide. If the elements
are exposed to formaldehyde before
being in use for this period of time,
a loss in flux may result.

. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

. The customer is fully responsible for

the effects of incompatible
chemicals on elements.Their use
will void the element limited
warranty.

Notice: For products that are “developmental”: (1) quality specifications may not be fully determined; (2) hazards may not be fully known,
and additional caution in handling and use is required; and (3) Seller reserves the right to change specifications and/or discontinue its
sale. Users are cautioned to confirm opinions, findings and data by their tests and to satisfy themselves as to the suitability of such
products for the purposes intended prior to use.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. Effective cyst and
pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Form No. 609-00242-399QRP

*Trademark of The Dow Chemical Company CH 172-206-E-399

Published March 1999.
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Product Information

FILMTEC Membranes

FILMTEC™ Nanofiltration Elements for Commercial Systems

Product Specifications

Active Applied Pressure Permeate Flow Stabilized Salt

Area ft?2 (m?) psig (bar) Rate gpd (m3/d) Rejection (%)
NF90-2540 149982 28 (2.6) 600 (2.3) 70 (4.8) 99.0
NF270-2540 149986 28 (2.6) 850 (3.2) 70 (4.8) 99.0
NF90-4040 149983 82 (7.6) 1850 (7.0) 70 (4.8) 99.0
NF270-4040 149987 82 (7.6) 2500 (9.5) 70 (4.8) 99.0

1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm MgSOs, 70 psi (0.5 MPa), 77°F (25°C).
2. Flow rates for individual elements may vary +/-20%.

3. Minimum stabilized salt rejection is 97.0%.

4. Developmental products available for sale.

. A ]
= ]

coal / <§ é = DDIA
9 |Outer Wrap j

Feed End Cap ' Brine' | Product

Maximum Feed

Typical Recovery

\

FilmTec sells coupler part
number 89055 for use in multiple
element housings. Each coupler
includes two 2-210 EPR o-rings,
FilmTec part number 89255.

Dimensions — Inches (mm)

Product Flow Rate, gpm (m?/h) Rate (%) B C

NF90-2540 6 (1.4) 0.15 40.0 (1016) 1.1(28) 0.75 (19) 2.4 (61)
NF270-2540 6 (1.4) 0.15 40.0 (1016) 1.1 (28) 0.75 (19) 2.4 (61)
NF90-4040 6 (1.4) 0.15 40.0 (1016) 1.1(28) 075(19)  2.4(61)
NF270-4040 6 (1.4) 0.15 40.0 (1016) 1.1(28) 0.75 (19) 2.4 (61)

5. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate.
6. Refer to FilmTec Design Guidelines for multiple-element systems.
7. NF90-2540 and NF270-2540 have a tape outer wrap. NF90-4040 and NF270-4040 have a fiberglass outer wrap.

Operating Limits
Membrane Type
Maximum Operating Temperature
Maximum Operating Pressure
Maximum Pressure Drop
pH Range, Continuous Operation?
pH Range, Short-Term Cleaning (30 MiN.)P.......ccccoceviiienininieenese e 1-12
Maximum Feed Silt Density Index (SDI)

Free Chlorine Tolerance¢

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).
b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

Polyamide Thin-Film Composite
.................................................... 113°F (45°C)
600 psig (41 bar)
13 psig (0.9 bar)

1linch =25.4 mm

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not
covered under warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical

bulletin 609-22010/CH 172-144-E for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes

Form No. 609-00378-302QRP
CH 172-290-E-302



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

« Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America . .......... (+55) 11-5188-9277

EUrope ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
30 psi (2.1 bar).

Avoid permeate-side backpressure
at all times.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published March 2002.

DOV g

*Trademark of The Dow Chemical Company

Form No. 609-00378-302QRP
CH 172-290-E-302



Product Information

FILMTEC™ Membranes

NF Elements Available for Pilot Testing

For pilot testing, the following Nanofiltration elements are available.

Product Application

NF200 Medium to high salt passage, medium calcium passage (50-65%), high atrazine rejection (95%), and high TOC rejection.
NF270 High salt passage, medium calcium passage (40-60%), high TOC removal.
NF90 High salt removal (90%), high iron removal, pesticide, herbicide removal, and TOC removal.

Product Specifications

Nominal Active Surface Product Water Flow Rate Solute Atrazine
Product Area ft2 (m?) gpd I’h Passage (%) Passage (%)
NF200-2540 28 (2.6) 89592
CaCl, 550 86.7 50-65 <7
MgSO4 460 725 <3
NF200-4040 82 (7.6) 89198
CaCl, 1,600 252.3 50-65 <7
MgSOy4 1,350 212.9 <3
NF270-2540 28 (2.6) 149986
CaCl, 1,000 157.7 40-60
MgSOQ4 850 134 <3
NF270-4040 82 (7.6) 149987
CaCl, 2,925 461.3 40-60
MgSOy4 2,500 394.3 <3
NF90-2540 28 (2.6) 149982
NaCl 525 82.8 5-15
MgSO4 600 94.6 <3
NF90-4040 82 (7.6) 149983
NaCl 1,400 220.8 5-15
MgSOy4 1,850 291.7 <3

=

. Permeate flow and salt rejection based on the following test conditions:
500 ppm CaCl,, 70 psi (0.5 MPa), 77°F (25°C), and 15% recovery.
2000 ppm MgS0Qy, 70 psi (0.5 MPa), 77°F (25°C), and recovery as indicated below.
2000 ppm NacCl, 70 psi (0.5 MPa), 77°F (25°C), and recovery as indicated below.
2. Flow rates for individual elements may vary +25%.

Operating Limits

Membrane TYPE......coveviriiriereere et Polyamide Thin-Film Composite
Maximum Operating PreSSUIE...........covverieierrerieneesee e 600 psig (41 bar)
Maximum Operating TEMPEIALUIE ............ccervereerienierenee e 104°F (40°C)
Free ChIoring TOIEIanCe®.........ccueiiiiiireie e <0.1 ppm
pH Range, ContinUOUS OPEIatiON®..........cceiieiieierieiieseeeeeeie e siesie e sree e e see e e 2-11
pH Range, Short-Term Cleaning (30 MiN.)C.........cooeeiiieiiieiiee e 1-12
Maximum Feed Flow
25401 e e e e ra e e 6 gpm (1.4 m¥/h)
AOAD....ee et 16 gpm (3.6 m*/h)
Maximum Feed Silt DENSILY INAEX .....cccveiiie e SDI 5

@ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

¢ Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00246-502XQRP
CH 172-210-E-502R



FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.filmtec.com

| ’ |
8] ]
| @
C DIA g D DIA
—

) FilmTec sells coupler
part number 89055 for
use in multiple element

. housings. Each coupler
U-Cup Brine Seal Outer Wrap' EndCap | pgrine includes two 2-210 EPR
Feed Product o-rings, FilmTec part

number 89255.

Single-Element

Dimensions — Inches (mm)
B C

1.19 (30) 0.75 (19)
1.05 (27) 0.75 (19)

Product
2540 Configuration®
4040 Configuration®

D
2.401 (61)

3.913 (99.4)
1linch =25.4 mm

Recovery
15%
15%

40 (1,016)
40 (1,016)

4. Consult the most recent DESIGN GUIDELINES for multiple-element applications and recommended element recovery rates for various feed sources.
5. Element to fit 2.45-inch (62 mm) I.D. pressure vessel.

6. Element to fit 4.00-inch (102 mm) I.D. pressure vessel.

fTape for 2540 configuration and Fiberglass Outer Wrap for 4040 configuration.

Important Operating Information 6. The membrane shows some resistance to Freight:
1. Keep elements moist at all times short-term attack by chlorine (hypochlo- F.0.B. Minneapolis, MN. Buyer absorbs
after initial wetting. rite). Continuous exposure, however, may freight.

damage the membrane and should be

2. If operati ecificatio i in thi h
operating specifications given in this avoided.

Product Information bulletin are not strictly

Credit Terms:
Net 30 days. Subject to Terms and

3.

followed, the limited warranty will be null
and void.
Permeate obtained from first hour of oper-

7. The customer is fully responsible for the

effects of incompatible chemicals on ele-
ments. Their use will void the element lim-
ited warranty.

Conditions of Sale.

Notice:
Interconnectors are included in the element

ation should be discarded.

4. To prevent biological growth during stor-
age, shipping or system shutdowns it is
recommended that elements be immersed
in a protective solution. The standard stor-
age solution contains 1.5 percent (by
weight) sodium metabisulfite (food grade).

5. Elements must be in use for at least six
hours before formaldehyde is used as a
biocide. If the elements are exposed to
formaldehyde before being in use for this
period of time, a loss in flux may result.

price on this schedule. This price list
supercedes all previous price lists. Pressure
vessel adapters are the responsibility of the
buyer.

Warranty Terms:

These products are covered by a

12 month materials and workmanship war-
ranty and a 3-year pro-rated warranty.

GMID:
Dow Global Material Identification number
(FilmTec part number).

Pricing:

Al prices listed are in U.S. dollars and are
subject to change without notice. Dow will
issue the buyer a credit of 50% when test
results are provided to Dow. Dow will issue
an additional 50% credit when a commercial
size (8040) installation is purchased. Offer is
limited to 50 pieces of pilot test elements and
3 years from date of sale.

Notice: For products that are “developmental”: (1) quality specifications may not be fully determined; (2) hazards may not be fully known, and
additional caution in handling and use is required; and (3) Seller reserves the right to change specifications and/or discontinue its sale. Users
are cautioned to confirm opinions, findings and data by their tests and to satisfy themselves as to the suitability of such products for the purposes
intended prior to use.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from
one location to another and may change with time, Customer is responsible for determining whether products and the information in this docu-
ment are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable
laws and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

DOV g

*Trademark of The Dow Chemical Company

Published May 2002.

Form No. 609-00246-502XQRP
CH 172-210-E-502R



Product Information

FILMTEC Membranes

FILMTEC® 8" Nanofiltration Elements

Product Specifications

Product Water Flow Rate Minimum Magnesium Sulfate Nominal Active Surface
Product gpd (m3/d) Rejection (%) Area ft2 (m?)
NF70-400 12,500 (47) 95 400 (37)
NF90-400 10,300 (39) 95 400 (37)

1. Permeate flow and salt rejection based on the following test conditions: 2000 ppm MgSOa4,
70 psi (5.5 MPa), 77°F (25°C).
2. Flow rates for individual elements may vary but will be no more than 20% below the value shown.

A
|

BDIA 9CD|A

Feed Fi I W
UCus Brine Seal iberglass Outer Wrap End Cap
P Brine Product

Operating Limits

MEMDBIANE TYPE ..ot Thin-Film Composite
Maximum Operating PreSSUIE.........c.coveiieririireeriene e 250 psi (1.7 MPa)
Maximum Feed FIOW Rate...........ccevieiiiiiiiieceeee e 70 gpm (15.9 m¥h)
pH Range, ContinUOUS OPEIatioN..........cccuvuireireiiieeieeie et 3-9
pH Range, Short-Term Cleaning (30 MiN.) .....ccooiveiieiiiiiiiecseseee e 1-11
Maximum Operating TEMPEIALUIE .......cueeeveeirieieeeee s e seeesieeseeeseeeseeens 95°F (35°C)
Maximum Feed Silt DeNSIty INAEX .......ccveviieiieeiie e SDI 5
Free Chloring TOIEIANCE. ........uiivee et ee e ee e e ens <0.1 ppm
Maximum Feed TUMDIAILY .......c.ooiiviiie e 1NTU

Single-Element Recovery Dimensions — Inches (mm)

(Permeate Flow to Feed Flow) Recovery A B C
NF70-400 0.15 40.0 (1,016) 1.125 (29) 7.9 (201)
NF90-400 0.15 40.0 (1,016) 1.125 (29) 7.9 (201)

3. Consult most recent DESIGN GUIDELINES for multiple-element applications and recommended element 1inch =25.4 mm

recovery rates for various feed sources.
4. Element to fit 8.00-inch (203mm) I.D. pressure vessel.

*Trademark of The Dow Chemical Company

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Important Operating Information

1. Keep elements moist at all times
after initial wetting.

2. If operating specifications given in
this Product Information bulletin
are not strictly followed, the limited
warranty will be null and void.

3. Permeate obtained from first hour
of operation should be discarded.

4. To prevent biological growth
during storage, shipping or system
shutdowns it is recommended that
FILMTEC elements be immersed
in a protective solution. The
standard storage solution contains
1.5 percent (by weight) sodium
metabisulfite (food grade).

5.

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America . . ......... 1-800-447-4369
Latin America . .......... (+55) 11-5188-9277
Europe ................ (+31) 20-691-6268

Japan ... (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226
http://www.dow.com/liquidseps

Elements must be in use for at
least six hours before
formaldehyde is used as a biocide.
If the elements are exposed to
formaldehyde before being in use
for this period of time, a loss in flux
may result.

. The membrane shows some

resistance to short-term attack by
chlorine (hypochlorite). Continuous
exposure, however, may damage
the membrane and should be
avoided.

. The customer is fully responsible

for the effects of incompatible
chemicals on elements. Their
use will void the element limited
warranty.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. Effective cyst and
pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published February 1998.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00138-298QRP
CH 172-105-E-298



Product Information

FILMTEC Membranes

FILMTEC NF90-400 Nanofiltration Element

T

The FILMTEC™ NF90-400 Nanofiltration element is a high area, high productivity element designed to remove a high
percentage of salts, nitrate, iron, and organic compounds such as pesticides, herbicides, and THM precursors.

The high active membrane area combined with the low net driving pressure of the membrane allows the removal of these
compounds at low operating pressures.

Product Specifications

Nominal Active Surface Area Product Water Flow Rate Stabilized Salt
Product ftz (m?) gpd (m?/d) Rejection (%)
NF90-400 149985 400 (37)
NacCl 7,500 (28.4) 85-95
MgSO, 9,500 (36.0) >97

1. Permeate flow and salt passage based on the following test conditions:
2000 mg/l NaCl, 70 psi (0.48 MPa), 77°F (25°C), and 15% recovery.
2000 mg/l MgSOa4, 70 psi (0.48 MPa), 77°F (25°C), and 15% recovery.
2. Flow rates for individual elements may vary +15%.
3. The above values are benchmark values. Please be sure to operate according to our system design guidelines.

A

= TH1 —

B Di C DIA FilmTec supplies
coupler part number
118027 with each
element. Each coupler

L]

_ includes two 2-125
Feed I | Fiberglass Outer Wrap End C ) EPR o-rings (FilmTec
U-Cup Brine Seal na t-ap

. part number 102284).
Brine Product

Single-Element Dimensions — Inches (mm)
Product Recovery B
NF90-400 15% 40 (1,016) 1.5 (38) 7.9 (201)
1. Consult the most recent DESIGN GUIDELINES for multiple-element applications linch =25.4 mm

and recommended element recovery rates for various feed sources.
2. Element to fit nominal 8.00-inch (203 mm) I.D. pressure vessel.

Operating Limits
MembBrane TYPE......covveviriiriiiiereee e Polyamide Thin-Film Composite
Maximum Operating TEMPETALUIE ..........cccereerierenie e 113°F (45°C)

Maximum Operating Pressure 600 psig (41 bar)
MaxXimum PreSSure DIOP .......cuueeiiie et siee e 15 psig (1.0 bar)
pH Range, ContinuoUs OPEratioN? .............ccovviiieiieiriere e 3-10
pH Range, Short-Term Cleaning (30 Min.)P .......cccccviiiiiiiiie e 1-12
Maximum Feed FIOW ........ccocviiiiieiie e 70 gpm (15.9 m¥/h)
Maximum Feed Silt DENSILY INAEX .....cccveiiiiiiie e SDI5
Free Chloring TOIBIANCES .........ccviicie ettt <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00345-502XQRP
CH 172-275-E-502R



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane
pretreatment, loading of the
membrane elements, instrument
calibration and other system checks
should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

* Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+32) 3-450-2240
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

* If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

* To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

* The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

* Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

* Avoid permeate-side backpressure
at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published May 2002.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00345-502XQRP
CH 172-275-E-502R



Product Information

FILMTEC Membranes

FILMTEC NF200-400 Nanofiltration Element

T

The FILMTEC® NF200-400 Nandfiltration element is a high area, high productivity element designed to remove a high percentage
of TOC such as pesticides, herbicides, and THM precursors while having a medium salt passage; medium hardness passage.

The FILMTEC NF200-400 element is an ideal element for surface and ground water applications where good organic removal is
desired with partial softening in order to maintain a minimum level of hardness for organoleptic properties and preservation of
distribution networks.

The high active area membrane combined with low net driving pressure of the membrane allows the removal of these compounds
at low operating pressure.

Product Specifications

Nominal Surface Area Product Water Flow Rate Stabilized Solute
Product ft2 (m?) gpd (m3/d) Passage (%)
NF200-400! 135847 400 (37)
CaCl, 8,000 (30.3) 50 - 65
MgSO, 6,800 (25.7) 3
Atrazine 58

1. Permeate flow and solute rejection based on the following test conditions:
500 mg/l CaClz, 70 psi (0.48 MPa), 77°F (25°C), and 15% recovery.
2000 ppm MgSO0s, 70 psi (0.48 MPa), 77°F (25°C), and 15% recovery.
. Flow rates for individual elements may vary +15%.
3. Minimum rejection is 93%.
4. The above specifications are benchmark values. Please be sure to operate according to our system design guidelines.

A

N

A C DIA FilmTec supplies
coupler part number
118027 with each
element. Each coupler
18] 1 includes two 2-125

Feed Fiberglass Outer Wrap EPR o-rings (FilmTec

t ber 102284).
U-Cup Brine Seal End Cap Brine Product part et )

Single-Element Dimensions — Inches (mm)

Product Recovery B C
NF200-400 15% 40 (1,016) 1.5 (38) 7.9 (201)

1. Consult the most recent DESIGN GUIDELINES for multiple-element applications and recommended element recovery rates for various feed sources. 1 inch=25.4mm
2. Element to fit nominal 8.00-inch (203 mm) I.D. pressure vessel.

Operating Limits

MemMBrane TYPE......covveriiiriireereere e Polyamide Thin-Film Composite
Maximum Operating TEMPETALUIE .........cccceeieeeiereiie e eiee e e seee e 113°F (45°C)
Maximum Operating PreSSUIE..........covvveiueeiirieeieeseesire e 600 psig (41 bar)
MaxXimum PreSSUre DIOP.......civeiiee i sieesieeste e e sieeesieeeiee e e seee e 15 psig (1.0 bar)
pH Range, ContinuoUS OPEratiON? .............coveereeieeiesre e 3-10
pH Range, Short-Term Cleaning (30 Min.)P .......cccccoiiiiiiiiie e 1-12

Maximum Feed FIOW ..ot

Maximum Feed Silt Density Index

Free ChIoring TOIBIANCES .........ccuviiii ettt

a8 Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

¢ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company
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Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane
pretreatment, loading of the
membrane elements, instrument
calibration and other system checks
should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

* If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

* To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

* The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

* Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

* Avoid permeate-side backpressure
at all times.

Notice : The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice : No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published February 2001.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00178-201XQRP
CH 172-157-E-201R
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FILMTEC NF270-400 Nanofiltration Element

The FILMTEC® NF270-400 Nanofiltration element is a high area, high productivity element designed to remove a high
percentage of TOC and THM precursors while having a medium to high salt passage; medium hardness passage.

The FILMTEC NF270-400 element is an ideal element for surface and ground water applications where good organic
removal is desired with partial softening in order to maintain a minimum level of hardness for organoleptic properties and
preservation of distribution networks.

T

The high active area membrane combined with low net driving pressure of the membrane allows the removal of these
compounds at low operating pressure.

Product Specifications

Nominal Active Surface Area Product Water Flow Rate Stabilized Salt
Product ft2 (m?) gpd (m3/d) Passage (%)
NF270-400 148822 400 (37)
CaCl, 14,700 (55.6) 40 - 60
MgSO, 12,500 (47) <3

1. Permeate flow and salt passage based on the following test conditions:
500 mg/l CaClz, 70 psi (0.48 MPa), 77°F (25°C), and 15% recovery.
2000 mg/l MgSOs, 70 psi (0.48 MPa), 77°F (25°C), and 15% recovery.
2. Flow rates for individual elements may vary +15%.
3. The above specifications are benchmark values. Please be sure to operate according to our system design guidelines.

A

|

B DI

[>

DIA FilmTec supplies
coupler part number
118027 with each
element. Each coupler

L

includes two 2-125
Feed I | Fiberglass Outer Wrap End C } EPR o-rings (FilmTec
. nd Cap
U-Cup Brine Seal

. part number 102284).
Brine Product

Single-Element Dimensions — Inches (mm)
Product Recovery B
NF270-400 15% 40 (1,016) 1.5 (38) 7.9 (201)
1. Consult the most recent DESIGN GUIDELINES for multiple-element applications 1inch =25.4 mm

and recommended element recovery rates for various feed sources.
2. Element to fit nominal 8.00-inch (203 mm) I.D. pressure vessel.

Operating Limits

MeMDBIrane TYPE.....cocveeieeecie e Polyamide Thin-Film Composite
Maximum Operating TEMPEIALUIE .........ccuverieereeeieeeeesreeeeeesreeseeesaeens 113°F (45°C)
Maximum Operating PreSSUIE............cocvereererieiie e 600 psig (41 bar)
Maximum PreSSure DIOP........oocveieeiirieiie e 15 psig (1.0 bar)
pH Range, Continuous OPEration? ............ccoueiiieiiieeeiiee et 3-10
pH Range, Short-Term Cleaning (30 MiN.)P ......ccceiieiieeiie e 1-12
Maximum Feed FIOW ..o 70 gpm (15.9 m¥h)
Maximum Feed Silt DENSILY INAEX ......ccviiiieiiie e SDI 5
Free Chloring TOIBIANCES .........ccviicie et <0.1 ppm

& Maximum temperature for continuous operation above pH 10 is 95°F (35°C).

b Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00346-201XQRP
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FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane
pretreatment, loading of the
membrane elements, instrument
calibration and other system checks
should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

http://www.filmtec.com

General Information

» Keep elements moist at all times
after initial wetting.

« If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

« To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

* The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

* Maximum pressure drop across an
entire pressure vessel (housing) is
50 psi (3.4 bar).

 Avoid permeate-side backpressure
at all times.

Notice : The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice : No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

<>

*Trademark of The Dow Chemical Company

Published February 2001.

Form No. 609-00346-201XQRP
CH 172-276-E-201R
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FILMTEC Membranes

FT30 Membrane Description

FILMTEC® FT30 thin-film composite
reverse osmosis (RO) membrane
gives excellent performance for a
wide variety of applications, including
low-pressure tapwater use, single-
pass seawater and brackish water
desalination, chemical processing,
and waste treatment. This membrane
exhibits excellent performance in
terms of flux, salt rejection, and
microbiological resistance. FT30
elements can operate over a pH
range of 2 to 11, are resistant to
compaction, and are suitable for
temperatures up to 45°C.

FILMTEC spiral-wound elements
of FT30 membrane have been
extensively used since 1980 both in
the United States and abroad. In
numerous installations under actual
seawater conditions, FT30 elements
have provided salt rejections of
better than 99.5 percent and fluxes of
10 gfd (24 I/h m2). On a 0.2 percent
salt solution at 225 psi (1.6 MPa),
rejections above 99 percent and
fluxes of 26 gfd (51 I/h m2) are
routinely obtained.

Several long-term tests have been
completed. A continuous three-year
test operating at about 25°C and 350
psi on 3000 ppm feed did not show
any membrane compaction or
deterioration in salt rejection.
Elements have also operated in
shipboard seawater systems with
normal intermittent use for over three
years with no significant loss in
performance.

FILMTEC FT30 thin-film
composite RO membrane complies
with Food Additive Regulation 21
CFR 177.2550 for use in processing
foods and purifying water for food
applications.

Thin-Film Composite
Configuration

The membrane composite consists of
three layers: a polyester support

*Trademark of The Dow Chemical Company

Ultrathin membrane

FT30 Membrane Composite

web, a microporous polysulfone
interlayer, and an ultrathin barrier
coating on the top surface.

A schematic diagram of the
membrane is shown above.

Description of the
FT30 Membrane

The major structural support is
provided by the nonwoven web,
which has been calendered to

Nonwoven web

Polysulfone layer

produce a hard, smooth surface free
of loose fibers. Since the polyester
web is too irregular and porous to
provide a proper substrate for the salt
barrier layer, a microporous layer of
engineering plastic (polysulfone) is
cast onto the surface of the web. The
polysulfone coating is remarkable in
that it has surface pores controlled to
a diameter of approximately 150
angstroms. The FT30 barrier layer,

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



about 2000 angstroms thick, can
withstand high pressures because of
the support provided by the
polysulfone layer. Because of its
barrier layer thickness, FT30 is very
resistant to mechanical stresses and
chemical degradation.

Biological Protection and
Disinfection

Various storage tests have been
conducted on FT30 elements to
determine biological protection
procedures. The best procedure
recommended for storage is to
immerse the element in a protective
solution which contains 1.5 percent
(by weight) sodium metabisulfite
(food grade). This treatment
maintains initial membrane flux and
performance.

Disinfection with chlorinating
agents can be practiced within limits
but is not recommended. The
FT30 membrane is resistant to
chloramine, chloramine-T,
N-chloroisocyanurates to the extent
that these mild agents can be used,
but their disinfectant properties are
not very great. Pure chlorine dioxide
can be used successfully at 500 ppm
concentration if the storage period is
less than one week, but it is not an
effective biocide for longer periods.
Chlorine dioxide that is generated on
site from chlorine and sodium
chlorate is always contaminated with

free chlorine, which attacks the
membrane. The FT30 membrane is
permeable to chloramine and to
chlorine dioxide. Either of these will
pass through the membrane
resulting in a small residual
disinfectant in the permeate.

The membrane has only limited
resistance to free chlorine. Chlorine
attack is slowest at neutral and
acidic pH levels and fastest at
alkaline pH levels. It is noteworthy,
however, that short-term exposure of
the membrane to chlorine does not
destroy the membrane. Thus, it can
be used effectively in installations
where system upsets may result in
temporary exposure of the
membrane to free chlorine.

Alternative disinfectants that may
be used are hydrogen peroxide and
peracetic acid. Hydrogen peroxide or
peracetic acid can be used at
concentrations up to 0.2 percent at
25°C as specified in the warranty on
FILMTEC membranes but not at
higher temperatures. Continuous
exposure to hydrogen peroxide at
this concentration will eventually
damage the membrane.

Copper sulfate can be used to
control algae growth. lodine,
quaternary germicides, and phenolic
compounds should not be used as
tests show that all of these agents
cause flux losses.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.dow.com/liquidseps

Cleaning

Because of the FT30 membrane’s
combination of pH stability and
temperature resistance, cleaning can
be done very effectively. Both acidic
and alkaline cleaners can be used at
temperatures to 50°C. Acid cleaning
to remove mineral scale is best done
at pH 2 or lower with phosphoric,
hydrochloric, sulfamic or nitric acid.
Citric acid can also be used. Alkaline
cleaning to remove organic fouling is
generally done with sodium hydroxide
and sodium lauryl sulfate. Various
combinations of agents such as
sodium EDTA, sodium
tripolyphosphate, and trisodium
phosphate can also be used.

Generally, anionic surfactants can
be used for alkaline cleaning. Cationic
surfactants cause an irreversible flux
loss and must be avoided. Nonionic
surfactants can sometimes be used,
but they must be used sparingly and
thoroughly rinsed out before the
membrane is pressurized.

See bulletins Cleaning Procedures
(Form No. 609-23010/CH 172-086-E)
and Biological Protection and Disinfection
(Form No. 609-24010/CH172-120-E)
for further information.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published April 1998.

T

*Trademark of The Dow Chemical Company

Form No. 609-01010-498QRP
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FT30 Reverse Osmosis Membrane Specifications

The FILMTEC®FT30 reverse osmosis membrane gives excellent performance
for a wide variety of applications including low-pressure tapwater purification,
single-pass seawater desalination, chemical processing, and waste treatment.
This membrane exhibits high rejection at low pressures with very stable
long-term operation.

Solute MW Rejection (%)
Sodium fluoride NaF! 42 99
Sodium cyanide NaCN (pH11) 49 97
Sodium chloride NaCl 58 99
Silica SiO, (50 ppm) 60 98
Sodium bicarbonate NaHCO, 84 99
Sodium nitrate NaNO4 85 97
Magnesium chloride MgCl, 95 99
Calcium chloride CacCl, 111 99
Magnesium sulfate MgSO, 120 >99
Nickel sulfate NiSO, 155 >99
Copper sulfate CuSO, 160 >99
Formaldehyde 30 35
Methanol 32 25
Ethanol 46 70
Isopropanol 60 90
Urea 60 70
Lactic acid (pH 2) 90 94
Lactic acid (pH 5) 90 99
Glucose 180 98
Sucrose 342 99
Chlorinated pesticides (traces) - >99

1. Solute Rejection (approximate) 2000 ppm Solute, 225 psi (1.6 MPa), 77°F (25°C), pH 7 (unless otherwise noted).

Operating Limits

Membrane TYPE......ccvevveiieiiieie e Thin-Film Composite Polyamide
Maximum Operating PreSSUIE...........ccciieiirrireeieeneeie e 1000 psi (6.9 MPa)
Maximum Operating TEMPETALUIE ..........ccuvvvirieeiieiieie e 113°F (45°C)
Free ChIoring TOIEIANCE ........eiiiiiiieiiciee e <0.1 ppm
pH Range, ContinUOUS OPEIatiON..........c.ciiiiiaiieiiiii et 2-11
pH Range, Short-Term Cleaning (30 Min) ........cooveiieiiiiiiieiieseeseee e 1-12

2. Fluoride rejection is strongly pH dependent (about 75% at pH 5, 50% at pH 4, 30% at pH 3.5 and 0% below pH 3).
3. FT30 membrane is available in a wide variety of spiral-wound configurations.

*Trademark of The Dow Chemical Company

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.
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For more information about FILMTEC membranes,
call Dow Liquid Separations Business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia . .............. (+61) 2-9776-3226

http://www.dow.com/liquidseps

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Form No. 609-01020-498QRP

*Trademark of The Dow Chemical Company CH 172-040-E-498

Published April 1998.
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Commercial Design Guidelines for Midsize FILMTEC ™ Elements

T

The following tables show the recommended guidelines for designing RO systems with 2.5 and 4-inch FILMTEC
elements in Light Industrial and Small Commercial applications.

Table 1. Design Guidelines for FILMTEC Elements in Light Industrial and Small Sea Water Applications

Feed Source RO Well Softened Surface Wastewater (Filtered Seawater
Permeate Water Municipal Municipal Effluent)

MF! Conventional WellorMF *  Open Intake
Feed Silt Density Index SDI<1 SDI<3 SDI<3 SDI<5 SDI<3 SDI<5 SDI<3 SDI<5
Max. Element Recovery % 30 19 17 15 14t 12 13 10
Typical Target Flux, gfd (/m2h) 22 (37) 18 (30) 16 (27) 14 (24) 13 (22) 11 (19) 13 (22) 11 (19)
Max. Permeate Flow Rate, gpd (m 3/d)
2.5-inch Diameter 800 (3.0) 700 (2.6) 600 (2.3) 500 (1.9) 500 (1.9) 400 (1.5) 700 (2.6) 600 (2.3)
4.0-inch Diameter 2300 (8.7) 1900 (7.2) 1700(6.4) 1500 (5.7) 1400 (5.3) 1200 (4.5) 1800 (6.8) 1500 (5.7)
Element Type Min. Concentrate Flow Rate, gpm (m  ¥/h)
2.5-inch Diameter 1(0.2) 1(0.2) 1(0.2) 1(0.2) 1(0.2) 1(0.2) 1(0.2) 1(0.2)
4.0-inch Diameter (except Full-Fits) 4 (0.9) 4(0.9) 4(0.9) 4(0.9) 5(1.1) 6 (1.4) 4(0.9) 5(1.1)
Full-Fit 4040 6(1.4) 6 (1.4) 6 (1.4) 6 (1.4) 7 (1.6) 8(1.8) NA NA

Element Type Active Area Max. Feed Flow Max. Pressure Drop Maximum Feed Pressure
ft? (m?) Rate Per Element psig (bar)
U.S. gpm (m3h) psig (bar) 2
Tape-Wrapped 2540 28 (2.6) 6 (1.4) 13(0.9) 600 (41)
Fiberglassed 2540 28 (2.6) 6(1.4) 15 (1.0) 600 (41)
Seawater 2540 29 (2.7) 6 (1.4) 13 (0.9) 1000 (69)
Tape-Wrapped 4040 82 (7.6) 14 (3.2) 13(0.9) 600 (41)
Fiberglassed 4040 82 (7.6) 16 (3.6) 15 (1.0) 600 (41)
SW Fiberglassed 4040 80 (7.4) 16 (3.6) 15 (1.0) 1000 (69)
Full-Fit 4040 85 (7.9) 18 (4.1) 15 (1.0) 600 (41)

1 MF: Microfiltration - continuous filtration process using a membrane with pore size of <0.5 micron.
2We recommend that the pressure drop for new/clean elements be at least 20% below the maximum.

Note: The limiting values listed above have been incorporated into the ROSA (Reverse Osmosis System Analysis) software. Design of systems in excess
of the guidelines results in a warning message on the ROSA printout.

Note: System designer must thoroughly review Product Selection Guide before applying above information. For ultrapure applications refer to UPW System
Design Guidelines.

*Trademark of The Dow Chemical Company
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Table 2. Design Guidelines for FILMTEC Elements in Small Commercial Applications

Feed Source RO Permeate Softened Municipal Well Water Surface or
Municipal Water
Feed Silt Density Index SDIk1 SDI<3 SDI<3 SDI<5
Max. Element Recovery % 30 30 25 20
Typical Target Flux, gfd (/m2h) 30 (51) 30 (51) 25 (42) 20 (34)
Max. Permeate Flow Rate, gpd (m */d)
2.5-inch Diameter 1100 (4.2) 1100 (4.2) 900 (3.4) 700 (2.7)
4.0-inch Diameter 3100 (11.7) 3100 (11.7) 2600 (9.8) 2100 (7.9)
Min. Concentrate Flow Rate, U.S. gpm (m  3h)?
2.5-inch Diameter 0.5(0.11) 0.5 (0.11) 1(0.2) 1(0.2)
4.0-inch Diameter 2(0.5) 2(0.5) 4(0.9) 4 (0.9)
Element Type Active Area Max. Feed Flow Max. Pressure Drop Maximum Feed Pressure
ft2 (m?) Rate Per Element psig (bar)
U.S. gpm (m3h) psig (bar) 3
Tape-Wrapped 2540 28 (2.6) 6 (1.4) 13(0.9) 600 (41)
Fiberglassed 2540 28 (2.6) 6 (1.4) 15 (1.0) 600 (41)
Seawater 2540 29 (2.7) 6 (1.4) 13 (0.9) 1000 (69)
Tape-Wrapped 4040 82 (7.6) 14 (3.2) 13(0.9) 600 (41)
Fiberglassed 4040 82 (7.6) 16 (3.6) 15 (1.0) 600 (41)
SW Fiberglassed 4040 80 (7.4) 16 (3.6) 15 (1.0) 1000 (69)

3We recommend that the pressure drop for new/clean elements be at least 20% below the maximum.

Note: The limiting values listed above have been incorporated into the ROSA (Reverse Osmosis System Analysis) software. Design of systems in excess
of the guidelines results in a warning message on the ROSA printout.

Note: System designer must thoroughly review Product Selection Guide before applying above information. For ultrapure applications refer to UPW System
Design Guidelines.

The factor which has the greatest area) and increasing FILMTEC element “Light Industrial” systems in Table 1
influence on the membrane system recovery (the ratio of permeate flow have the same requirements as for
design is the fouling tendency of the rate to feed flow rate for a single large systems, requiring stable

feed water. Membrane fouling is element). A system with high permeate  performance over several years. They
caused by particles and colloidal flux rates is, therefore, likely to are typically for piloting large systems,
material which are present in the feed  experience higher fouling rates and with continuous operation, CIP

water and are concentrated at the more frequent chemical cleaning. facilities and none (or minimal)
membrane surface. The concentration  The Silt Density Index (SDI) value of recirculation. The expected membrane
of the fouling materials at the the pretreated feed water correlates lifetime is more than 3 years.
membrane surface increases with fairly well with the amount of fouling

increasing permeate flux (the material present.

permeate flow rate per unit membrane







In Table 2, the “Small Commercial”
systems are typically between 1-6
elements that are either regularly
replaced or else cleaned (every half
year or year) or performance loss is
acceptable. The expected element
lifetime is not more than 3 years.
This is a low-cost, compact solution
for intermittently operated systems.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+32) 3-450-2240
Japan ... (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

The proposed limits are recommended
guidelines based on many years of

experience with FILMTEC membranes.

If the fouling tendency of the feed
water has been underestimated in the
system design, the membranes will
require more frequent cleaning, or the
capacity of the system will decrease
due to fouling. On the other hand, a

conservative approach is to
anticipate a higher fouling tendency
and enjoy a troublefree system
operation and an increased
membrane lifetime.

Notice : No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published January 2002.

*Trademark of The Dow Chemical Company
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Membrane System Design Guidelines for 8-inch FILMTEC™ Elements

T

The following tables show the recommended guidelines for designing RO systems with 8-inch
FILMTEC elements, arranged according to feed water type.

Design Guidelines for 8-inch FILMTEC Elements in Water Treatment Applications

Feed Source RO Well Surface Supply Wastewater (Filtered Seawater

Permeate Water Municipal Effluent)

MF* Conventional MF? Conventional Well or MF  Open Intake

Feed Silt Density Index SDI<1 SDI<3 SDI<3 SDI<5 SDI<3 SDI<5 SDI<3 SDI<5
Max. Element Recovery % 30 19 17 15 14 12 13 10
Typical Target Flux, gfd (/m2h) 23 (39) 19 (32) 16 (27) 15 (25) 12 (20) 10 (17) 8.8 (15) 7.3(12)
Max. Permeate Flow Rate, gpd (m®/d)
320 ft2 Elements 10000 (38) 7500 (28) 6500 (25) 5900 (22) 5300 (20) 4700 (18) 7500 (28) 6400 (24)
365 ft2 Elements 10000 (38) 8300 (31) 7200 (27) 6500 (25) 5900 (22) 5200 (20)
380 ft? Elements 12000 (45) 8600 (33) 7500 (28) 6800 (26) 5900 (22) 5200 (20) 8800 (33) 7600 (29)
390 ft? Elements 10600 (40) 8900 (34) 7700 (29) 7000 (26) 6300 (24) 5500 (21)
400 ft2 Elements 11000 (42) 9100 (34) 7900 (30) 7200 (27) 6400 (24) 5700 (22)
440 ft2 Elements 12000 (45) 10000 (38) 8700 (33) 7900 (30) 7100 (27) 6300 (24)
Element Type Min. Concentrate Flow Rate, gpm (m%/d)
BW Elements (365 ft?) 16 (3.6) 16 (3.6) 16 (3.6) 18 (4.1) 16 (3.6) 18 (4.1)
BW Elements (400 ft? and 440 ft?) 16 (3.6) 16 (3.6) 18 (4.1) 18 (4.1) 20 (4.6)
NF Elements 16 (3.6) 16 (3.6) 16 (3.6) 18 (4.1) 18 (4.1) 18 (4.1)
Full-Fit Elements 25 (5.7) 25(5.7) 25 (5.7) 25 (5.7) 25 (5.7) 25 (5.7)
SW Elements 16 (3.6) 16 (3.6) 16 (3.6) 18 (4.1) 16 (3.6) 18 (4.1) 16 (3.6) 18 (4.1)

Element Type Active Area, Max. Feed Flow Rate, gpm (m3/h)?
ft2 (m?)

BW Elements 365 (33.9) 73 (17) 65 (15) 63 (14) 58 (13) 52 (12) 52 (12)

BW or NF Elements 400 (37.2) 85 (19) 75 (17) 73 (17) 67 (15) 61 (14) 61 (14)

BW Elements 440 (40.9) 85 (19) 75 (17) 73 (17) 67 (15) 61 (14) 61 (14)

Full-Fit Elements 390 (36.2) 85 (19) 75 (17) 73 (17) 67 (15) 61 (14) 61 (14)

SW Elements 320 (29.7) 73 (17) 65 (15) 63 (14) 58 (13) 52 (12) 52 (12) 63 (14) 56 (13)
SW Elements 380(35.3)  81(18) 72 (16) 70 (16) 64 (15) 58 (13) 58 (13) 70 (16) 62 (14)

1 MF: Microfiltration - continuous filtration process using a membrane with pore size of <0.5 micron.

2The maximum recommended pressure drop across a single element is 15 psid (1 bar) or 50 psid (3.5 bar) across multiple elements in a pressure vessel,
whichever value is more limiting. We recommend designing at maximum of 80% (12 psid) or for any element in a system.

Note: The limiting values listed above have been incorporated into the ROSA (Reverse Osmosis System Analysis) software. Design of systems in excess
of the guidelines results in a warning message on the ROSA printout.

*Trademark of The Dow Chemical Company
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The factor which has the greatest
influence on the membrane system
design is the fouling tendency of the
feed water. Membrane fouling is
caused by particles and colloidal
material which are present in the feed
water and are concentrated at the
membrane surface. The concentration
of the fouling materials at the
membrane surface increases with
increasing permeate flux (the
permeate flow rate per unit membrane

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America

.......... 1-800-447-4369

Latin America . .. ........ (+55) 11-5188-9345
Europe ............... (+32) 3-450-2240
Japan ...l (+81) 3-5460-2100
Australia .. ............. (+61) 2-9776-3226

http://www.filmtec.com

area) and increasing FILMTEC element
recovery (the ratio of permeate flow
rate to feed flow rate for a single
element). A system with high permeate
flux rates is, therefore, likely to
experience higher fouling rates and
more frequent chemical cleaning.

The Silt Density Index (SDI) value of
the pretreated feed water correlates
fairly well with the amount of fouling
material present.

The proposed limits are recommended
guidelines based on many years of
experience with FILMTEC membranes.
If the fouling tendency of the feed
water has been underestimated in the
system design, the membranes will
require more frequent cleaning, or the
capacity of the system will decrease
due to fouling. On the other hand, a
conservative approach is to anticipate
a higher fouling tendency and enjoy a
troublefree system operation and an
increased membrane lifetime.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published January 2002.
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Dechlorinating Feedwater

Chlorine (Cl,) has been used for many
years to treat municipal and industrial
water and wastewaters as a disinfec-
tant because of its capacity to inacti-
vate most pathogenic microorganisms
quickly. The effectiveness of Cl; is
dependent on the Cl, concentration,
time of exposure, and the pH of the
water. Chlorine is used for the disin-
fection of potable water where a resid-
ual chlorine concentration near 0.5
mg/l is commonly used. In a water
treatment scheme, fouling of water
intake lines, heat exchangers, sand
filters, etc., may be prevented by
maintaining a free Cl, residual of
0.5-1.0 mg/l.

When FILMTEC® FT30 thin-film
composite membrane is used in the
reverse osmosis (RO) process, the
RO feed must be dechlorinated to pre-
vent oxidation of the membrane. FT30
membrane has a chlorine tolerance of
up to 1,000 ppm-hours before notice-
able loss of salt rejection is observed.
If dechlorination upsets occur and if
corrected in a timely manner, mem-
brane damage can be minimized.

Definitions and Chemistry
Cl; + H,O = HOCI + H* + CI”

Residual chlorine. Refers to the
total amount of chlorine (“combined”
and “free available” chlorine) remain-
ing in the water at the time of
measurement.

Combined available chlorine.

Refers to one or more of the family
of chlorine-ammonia compounds,
called chloramines, resulting from
the reaction of chlorine with ammonia
compounds present in the water.

*Trademark of The Dow Chemical Company

Free available chlorine.

This form is actually hypochlorous
acid, hypochlorite ion or a mixture

of the two, depending on pH and
temperature. Free chlorine is usually
present after sufficient chlorine has
been added to satisfy the demand of
ammonium ions present.

Engineering Considerations

Chlorine is most commonly available
as hypochlorites of calcium and sodi-
um or chlorine gas. Capital cost,
operating cost and water chemistry
will be the predominate factors in
deciding which type of system to use.
If the product water from an RO
system is chlorinated, care must
be exercised to insure that the
chlorine does not diffuse back into
the membrane. Air breaks, check
valves, etc., should be employed
appropriately.

Chloramines

Studies have demonstrated that
chlorine reacts with organic com-
pounds present in drinking water to
produce a variety of trihalomethanes
(THMs). Toxicological investigations
have implicated certain THMs as
carcinogens. The EPA has estab-
lished a maximum THM contaminate
level of 100 ppb for drinking water.
To meet this requirement, many
water facilities have sought to reduce
levels of THMs. This can be done by
using chloramine as a disinfectant.
Chloramine does not generate
THMs. However, considerable
controversy has arisen concerning
the efficiency of chloramine disinfec-
tion and its potential health effects.

In aqueous solution, HOCI reacts
with ammonia to form inorganic
chloramines in a series of stepwise
reactions.

HOCI + NHz = NH2CI (monochloramine)
+H20

HOCI + NH2CI = NHCI; (dichloramine)
+H,0

HOCI + NHCI, = NCl; (nitrogen trichloride)
+H>0

i

These reactions are governed
primarily by pH and chlorine-to-nitro-
gen weight ratio.

FILMTEC FT30 membrane has a
300,000 ppm-hour tolerance for
chloramine, which implies that dechlo-
rination is not required. However, since
chloramines are formed by adding
ammonia to chlorine, it is possible that
free chlorine will be present. Since
this free chlorine can be damaging to
the membrane, dechlorination should
still be considered.

Dechlorination

Residual chlorine can be reduced

to harmless chlorides by chemical
reducing agents. Discussion follows
on two of the most common proven
techniques.

Activated carbon.

Chlorine reacts with activated carbon
as follows:

C + 2Cl, + 2H,0 - 4HCI + CO;

The activated carbon should be
replaced or regenerated periodically.

Sodium metabisulfite.

Na,S,0s5 + H,O - 2NaHSO3;
NaHSO; + HOCI - HCI + NaHSO,

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



In theory, 1.37 Ib of sodium
metabisulfite will remove 1.0 Ib of
free chlorine. In practice, however,
3.0 Ib of sodium metabisulfite are
normally used to remove 1.0 Ib of
chlorine from brackish water. For
seawater, more sodium metabisulfite
may be required when dissolved
oxygen is present.

Sodium metabisulfite has a usual
shelf life of 4-6 months under cool,
dry storage conditions. The solution
life, however, varies with concentra-
tion as follows:

Maximum
Solution (wt %) Solution Life
2 3 days
10 1 week
20 1 month
30 6 months

The dechlorination reaction

requires mixing to ensure completion.

Therefore, static mixers should be
utilized and the sodium metabisulfite
injected prior to the cartridge filters.

FILMTEC Membranes

For more information about FILMTEC membranes,
call Dow Liquid Separations:
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Cleaning Procedures for FILMTEC FT30 Elements

The following are general recommendations for cleaning FILMTEC™ FT30 elements. More detailed procedures for
cleaning an RO system are typically included in the operating manual provided by the system supplier. It should be
emphasized that frequent cleaning is not required for a properly designed and properly operated RO system, however
because of the FT30 membrane’s unique combination of pH range and temperature resistance, cleaning can be
accomplished very effectively.

Cleaning Requirements

In normal operation, the membrane in reverse osmosis elements can become fouled by mineral scale, biological matter,
colloidal particles, and insoluble organic constituents. Deposits build up on the membrane surfaces during operation until
they cause loss in normalized permeate flow, loss of normalized salt rejection, or both. Elements should be cleaned
whenever the normalized permeate flow drops by =10 percent, or the normalized salt passage increases by =5 percent,
or the normalized differential pressure (feed pressure minus concentrate pressure) increases by =15 percent from the
reference condition established during the first 48 hours of operation.

AP should be measured and recorded across each stage of the array of pressure vessels. If the brine channels within the
element become plugged, the AP will increase. It should be noted that the permeate flux will drop if feedwater
temperature decreases. This is normal and does not indicate membrane fouling.

A malfunction in the pretreatment, pressure control, or increase in recovery can result in reduced product water output or
an increase in salt passage. If a problem is observed, these causes should be considered first. The element(s) may not
require cleaning. A computer program called FTNORM is available from FilmTec for normalizing performance data of
FILMTEC RO membranes. This program can be used to assist in determining when to clean and can be downloaded
from our web site.

Safety Precautions

1. When using any chemical indicated here in subsequent sections, follow accepted safety practices. Consult the
chemical manufacturer for detailed information about safety, handling and disposal.

2. When preparing cleaning solutions, ensure that all chemicals are dissolved and well mixed before circulating the
solutions through the elements.

3. Itis recommended the elements be flushed with good-quality chlorine-free water (20°C minimum temperature) after
cleaning. Permeate water is recommended; but a dechlorinated potable supply or prefiltered feedwater may be used,
provided that there are no corrosion problems in the piping system. Care should be taken to operate initially at reduced
flow and pressure to flush the bulk of the cleaning solution from the elements before resuming normal operating
pressures and flows. Despite this precaution, cleaning chemicals will be present on the permeate side following
cleaning. Therefore, the permeate must be diverted to drain for at least 10 minutes or until the water is clear when
starting up after cleaning.

*Trademark of The Dow Chemical Company
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4. During recirculation of cleaning solutions, the temperatures must not exceed 50°C at pH 2-10, 35°C at pH 1-11, and
30°C at pH 1-12.

5. For elements greater than six inches in diameter, the flow direction during cleaning must be the same as during

normal operation to prevent element telescoping, because the vessel thrust ring is installed only on the reject end of
the vessel. This is also recommended for smaller elements. Equipment for cleaning is illustrated below.

Cleaning System Flow Diagram

Permeate
To Storage Tank
(Normal Operation)

Permeate

To Cleaning Tank

(Cleaning Operation) V4

-
Permeate Concentrate
From Storage Tank Concentrate Tﬁ Dra|r|1 Overati
i v ToCleaning Tank  (Normal Operation)
(Cleaning Operation)
V5 pIg— V3
JAN

V1

V2
TANK Chemical Mixing Tank, polypropylene or FRP DP Differential Pressure Gauge
H Immersion Heater (may be replaced by cooling FI  Flow Indicator
coil for some site locations) FT Flow Transmitter (optional)
Tl Temperature Indicator Pl Pressure Indicator
TC Temperature Control V1 Pump Recirculation Valve, CPVC
LLS  Lower Level Switch to shut off pump V2 Flow Control Valve, CPVC
SS Security Screen—100 mesh V3 Concentrate Valve, CPVC 3-way valve
PUMP Low-Pressure Pump, 316 SS or V4 Permeate Valve, CPVC 3-way valve
non-metallic composite V5 Permeate Inlet Valve, CPVC
CF  Cartridge Filter, 5-10 micron polypropylene with V6 Tank Drain Valve, PVC, or CPVC

PVC, FRP, or SS housing V7 Purge Valve, SS, PVC, or CPVC




Suggested Equipment

The equipment for cleaning is shown in the Cleaning System Flow Diagram. The pH of cleaning solutions used with
FILMTEC elements can be in the range of 1 to 12 (see Table 2), and therefore non-corroding materials should be used in
the cleaning system.

1. The mixing tank should be constructed of polypropylene or fiberglass-reinforced plastic (FRP). The tank should be
provided with a removable cover and a temperature gauge. The cleaning procedure is more effective when performed
at a warm temperature, and it is recommended that the solution be maintained according to the pH and temperature
guidelines listed in Table 2. It is not recommended to use a cleaning temperature below 15°C because of the very
slow chemical kinetics at low temperatures. In addition, chemicals such as sodium lauryl sulfate might precipitate at
low temperatures. Cooling may also be required in certain geographic regions, so both heating/cooling requirements
must be considered during the design. A rough rule of thumb in sizing a cleaning tank is to use approximately the
empty pressure vessels volume and then add the volume of the feed and return hoses or pipes. For example, to clean
ten 8-inch diameter pressure vessels with six elements per vessel, the following calculations would apply:

A. Volumein Vessels
V, =1L
=3.14 (4 in)? (20 ft) (7.48 gal/ft3) / (144 in?/ft?)
V, =52 gallvessel (0.2 m?)
Vi, =52 x10 =520 gal (1.97 m3)

B. Volume in Pipes, assume 50 ft. length total 4" Sch 80 pipe
Vp =1L
=3.14 (1.91 in)? (50 ft) (7.48 gal/ft®) / (144 in/ft?)
=30 gals (0.11 m3)
Vet =V, + Vp =520 + 30 = 550 gal.

Therefore, the cleaning tank should be about 700 gals (1.5 m3).

2. The cleaning pump should be sized for the flows and pressures given in Table 1, making allowances for pressure loss
in the piping and across the cartridge filter. The pump should be constructed of 316 SS or nonmetallic composite
polyesters.

3. Appropriate valves, flow meters, and pressure gauges should be installed to adequately control the flow. Service lines
may be either hard piped or hoses. In either case, the flow rate should be a moderate 10 ft/sec (3 m/sec) or less.




Cleaning Elements In Situ
There are six steps in the cleaning of elements:

1.

2.

Make up cleaning solution.

Low-flow pumping. Pump mixed, preheated cleaning solution to the vessel at conditions of low flow rate (about half
of that shown in Table 1) and low pressure to displace the process water. Use only enough pressure to compensate
for the pressure drop from feed to concentrate. The pressure should be low enough that essentially no permeate is
produced. A low pressure minimizes redeposition of dirt on the membrane. Dump the concentrate, as necessary, to
prevent dilution of the cleaning solution.

. Recycle. After the process water is displaced, cleaning solution will be present in the concentrate stream. Then

recycle the concentrate to the cleaning solution tank and allow the temperature to stabilize.

Table 1. Recommended feed flow rate per pressure vessel during high flow rate recirculation

Feed Pressure! Element Diameter Feed Flow Rate per Pressure Vessel
(bar) (inches) (gpm) (m3/hr)
20-60 1.5-4.0 25 3-5 0.7-1.2
20-60 1.5-4.0 42 8-10 1.8-2.3
20-60 1.5-4.0 6 16-20 3.6-4.5
20-60 1.5-4.0 8 30-40 6.-9.1
20-60 1.5-4.0 83 35-45 8.0-10.2

! Dependent on number of elements in pressure vessel.
2 4-Inch Full-fit elements should be cleaned at 12-14 gpm (2.7-3.2 m3/hr).
3 For Full-fit, 400 and 440 sq. ft. area elements.

Table 2. pH range and temperature limits during cleaning

Max Temp Max Temp Max Temp
50°C 35°C 30°C Continuous
Element Type pH Range pH Range pH Range Operation
SW30, SW30HR 3-10 2-11 1-12 2-11
BW30, TW30 2-10 1-11 1-12 2-11
NF45, SR90 3-10 2-11 1-12 3-10
NF70, NF90 3-10 2-11 1-11 39

4,

Soak. Turn the pump off and allow the elements to soak. Sometimes a soak period of about 1 hour is sufficient.
For difficult fouling an extended soak period is beneficial, soak the elements overnight for 10-15 hours. To maintain
a high temperature during an extended soak period, use a slow recirculation rate (about 10 percent of that shown
in Table 1).

. High-flow pumping. Feed the cleaning solution at the rates shown in Table 1 for 30-60 minutes. The high flow rate

flushes out the foulants removed from the membrane surface by the cleaning. If the elements are heavily fouled, a
flow rate which is 50 percent higher than shown in Table 1 may aid cleaning. At higher flow rates, excessive
pressure drop may be a problem. The maximum recommended pressure drops are 15 psi per element or 50 psi per
multi-element vessel, whichever value is more limiting.




6. Flush out. Prefiltered raw water can be used for flushing out the cleaning solution, unless there will be corrosion
problems (e.g., stagnant seawater will corrode stainless steel piping). To prevent precipitation, the minimum flush out
temperature is 20°C.

Additional notes: Check the pH during acid cleaning. The acid is consumed when it dissolves inorganic precipitates.
So, if the pH increases more than 0.5 pH units, add more acid. Total circulation time for an acid cleaning solution
should not exceed 20 minutes in length. After that time, it's possible for the solution to be fully saturated and the
foulants can precipitate back onto the surface. If the system has to be shut down longer than 24 hours, the elements
should be stored in a 1 percent solution (by weight) of sodium metabisulfite. For large system evaluation, it is
recommended that this be done in a single element test stand that is included in the original system design.

Multistage Systems

For multistage (tapered) systems, the flushing and soaking operations can always be done simultaneously in all stages.
High-flow recirculation, however, should be carried out separately for each stage, so the flow rate is not too low in the first
stage or too high in the last. This can be accomplished either by using one cleaning pump and operating one stage at a
time, or by using a separate cleaning pump for each stage.

Cleaning Chemicals

Table 3 below lists suitable cleaning chemicals. Acid cleaners and alkaline cleaners are the standard cleaning chemicals.
The acid cleaners are used to remove inorganic precipitates including iron, while the alkaline cleaners are used to remove
organic fouling including biological matter. Sulfuric acid should not be used for cleaning because of the risk of calcium
sulfate precipitation. Preferably reverse osmosis permeate should be used for the cleaning solutions, but prefiltered raw
water will also work in most cases. The raw water can be highly buffered, so more acid or hydroxide may be needed with
raw water to reach the desired pH level, which is about 2 for acid cleaning and about 12 for alkaline cleaning.

Table 3. Simple cleaning solutions for FT30 membrane

0.1% (W) NaOH and
pH 12, 30°C max.

0.1% (W) NaOH and
pH 12, 30°C max.

or 1.0% (W) Na,EDTA or 0.025% (W) Na-DSS 0.2% (W) 1.0% (W) 0.5% (W) 1.0 % (W)
and pH 12, 30°C max. and pH 12, 30°C max. HCI Na,S,0,4 H3PO, NH,SO3H
Inorganic Salts Preferred Alternative Alternative
(for example, CaCO3)
Sulfate Scales OK
(CaS0,, BaS0O,)
Metal Oxides Preferred Alternative Alternative
(for example, iron)
Inorganic Colloids Preferred
(silt)
Silica Alternative Preferred
Biofilms Alternative Preferred
Organic Alternative Preferred
Notes
1

2
3

(W) denotes weight percent of active ingredient.

Foulant chemical symbols in order used: CaCOj is calcium carbonate; CaSO, is calcium sulfate; BaSO, is barium sulfate.

Cleaning chemical symbols in order used: NaOH is sodium hydroxide; Na,EDTA is the tetra-sodium salt of ethylene diamine tetraacetic acid
and is available from The Dow Chemical Company under the trademark VERSENE* 100 and VERSENE 220 crystals; Na-DSS is sodium salt
of dodecylsulfate; Sodium Laurel Sulfate; HCl is hydrochloric acid (Muratic Acid); H3PO, is phosphoric acid; NH,SO3H is sulfamic acid;
Na,S,0, is sodium hydrosulfite.

For effective sulfate scale cleaning, the condition must be caught and treated early. Adding NaCl to the cleaning solution of NaOH and
Na,EDTA may help as sulfate solubility increases with increasing salinity. Successful cleaning of sulfate scales older than 1 week is doubtful.
Citric Acid is another cleaning alternative for inorganic salts.
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NOTE: Recommendations made here are specifically designed for FILMTEC Reverse Osmosis and Nanofiltration elements. These
recommendations, such as cleaning procedures and chemicals employed, may not be compatible with other brands of membrane elements.
It is your responsibility to ensure the suitability of our recommendations and procedures if they are applied to membrane elements other than
FilmTec products.
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Published April 2002.

E *
Form No. 609-23010-402XQRP

*Trademark of The Dow Chemical Company CH 172-086-E-402R



Product Information

FILMTEC Membranes

T

FT30 Reverse Osmosis Membrane Biological Protection and Disinfection

Following are recommendations

for the biological protection and
disinfection of spiral wound elements
containing FT30 membrane. In

using any chemicals indicated in
subsequent sections, follow accepted
safety practices. Consult the
chemical manufacturer for detailed
information with questions about
safety, handling and disposal.

Membrane Preservatives.

To prevent biological growth during
storage, shipping, or system
shutdowns, it is recommended that
FILMTEC® RO elements be
immersed in a protective solution.
The standard storage solution
contains 1.0 percent (by weight)
sodium metabisulfite (food grade).
This storage solution will not
adversely affect membrane flux or
performance.

Chlorinated Disinfectants.

FILMTEC FT30 membrane can
withstand short-term exposure to
free chlorine (hypochlorite); however,
its resistance is limited. The
membrane can be used successfully
in installations where system upsets
result in temporary exposure to free
chlorine. Eventual degradation may
occur after approximately 200-1000
hours of exposure 1 ppm
concentrations of free chlorine.

The rate of chlorine attack depends
on various feedwater characteristics.
Under alkaline pH conditions,
chlorine attack is faster than at
neutral or acidic pH. Chlorine attack
is also faster at higher concentrations
of heavy metals (e.g., iron) which
catalyze membrane degradation.
Disinfection with agents containing
combined chlorine is generally not
recommended. This includes

such compounds as chloramine,
chloramine-T, and

*Trademark of The Dow Chemical Company

N-chloroisocyanurate. FT30 is
resistant to mild chlorinating agents
such as these at low concentrations.
However, their effectiveness as
disinfectants at low concentrations

is limited. These compounds can also
slowly damage the membrane,
because they are in equilibrium with
small amounts of free chlorine.

Pure chlorine dioxide can be

used successfully at 500 ppm
concentration if the storage period

is less than one week, but it is not an
effective biocide for longer periods.
Chlorine dioxide that is generated on
site from chlorine and sodium
chlorate is always contaminated

with free chlorine, which attacks the
membrane. The FT30 membrane is
permeable to chloramine and to
chlorine dioxide. Either of these

will pass through the membrane,
resulting in a small residual
disinfectant in the permeate.

Other Disinfectants.

Hydrogen peroxide or hydrogen
peroxide/peracetic acid solutions can
be used at concentrations up to 0.2
percent. The temperature must not
exceed 25°C (77°F), or damage to
the membrane may occur. Also,
heavy metals such as iron must not
be present, because they catalyze
membrane degradation in the
presence of hydrogen peroxide
solutions. Continuous exposure at
this concentration may eventually
damage the membrane. Instead,
periodic use is recommended.

Formaldehyde can be used as a
disinfectant. However, this reagent
should not be used unless the
element has been operated for at
least six hours, or a severe flux loss
may occur. After this initial operating
period, 0.5 to 3.0 percent
concentrations may be used.

A one-time permanent flux loss of
5 to 10 percent is likely to occur
after the first use of formaldehyde.
Subsequent applications will result
in a temporary flux loss, which will
last for 2-4 hours after flushing out
the formaldehyde.

Copper sulfate can be used to control
the growth of algae. Typically, copper
sulfate is fed continuously at 0.1 to
0.5 ppm concentrations. The pH must
be low enough to prevent the
precipitation of copper hydroxide.

lodine, quanternary germicides,and
phenolic compounds cause flux
losses and are not recommended for
use as disinfectants.

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.
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Disinfecting RO Systems With Hydrogen Peroxide

Hydrogen peroxide or a mixture of
hydrogen peroxide and peracetic
acid has been used successfully
for disinfecting reverse osmosis
(RO) systems that use FILMTEC®
FT30 membranes.

Examples of commercial hydrogen
peroxide/peracetic acid solutions are
Renalin® and Minncare® from
Minntech Corporation.

These solutions come in a
concentrated form and are diluted
1:100 with RO permeate to obtain a
0.25 percent peroxide solution.

For more than four years, an RO
system in Minneapolis which uses the
FT30 membrane has been disinfected
once weekly by soaking overnight in
diluted Renalin. There has been no
indication of membrane degradation
during this time.

There are two factors which greatly
influence the rate of hydrogen
peroxide attack on the membrane:
temperature and iron.

The disinfecting solution should not
exceed 25°C (77°F). FT30 membrane
samples tested with 0.5 percent
hydrogen peroxide at 34°C showed a
very high salt passage after several
hours. At 24°C, however, membrane
samples demonstrated compatibility
with 0.5 percent hydrogen peroxide
after 96 hours.

The presence of iron or other
transition metals in conjunction with
hydrogen peroxide solutions can also
cause membrane degradation.

FT30 samples were tested using a
0.15 percent solution of hydrogen
peroxide and tapwater containing iron.
After 150 hours, the salt passage of
the membrane began to increase
dramatically.

*Trademark of The Dow Chemical Company

For RO systems using the FT30
membrane, the following procedure
for disinfection with hydrogen
peroxide or Renalin solutions is
recommended:

1. Any type of deposit on the
membrane or other parts of the
system should be removed with an
alkaline cleaner before disinfecting.
Removal of these deposits, which
harbor microorganisms, will
maximize the degree of disinfection.
After alkaline cleaning, flush the
system with RO permeate.

2. Clean the RO system with acid
(e.g., 0.1 percent by volume
hydrochloric acid or 0.4 percent by
volume phosphoric acid) to remove
any iron from the membrane surface.
Flush the unit with RO permeate.

3. Circulate a solution of 0.20-0.25
percent hydrogen peroxide diluted
with RO permeate at a temperature
below 25°C (77°F) for 20 minutes.
A pH of 3-4 gives optimal biocidal
results and longer membrane
lifetime.

4. Allow the elements to soak in the
disinfecting solution for 2-12 hours.
A soak time of 2 hours would be
expected to kill more than 90 percent
of the bacteria, whereas a 12-hour
soak time would achieve a 99
percent Kill.

FILMTEC Membranes * FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.
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For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9345
Europe ................ (+31) 20-691-6268
Japan .............. ... (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.dow.com/liquidseps

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published December 1997.
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Understanding RO element salt rejection specifications

Understanding RO element salt
rejection specifications

There is a great deal of discussion
these days about membrane salt
rejection specifications for reverse
osmosis (RO) brackish water
elements. Some membrane element
suppliers have recently upgraded their
specifications to reflect higher salt
rejection. These suppliers have made
their salt rejection specifications a
primary point of differentiation from
competitive elements including
FILMTEC® elements.

Focusing on a manufacturer’s
published salt rejection specifications
ignores other important factors that
have an impact on RO element
performance. And, it does not take
into account a fundamental truth:
The actual long-term salt rejection
performance of RO elements under
your system conditions is far more
important than the performance of
individual elements in initial factory
tests.

Now, you might wonder, aren’t
manufacturers’ published salt rejection
specs an indication of the
performance you can expect in actual
service? The factis, it depends on
how well the test conditions
approximate your system conditions.
Given the widely varying feedwater
compositions RO elements can face
in actual service—and differences in
other system conditions including
temperature, pressure, and pH—no
factory test will ever be a perfect
match for your system.

In addition, the way suppliers
manufacture their elements, prepare
them for testing, and establish test
conditions can greatly influence test
results, making useful, apples-to-
apples comparisons of published salt
rejection specifications difficult if not
impossible.

Does this mean salt rejection
specifications should be ignored when
choosing an element? Not at all. But
it does mean that the importance of
salt rejection should be kept in
perspective relative to the other
important measures you'll use to
gauge the performance of your
system. And, it means that you'll

want to understand how various
manufacturers establish their specs
and how closely those printed
numbers are likely to resemble what
you will actually experience in your
system.

Let’s start with a review of what
salt rejection is and why it is helpful in
measuring RO element performance.

What is salt rejection?

Reverse osmosis membranes are
designed to remove dissolved salts
from water. While water passes
readily through the RO membrane,
dissolved salt passes through very
slowly. Under natural conditions of
osmaosis, water will diffuse through a
semipermeable membrane toward a
region of higher salt concentration in
order to equalize solution strength on
both sides of the membrane. In order
to overcome and reverse this osmotic
tendency, pressure is applied to the
feedwater, thereby producing a
purified permeate stream.

Salt rejection is a measure of how
well a membrane element rejects the
passage of dissolved ions. Although
an RO element may be called upon to
reject many different ions, sodium
chloride (NaCl) is used as a
measurement standard. With few
exceptions RO membranes reject
divalent ions better than monovalent
ions such as sodium and chloride.
Therefore, if a membrane exhibits
excellent rejection of NaCl, the
membrane can be expected to perform
even better in rejecting the passage of
such divalent ions as iron, calcium,
magnesium, and sulfate. Thus NaCl
(salt) rejection has been universally
accepted as the standard for
measuring a membrane element’s
ionic rejection performance.

It is important to remember that,
while we are focusing here on
rejection of ionic contaminants,
membranes are also called upon to
remove, or at least tolerate, other
impurities in feedwaters, including
organics, silica, and gases. Your
evaluation of RO elements should also
include analysis of their ability to
remove or tolerate these non-ionic
contaminants.

Keeping salt rejection in
perspective

It is also important to bear in mind that
evaluation of long-term RO element
performance involves consideration of
more than salt rejection. Membrane
flux, element flow capacity, system
pressure requirements, membrane
fouling rates, membrane response to
cleaning operations and tolerance of
cleaning procedures, and the durability
of the element all can be important
factors in choosing an element. Each
can affect the overall productivity of
your water treatment system and the
capital and operating costs associated
with it.

How is salt rejection measured?

Actual salt flow through the membrane
is measured in terms of mass per unit
of volume. Available instruments
measure the specific conductance (or
conductivity) of the permeate stream
and this information is easily translat-
ed into the number of milligrams of salt
that pass through the membrane in
each liter of permeate. Salt rejection
is then expressed as a percentage
derived from the following equation:

Rejection (%) = Conc;— Conc
T P x100
Conc;
Conc; = Log mean Average Salt
Concentration

= Feed Concentration x In [1/(1-Y)]
Y
Y = recovery
ConcIO = Salt Concentration of Product

Differences in test methods lead
to differences in specifications

The most obvious problem with the
current emphasis on manufacturers’
published specifications is that these
artificial tests on individual elements
do not take into account specific field
conditions. These field conditions
determine how an RO element will
actually perform in long-term service
as part of an overall water treatment
system. But there is another, less




obvious problem with using
manufacturers’ salt rejection
specifications to choose an RO
element.

A careful review of test methodology
reveals that the test methods used by
membrane manufacturers can vary,
resulting in noncomparable
specifications and misleading
interpretations of published salt
rejection data. This point is illustrated
Table 1, which is a comparison of test
conditions used by three leading RO
element manufacturers.

Clearly, there are no “standard” test
conditions for salt rejection. Yet, the
salt rejection (and also the product flow
rate) calculated during salt challenge
tests is a function of the test
conditions. If a test is conducted with a
lower feed concentration (Brand “Y”) or
a lower recovery (Brand “X"), the data
are not comparable to those of
elements tested at higher values.
FilmTec's test conditions are the most
stringent of any used in the RO
industry.

In addition, the duration of salt
rejection tests has a significant impact
on the results. This is because RO
membrane elements provide peak salt
rejection performance when they reach
a stabilized operating condition. The
longer an element is tested, the closer
it moves toward this stabilized, steady
state.

Because manufacturers test
differently, it is difficult, if not
impossible, to compare the technical
specifications for competing products
on an “apples-to-apples” basis.

How differences in element
manufacturing processes
confuse salt rejection test results

Differences in manufacturing
processes have a fundamental impact
on the salt rejection numbers various
suppliers report for their elements.
Some RO element manufacturers
fabricate membrane elements using a
direct dry process. Chemicals used in
making the element are dried in during
the manufacturing process and must
be flushed out before the element can
be put into service. These elements
may be flushed for 24 hours or longer
to remove all chemical residue. Then

Table 1: Comparison of Salt Rejection Test Methods Used By
Three RO Element Suppliers

Test Parameter FilmTec Brand “ X" Brand “Y”

Temperature 25°C 25°C 25°C

pH 8 7.5 6.5-7.0

Recovery 15% 10% 15%

Feed Pressure 225 psig 225 psig 225 psig

Feed Concentration 2000 ppm 2000 ppm 1500 ppm

Test Time 20 minutes 30 minutes 30 minutes
they're tested. during these tests.

Under the element production
process used by FilmTec Corporation,
there is no need for an extended rinse
procedure to remove manufacturing
chemicals. Chemicals are washed out
of the membrane by a water bath
before the membrane is dried.

Instead of a 24-hour flushing rinse,
only a brief element rinse is required
prior to testing and shipment.

The difference in the FilmTec
manufacturing process and others
involving extended flushing rinses is
important because all RO membrane
elements tend to exhibit higher salt
rejection after extended wetting. The
24-hour rinse some manufacturers
must use to leach out chemical
residues pre-conditions their elements
to perform better in factory salt
rejection tests.

What do manufacturers’ salt
rejection specifications really
mean?

Salt rejection specifications published
by element manufacturers are actually
based on data from plant quality
assurance testing or from post-
production testing some manufac-
turers use to classify the products they
manufacture.

Quiality assurance tests—Quality
assurance (QA) testing is required in
RO element manufacturing
operations, as it is in any precision
manufacturing environment, to
ensure the integrity of the elements
manufacturers produce. The QA or
compliance test used by manufactur-
ers is a “salt challenge test” which
measures element salt rejection under
specific test conditions before the
element can be shipped from the
plant. Element flow is also measured

Although these QA tests do not
replicate actual service conditions
and were not originally intended to
produce field performance specifica-
tions, over the years some
manufacturers have encouraged you
to interpret the test results in that
way.

Post-production element
classification—The second way
in which published salt rejection
specifications are generated is during
post-production tests that some
manufacturers use to classify their
products by level of performance.
This type of testing is necessary
when a manufacturer’s production
process lacks the precision to
produce elements that consistently
exhibit the same level of
performance. The manufacturer
must test all elements for salt
rejection to properly assign the
appropriate product designation and
the particular performance specifi-
cation under which the product will
be sold.

FilmTec's precision fabrication
process eliminates the need for this
kind of post-production classification
testing because elements produced
in our advanced production facilities
are more consistent and their
performance is very predictable.

In fact the FilmTec manufacturing
process is so precise, the need for
quality assurance salt rejection
testing may eventually be eliminated
altogether. This would result in a
very significant advantage. If salt
rejection testing is not required, there
will be no need to wet the dry
elements produced by our process in
order to conduct the preshipment QA
test. And this means elements could




be shipped from our plant in a dry
state. The advantages of dry elements
are significant:

* There is no need for microbiological
protection during shipment and
storage.

* The elements have a longer “shelf-
life”.

* They are easier to handle.

* Shipping costs are lower due to
the reduced dry element weight.

+ And time-consuming flush-out
procedures are not required to
remove preservative chemicals from
the elements before your water
treatment system is brought on line.

FilmTec has been shipping dry
elements since 1985. Today we

offer dry products ranging from low
pressure elements for use in home
tapwater systems to 8” brackish water
elements for large commercial,
municipal and industrial systems.

Stabilized system salt rejection is
more important than rejection in
Q.A. tests

As you can see, placing too much
emphasis on published salt rejection
data produced by manufacturers’
quality assurance tests can be
dangerous. But these test numbers
are also not very useful to you in
assessing the actual performance you
can expect from membrane elements
in your system.

Because of the differences in the
way membrane elements are made,
element salt rejection can only be
fairly compared after a week or more
of actual “wet” service. Analysis of
actual element performance exhibited
in the field — with specific feedwater
quality and system conditions — is the
best indicator of long-term salt
rejection because it eliminates the
misleading effects of artificial test
conditions, preliminary rinses, and
other pretest element preparation.

Extensive field testing has shown,
for example, that the salt rejection
performance of FILMTEC elements
exceeds the numbers generated by
our Q.A. tests when the elements
reach a stabilized condition, typically
within a few hours of initial system
startup (See Figure 1). In fact, many

operators have found that FILMTEC
elements provide salt rejection well
above the published minimum
specification immediately at system
startup. This reflects the effect of
membrane immersion in a preserva-
tive solution during shipment and
storage prior to installation.

The bottom line is, it is common for
FILMTEC elements to provide
stabilized salt rejection of 99.5% or
even higher in actual water treatment
service. Of course, as with any
elements, system feedwater and
operating conditions can be significant
determinants of the actual salt
rejection experienced in any particular
system.

Does salt rejection improve for all
elements after the initial hours of
system operation? Not necessarily.
Elements exposed to a 24-hour rinse
prior to manufacturer salt rejection
testing are often already at the peak of
their salt rejection performance and
may exhibit little if any improvement
under system conditions over time.

Furthermore, if the elements were
tested under artificially generous
conditions of recovery, feed
concentration, temperature, or
pressure—or over an extended test
period—their performance may
actually decline from the published
salt rejection level once they are
installed. In contrast, long-term
monitoring of the performance of
FILMTEC elements in numerous field
installations—over a broad spectrum
of feedwaters and under a wide range
of operating conditions—has shown
that their salt rejection remains highly
consistent.

So what good is a published salt
rejection specification?

Because they are derived from
artificial test methods, manufacturers’
salt rejection specifications do not
reflect stabilized rejection under actual
system conditions. Because there is
no standard test method, and because
differences in manufacturing
processes bias the results of factory
tests, manufacturers’ salt rejection
specifications cannot be fairly
compared, one-to-the next.

Nevertheless, published
specifications do show that a particular
element is subject to a particular
manufacturer’s quality assurance or
product classification standard. These
specifications also have some value as
indicators of the minimum
performance that can be expected
from an element, provided that the
specifications have been established
conservatively and don’t overstate
what you can expect long term.

In the case of FILMTEC elements,
our minimum salt rejection
specifications are set primarily for
quality assurance purposes to ensure
the integrity of our products. However,
we have begun publishing a stabilized
salt rejection specification of 99.5% as
a supplement to our minimum
specification. This specification is
based on laboratory salt challenge
tests conducted under the same basic
conditions as our minimum salt
rejection test except the duration of the
test is extended to allow the
membrane to reach a stabilized
condition.

The FilmTec stabilized salt rejection
specification more closely reflects the
performance our elements typically
provide in the field. Of course, even
our extended laboratory tests cannot
take into account the many system
variables our elements may encounter
in actual service. However, in
combination with existing field data,
both the mimimum and stabilized salt
rejection specifications help establish
a starting point for projecting the actual
performance of FILMTEC elements in
your specific system.

If not published salt rejection
specs, what can you use to
choose the best element?

It's a mistake to focus too much on
estimating the performance of
individual RO elements when
projection of the total performance of
your water treatment system is more
productive and revealing.

The ROSA Reverse Osmosis
System Analysis computer program
was developed by the Liquid
Separations group of The Dow.




Figure 1—Typical salt rejection performance of FILMTEC elements
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Chemical Company to project the
performance of water purification
systems based on FILMTEC
elements. Using specific information
about your system, the program
simulates the operation of the system
to provide an accurate picture of what
you can expect from FILMTEC
elements under real-life conditions for
the useful life of the elements.

The ROSA program focuses on the
total system, taking into account...
» Feedwater content (including actual
concentrations of sodium chloride,
other ionic impurities, and silica).
Operating conditions including pH,
temperature, feed pressure, and
recovery.
Your specific water quality
requirements.
 Length of service.

This program routinely projects salt

rejection well above the minimum
specification we publish for our
elements. Field tests—coupled with
the 15 years of on-line performance
logged by FILMTEC elements—verify
the accuracy of these projections,
further evidence of the importance of
stabilized salt rejection data versus
numbers derived from artificial factory
tests.

Of course, when you choose an RO
element, you are also choosing an
element supplier. It pays to evaluate
not only the element you are offered
but also the manufacturer’s technical
expertise and track record of success
in installations similar to yours.
FILMTEC elements are backed by a
complete package of technical support
that is unsurpassed in the industry.
Innovations such as our advanced
precision manufacturing capabilities,
dry element technology, and the
ROSA program show that FilmTec
leads the way in advanced technology
and technical support.

In conclusion.

While it's true that some suppliers
publish higher salt rejection specs
than FilmTec does, these numbers
distort more than enlighten. More
significant than the reported
differences in salt rejection between
elements are the differences in
element manufacturing techniques,
testing methods, and test conditions
that account for these disparities.

The fact is, by manipulating test
conditions and other factors, element
manufacturers can provide almost any
salt rejection number they’d like to
promote. But in our view, this is an
unproductive use of resources that
adds cost but no value to the product
they deliver to you.

We hope that this paper
encourages you to look beyond often
misleading manufacturer specifica-
tions to more effectively assess the
potential performance of RO elements
in your actual system. We're confident
that FILMTEC elements will continue
to stand up to your most thorough
analyses—and your toughest service
requirements—just as they have in
hundreds of installations globally
since FilmTec Corporation was
founded more than 15 years ago.
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Temperature Correction Factor (TCF)

10 1.711 14 1.475 18

10.1 1.705 14.1 1.469 18.1 1.272 221 1.105 26.1 0.963
10.2 1.698 14.2 1.464 18.2 1.267 22.2 1.101 26.2 0.960
10.3 1.692 14.3 1.459 18.3 1.262 22.3 1.097 26.3 0.957
10.4 1.686 14.4 1.453 18.4 1.258 22.4 1.093 26.4 0.954
10.5 1.679 14.5 1.448 18.5 1.254 22.5 1.090 26.5 0.951
10.6 1.673 14.6 1.443 18.6 1.249 22.6 1.086 26.6 0.947
10.7 1.667 14.7 1.437 18.7 1.245 22.7 1.082 26.7 0.944
10.8 1.660 14.8 1.432 18.8 1.240 22.8 1.078 26.8 0.941
10.9 1.654 14.9 1.427 18.9 1.236 22.9 1.075 26.9 0.938
11 1.648 15 1.422 19 1.232 23 1.071 27 0.935
11.1 1.642 15.1 1.417 19.1 1.227 231 1.067 271 0.932
11.2 1.636 15.2 1411 19.2 1.223 23.2 1.064 27.2 0.928
11.3 1.630 15.3 1.406 19.3 1.219 23.3 1.060 27.3 0.925
11.4 1.624 15.4 1.401 19.4 1.214 23.4 1.056 27.4 0.922
115 1.618 155 1.396 195 1.210 23.5 1.053 27.5 0.919
11.6 1.611 15.6 1.391 19.6 1.206 23.6 1.049 27.6 0.916
11.7 1.605 15.7 1.386 19.7 1.201 23.7 1.045 27.7 0.913
11.8 1.600 15.8 1.381 19.8 1.197 23.8 1.042 27.8 0.910
11.9 1.594 15.9 1.376 19.9 1.193 23.9 1.038 27.9 0.907
12 1.588 16 1.371 20 1.189 24 1.035 28 0.904
12.1 1.582 16.1 1.366 20.1 1.185 24.1 1.031 28.1 0.901
12.2 1.576 16.2 1.361 20.2 1.180 24.2 1.028 28.2 0.898
12.3 1.570 16.3 1.356 20.3 1.176 24.3 1.024 28.3 0.895
12.4 1.564 16.4 1.351 20.4 1172 24.4 1.021 28.4 0.892
12.5 1.558 16.5 1.347 20.5 1.168 24.5 1.017 28.5 0.889
12.6 1.553 16.6 1.342 20.6 1.164 24.6 1.014 28.6 0.886
12.7 1.547 16.7 1.337 20.7 1.160 24.7 1.010 28.7 0.883
12.8 1541 16.8 1.332 20.8 1.156 24.8 1.007 28.8 0.880
12.9 1.536 16.9 1.327 20.9 1.152 24.9 1.003 29 0.874
13 1.530 17 1.323 21 1.148 25 1.000 29.1 0.872
13.1 1.524 17.1 1.318 21.1 1.144 25.1 0.997 29.2 0.869
13.2 1.519 17.2 1.313 21.2 1.140 25.2 0.993 29.3 0.866
13.3 1.513 17.3 1.308 21.3 1.136 25.3 0.990 29.4 0.863
13.4 1.508 17.4 1.304 214 1.132 254 0.987 29.5 0.860
13.5 1.502 17.5 1.299 215 1.128 25.5 0.983 29.6 0.857
13.6 1.496 17.6 1.294 21.6 1.124 25.6 0.980 29.7 0.854
13.7 1.491 17.7 1.290 21.7 1.120 25.7 0.977 29.8 0.852
13.8 1.486 17.8 1.285 21.8 1.116 25.8 0.973 29.9 0.849
13.9 1.480 17.9 1.281 21.9 1.112 25.9 0.970 30 0.846

Corrected Flow Rate = (Measured Flow Rate)*(TCF@ Feed Water Temp.)

*Trademark of The Dow Chemical Company

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.
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For more information about FILMTEC membranes,
call Dow Liquid Separations:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+31) 20-691-6268
Japan ............. ... (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://lwww.dow.com/liquidseps

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. Effective cyst and
pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published February 1998.
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Product Information

Membranes for Liquid Separations

Heat Sanitizable RO Elements

HSRO heat sanitizable reverse osmosis membrane elements deliver outstanding quality water with the added
capability to withstand sanitization with hot water. The full-fit configuration minimizes stagnant areas and is
optimal for applications requiring a sanitary design. All components comply with FDA standards.

Product Specifications

Product Active Surface Area Stabilized Permeate Typical
ft2 (m?) Flow Rate, Stabilized Salt
gpd (m3/d) Rejection
HSRO-4040-FF 98592 85 (7.9) 1,900 (7.2) 99.5%
HSRO-390-FF 92564 390 (36) 9,000 (34) 99.5%

1. HSRO-4040-FF was previously named SG30-85-HS. HSRO-390-FF was previously named SG30-390-HS.
2. Permeate flow and salt rejection are based on standard conditions: 2000 ppm NaCl, 225 psig (16 bar),
77°F (25°C), pH 8.0 and 15% recovery.
3. Elements must be conditioned prior to start-up. A one-time flux loss will occur during stabilization.
The specification values listed apply after performance stabilization.
4. Minimum stabilized salt rejection is 98.0%.
5. Developmental products available for sale.

Operating Limits

MEMDBIANE TYPE ....vvieiiie ettt ettt e re e Thin-Film Composite
Maximum Operating TEMPEIALUIE .........cccveiiuieeiieeciee e e 113°F (45°C)
Maximum Sanitization Temperature (@ 25 PSIg) ....ccceerverrveeieeiieerireennnn 185°F (85°C)
Maximum Operating PreSSUIE......c.voivveiee i 600 psig (41 bar)
MaXimum PreSSUre DIOP ......ciieeeiie i sieeseie e seeesee s steeesieeeieeseeeseee e 15 psig (1.0 bar)
Maximum Feed TUIDIAILY ......c.voiiiierie e 1NTU
Free Chloring TOIEranCe .........ccveveeeriee e Below Detectable Limits
pH Range, ContinUoUS OPEIatioN ..........ccceiierrierireineeseese e 3-10
pH Range, Short-Term Cleaning (30 Min)*..........ccooiriiniieniieiieeeeeee e 1-12
Maximum Feed Silt DENSItY INAEX ......ccceeiiiiiiiiiie e SDI5

* Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

Dimensions-Inches (mm)

Product A B C
HSRO-4040-FF 40.00 (1016) 0.75 0D (19) 3.9 (99)
HSRO-390-FF 40.00 (1016) 1.125 ID (28.58) 7.9 (200)

1linch =25.4 mm

*Trademark of The Dow Chemical Company

Membranes for Liquid Separations « Manufactured by FilmTec Corporation, a wholly owned subsidiary of The Dow Chemical Company.



Membranes for Liquid
Separations

For more information about Membranes for Liquid Separations,
call Dow Liquid Separations Business:

North America . . ......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+31) 20-691-6268
Japan ................. (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.dow.com/liquidseps

Important Information

New HSRO heat sanitizable spiral

elements must be pre-conditioned

prior to initial use by exposure to hot

water. An appropriate conditioning

procedure consists of the following:

 Flush to drain with RO quality
water at low pressure and low
permeate flow rate.

» Recycle warm RO quality water
(45°C or less) at very low pressure
(< 25 psig).

¢ Increase temperature to 80°C
(176°F) at a rate of 4°C/minute or
less.

« Maintain temperature for at least
30 minutes.

* Allow system to cool to 45°C at a
rate of 4°C/minute or less.

* Flush to drain with RO quality
water.

Operation Guidelines

Avoid any abrupt pressure or cross-
flow variations on the spiral elements
during start-up, shut-down, cleaning
or other sequences to prevent pos-
sible membrane damage. During
start-up, a gradual change from a
standstill to operating state is recom-
mended as follows:

» Feed pressure should be
increased gradually over a 30-60
second time frame.

» Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

General Information

» Keep elements moist at all times
after initial wetting.

* If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

 To prevent biological growth during
system shutdowns, it is recom-
mended that membrane elements
be immersed in a preservative
solution.

» The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

* Maximum pressure drop across an
entire pressure vessel (housing) is
60 psi (4.1 bar).

» Avoid permeate-side backpressure
at all times.

Notice: For products that are “developmental”: (1) quality specifications may not be fully determined; (2) hazards may not be known, and
additional caution in handling and use is required; and (3) Seller reserves the right to change specifications and/or discontinue its sale.
Users are cautioned to confirm opinions, findings and data by their tests and to satisfy themselves as to the suitability of such products for

the purposes intended prior to use.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. Effective cyst and
pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws
and other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE
GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published January 2000.

<>

*Trademark of The Dow Chemical Company

Form No. 609-00215-100XQRP
CH 172-182-E-100R



Product Information

FILMTEC Membranes

RO Elements for Sanitary Applications

DOV g

FILMTEC® RO reverse osmosis membrane elements deliver high flux and outstanding quality water for applications
requiring sanitary grade membrane elements. The full-fit configuration minimizes stagnant areas and is optimal for
applications requiring a sanitary design. All components comply with FDA standards.

Product Specifications

Product Active Surface Area Stabilized Permeate Typical
ft2 (m?) Flow Rate Stabilized Salt
gpd (m*d) Rejection
RO-4040-FF 84286 85 (7.9) 2400 (9.1) 99.5%
RO-390-FF 116314/100608 390 (36) 10,800 (40.9) 99.5%

1. RO-4040-FF was previously named BW30-4040-LW.

2. RO-390-FF replaces BW30-380-LW and BW30-8040-LW.

3. Permeate flow and salt rejection based on standard conditions: 2000 ppm NacCl, 225 psi (16 bar),
77°F (25°C), pH 8.0, and 15% recovery.

4. Minimum stabilized salt rejection is 98.0%.

Operating Limits

MEMDBIANE TYPE....vvieieie ettt Thin-Film Composite
Maximum Operating TEMPEIALUIE .........ccoveeiiveeiieeciee e 113°F (45°C)
Maximum Operating PreSSUIE..........covvveiieiiieeiie e esee e evee e 600 psig (41 bar)
MaXimum PreSSure DIOP......civeciie e ste et se e nrae e 15 psig (1.0 bar)
Maximum Feed TUIDITILY ......cveiiieeee e 1NTU
Free Chloring TOIeranCe ..........ocvvveiieiieiieec e Below Detectable Limits
pH Range, ContinUOUS OPETIALION ........c.eiviiiiiieriieiieie e 3-10
pH Range, Short-Term Cleaning (30 Min.)*........ccovieiiiiiiiie e 1-12
Maximum Feed Silt DENSILY INUEX .....coiuuiiiiiiiie e SDI 5

*Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

Dimensions — Inches (mm)

Product A B C
RO-4040-FF 40.00 (1016) 0.75 0D (19) 3.9 (99)
RO-390-FF 40.00 (1016) 1.125ID (28.58) 7.9 (200)

1linch =25.4 mm

*Trademark of The Dow Chemical Company

FILMTEC Membranes ¢ FilmTec Corporation is a wholly owned subsidiary of The Dow Chemical Company.



Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters
conform to design specifications so
that system water quality and
productivity goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to
Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning
or other sequences to prevent
possible membrane damage. During

start-up, a gradual change from a

standstill to operating state is

recommended as follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

* Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour
of operation should be discarded.

FILMTEC Membranes

For more information about FILMTEC membranes,

call Dow Liquid Separations business:

North America .. ......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277

Europe ................ (+31) 20-691-6268
Japan ... (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://lwww.dow.com/liquidseps

General Information

» Keep elements moist at all times
after initial wetting.

If operating limits and guidelines
given in this bulletin are not strictly
followed, the limited warranty will
be null and void.

To prevent biological growth during
system shutdowns, it is
recommended that membrane
elements be immersed in a
preservative solution.

The customer is fully responsible
for the effects of incompatible
chemicals and lubricants on
elements.

Maximum pressure drop across an
entire pressure vessel (housing) is
60 psi (4.1 bar).

Avoid permeate-side backpressure
at all times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and
other governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN;
ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published May 2000.

T

*Trademark of The Dow Chemical Company

Form No. 609-00274-500QRP
CH 172-236-E-500



Product Information

FILMTEC Membranes

8" Semiconductor Grade Reverse Osmosis Element

DOV g

Ultra pure water specifications and analytical measurement capabilities have advanced to meet the exacting needs of
microprocessor, semiconductor, and other silicon based device manufacturers.

FILMTEC™ SG30-400 and SG30LE-430 reverse osmosis elements have been developed to meet the requirements of
higher overall rejection, higher rejection of lower molecular weight organic compounds and silica, and an accelerated
TOC rinse down profile. These high surface area elements allow for system design with fewer elements and a lower
applied operating pressure, thus optimizing amortization of capital costs while lowering operating cost.

Element Specifications

Part Number Nominal Active Surface Area Pure Water Permeate Flow Rate
ft2 (m?) gpd (m3/d)
SG30-400 139261 400 (37) 10,200* (38.6)
SG30LE-430 99519 430 (40) 10,0007 (38)

. Pure water flow based on the following conditions: 225 psi (1.55 bar), 77°F (25°C) and 15% recovery.

. Pure water flow based on the following conditions: 107 psi (0.74 bar), 77°F (25°C) and 15% recovery.

. Flow rates for individual elements may vary but will be not more than 15% below the value shown.

. Product specifications may vary slightly as improvements are implemented.

. Typical stabilized salt rejection (CI) for individual element is 99.5% under the test conditions of
2000 ppm NacCl, 225 psi (1.55 bar) for SG3-400 and 150 psi (1.03 bar) for SG30LE-430, 77°F (25°C), pH
8 and 15% recovery. At lower TDS (<5 ppm), ion rejections are decreased depending on ionic strength,
pH and ionic species.

A

a b wN e

—_— FilmTec supplies coupler part

number 103971 with each
B DIA C DIA SG30-400 element. This
coupler includes two 3-912
EPR o-rings (FilmTec part
number 151705).

FilmTec supplies coupler part
number 118027 with each
- SG30LE-430 element. This
coupler includes two 2-125
. EPR o-rings (FilmTec part
Brinel |Permeate o 1o T

Feed | Fiberglass Outer Wrap
U-Cup Brine Seal

End Cap

Maximum Feed Typical Recovery Dimensions — Inches (mm)
Product Flow Rate, gpm (m3/h) Rate (%) A B C
SG30-400 85 (19) 15 40 (1016) 1.125 (29) 7.9 (201)
SG30LE-430 85 (19) 15 40 (1016) 1.150 (38) 7.9 (201)
6. Typical recovery rate shown is for a single element. Recovery rate is calculated by dividing permeate flow rate by feed flow rate. linch =25.4 mm

7. Refer to FilmTec Design Guidelines for multiple-element systems.
8. SG30-400 and SG30LE-430 elements fit nominal 8-inch (203 mm) I.D. pressure vessel.

Operating Limits

MemMbBrane TYPE ......ocviirerienrieieee e Polyamide Thin-Film Composite
Maximum Operating TEMPEIAtUIE ..........cocververieereineeie e 113°F (45°C)
Maximum Operating PreSSUrE..........ccoivereereeiiiieseeseeseere e 600 psi (4.1 bar)
Maximum PresSsure DIOP........cocvieereiieene e 15 psig (1.0 bar)
pH Range, ContinuOUS OPEratioNn?............coceeieeirienienrenre et 2-11
pH Range, Short-Term Cleaning (30 MiN.)P ......ccocooieririiriiee e 1-12
Maximum Feed Silt Density INdeX (SDI).......cccuiiiiiiiiiirienie e SDI'5
Free Chloring TOIBIANCES .........cocuiiiiie et <0.1 ppm

@ Maximum temperature for continuous operation above pH 10 is 95°F (35°C).
Refer to Cleaning Guidelines in specification sheet 609-23010/CH 172-086-E.

€ Under certain conditions, the presence of free chlorine and other oxidizing agents will cause premature membrane failure. Since oxidation damage is not covered under
warranty, FilmTec recommends removing residual free chlorine by pretreatment prior to membrane exposure. Please refer to technical bulletin 609-22010/CH 172-144-E
for more information.

*Trademark of The Dow Chemical Company

FILMTEC Membranes Form No. 609-00272-502XQRP
CH 172-234-E-502R



Organic Rejection Data

Rejection data for organic species
are tabulated below.

FILMTEC Membranes

For more information about FILMTEC membranes,
call the Dow Liquid Separations business:

North America . .......... 1-800-447-4369
Latin America ........... (+55) 11-5188-9277
Europe ................ (+32) 3-450-2240
Japan ... (+81) 3-5460-2100
Australia ............... (+61) 2-9776-3226

http://www.filmtec.com

Table I. Typical organic compounds rejection

Organic Compound

Rejection (%)

SG30-40! SG30LE-430?
Methanol 32 14 13
Ethanol 46 50 40
Acetone 58 68 48
Isopropanol 60 95 92

Test Conditions:

1. Feed concentration 10 ppm, 214 psi (1.47 bar), 25°C, pH 7 and 15% recovery.
2. Feed concentration 10 ppm, 107 psi (0.74 bar), 25°C, pH 7 and 15% recovery

Important Information

Proper start up of reverse osmosis
water treatment systems is essential
to prepare the membranes for
operating service and to prevent
membrane damage due to
overfeeding or hydraulic shock.
Following the proper start up
sequence also helps ensure that
system operating parameters conform
to design specifications so that
system water quality and productivity
goals can be achieved.

Before initiating system start up
procedures, membrane pretreatment,
loading of the membrane elements,
instrument calibration and other
system checks should be completed.

Please refer to the application
information literature entitled “How to

Start Up an RO Membrane System”
(Form No. 609-00070/CH 172-085-E)
for more information.

Operation Guidelines

Avoid any abrupt pressure or cross-

flow variations on the spiral elements

during start-up, shutdown, cleaning or
other sequences to prevent possible

membrane damage. During start-up, a

gradual change from a standstill to

operating state is recommended as
follows:

* Feed pressure should be increased
gradually over a 30-60 second time
frame.

« Cross-flow velocity at set operating
point should be achieved gradually
over 15-20 seconds.

» Permeate obtained from first hour of
operation should be discarded.

General Information

» Keep elements moist at all times after
initial wetting.

* If operating limits and guidelines given in
this bulletin are not strictly followed, the
limited warranty will be null and void.

* To prevent biological growth during system
shutdowns, it is recommended that
membrane elements be immersed in a
preservative solution.

» The customer is fully responsible for the
effects of incompatible chemicals and
lubricants on elements.

» Maximum pressure drop across an entire
pressure vessel (housing) is 50 psi (3.4
bar).

* Avoid static permeate-backpressure at all
times.

Notice: The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. Effective cyst and
pathogen reduction is dependent on the complete system design and on the operation and maintenance of the system.

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published May 2002.

*Trademark of The Dow Chemical Company

Form No. 609-00272-502XQRP
CH 172-234-E-502R
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