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{1} RO membrane
quantity 1 pcs
manufacturer FILMTEC RO membrane,

The Dow Chemical Company, USA

configuration spiral wound
type Reverse Osmaosis
feed spacer eeemee.ml
active area v.bm’
diameter/length a.”x Iw” ]

(2} Membrane housing

quantity 1 set

material of construction fiber glass

size 40 in. in length, 4 in. in diameter
number of membrane per module 1

(3) Feed/circulation tank

quantity 1 set
working volume (maximum) 25 liters
material of construction 58304

tank accessories:
feed / recycie inlet valve ( %2 in.) 2 pc
drain / outlet valve { 2 in.) 2 pc

(4) Permeate tank

quantity 1 set
working volume {max) 25 liters
material of construction 55304

tank accessories:

drain / outlet valve ( 2 in.) 1pc



(5) Feed pump
quantity
manufacturer
Model
type
material
flow
pressure

power

(6) High pressure pump
quantity
manufacturer
model
type
material
maximum flow
maximum pressure
power

(7) 50 micron fiter
quantity

manufacturer

filter housing model

maximum pressure

catridge filter model

(8) Instruments — accessories — control

(8.1) flow meter

(8.2) pressure gauges
quantity
manufacturer

model

1 set
ABE ELECTRIC CO. LTD.
CPM-130
horizontal centrifugal
100 L/min
2.0 bar
0.37 kW

1 set
Salmson
MULTI-V214-FSE12
Vertital centrifugal
stainless steel

5 m’/hr

25 bar

2.2 kW (3HP)

1 set

USFilter, Plymouth Products

20 in. Opague Slim Line, Polypropylene

8.8 bar (880 kPa)

Series FC FilterCor, 1 pc

1 pcs



range

(8.3) frequency inverter

quantity

manufacturer

model

(9) Piping and valve system

(9.1) high pressure piping and fitting

material

(9.2) low pressure piping and fitting

material

(9.3} permeate valve

quantity

material

(9.4) concentrate control valve

quantity
material

{10) Control panei

The contro panel includes:

- main power switch

(0-50 bar

1 set

HITACHI

SJ100

58304

PVC sch.80

1pc
SS 304, 4"

1pc
SS 304, %"

- electrical components push buttons and lamps
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SLIM LINE™ FILTER HOUSINGS

Sl desiph readuces space required fur insraliafion witheyt sacrificing M

FoA-grode

Sliin Line ¥ Flter housiogs are
available in ether rensorced
polypropylime or clear FDA-
approved Syrenc-Acfonitrile in
57, 14" and 207 lengths. The hlack
or biyc rehnforced polypropricc
housing caps are availible with
1/4%, 3/8" oc 1/2* FPT conmevsians
Four bosec: are molded mto gvery
cap fOr I0Iming (rurposes.

Slirn Line™ filter housings arc an

excellent cavice for Tow-flow
ApPECItOOE NG WOEN spacy Ay

chrmical esmpatibiity are pravary

concerns.

Clear SHo Liw™ Filer Bousings
Quear Sim Line™ filter housings
affer on-sitc oavsivation of {low,
performance, and caruidge life.
‘Thuy are Meal for 2 vastery of
applicatons.

Manufactured of cicar, FDA-
approved Sterenc-Actriondwile
(SAN), the sumnps are siress elieved
for addexd clarity xpd soength.
Fhey offer exccilent chemical
compatibility. The bine
Py apy ean sapas smas Lo san s il

with an optiona pressure-relef
burton on the: inlet side 1o reliovwe

presae ioside the bouaing When
changing Gher cartridges.
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R e ] .
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| Opagoc e Ling™ Hier Housings
N{oldodfrmuwdmmﬁmd
pblypropylene, Opague Shim Line™
filter howvings offer cutstmmding
chemical COmpanboity =od are
;dulforua\em:mvfwmow
These applicadons
mchmwnndmmmp
r¢sidential Alarica, pre- 404
pOSL-fEvErde GEMOSiS Nilirton,
recreational vehicie Altration, foo
service, humidifying systeas aod
ity dighvlls emainment, They
afre epHpped with a black,
reipforced polypropylene cap and
mbcadnud%moptm
pressure-relicf button on the inlet
Jdnonhevemmm:bn
} when changing fiter can
dges.
i

USFilter

Piymowth Products

¥ Clar

FILTER HOUSINGS
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Product information

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 treatmeri. 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 instailations under actual
seawater conditions, FT30 elements
have provided sait rejections of
better than 99.5 percent and fluxes of
10 gfd (24 IYh 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 Comoration 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.
Chlerine 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 wili
pass through the membrane
resuilting 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
alkatine pH levels. It is noteworthy,
however, that short-term exposure of
the membrane to chiorine 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 Liguid Separations:

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

Cleaning

Because of the FT30 membrane's
combination of pH stability and
ternperature resistance, cleaning can
he 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 he used. Alkaline
cleaning 1o 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 atkaline 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 Bioiogical 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 thal Customer's workplace and disposal practices are in compliance with applicable laws and other
governmental enactments. Seller assumes no obligation or Hability 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.

<>

*Trademark of The Dow Chemical Company

Form No. 609-01010-498QRP
CH 172-041-E-498



Product Information

FILMTEC Membranes

FILMTEC Fiberglassed Elements for Light Industrial Systems

>

FILMTEC™ 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. BW3OLE elements are designed for customers wanting savings from lower energy requirements.

Product Specifications
Part Active Applied Pressure Permcate Flow Stabilized Salt
Product Number Area ft* (m?) psig (bar) Rate gpd (m?d) Rejection (%}
BW30-2540 80766 28 (2.6) 225 (15.5) 800 (3.0) 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) 2200 (8.3) 99.0

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

3. Minimum initial salt rejection is 98.0%.

4, Product specifications may vary slightly as improvemants are Implemented.

5. BWI0LE-4040 was previously named BW30HP-40490.

[ A

8] = R
~ —’
C DIA | _/ Q % ll —E 4 DDIA FilmTec salls coupler part number
H _l 89055 for use in multiple element
housings. Each coupier includes
j twoy 2-210 EPR o-rings, FilmTec
End Cap ' Brin

part number 89255,

i ) Fiberglass Outer Wrap
Feed

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)  24(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 singie element. Recovery rate is calculaled by dividing permeats flow rate by feed flow rate. 1inch = 25,4 mm

2. Refer to FimTec 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 .......ocvvimsiniens Polyamide Thin-Film Composite

Maximum Operating Temperature..............ccccovveeer v ccrcinicansienens 113°F (45°C)

Maximum Operating Pressure ...........occccovomeininrien s 600 psig (41 bar) o+ Yoo oo
Maximum Pressure DIOP ... srermarecsesseeenns 15 psig (1.0 bar)

pH Range, Continuous Operation® ... 2-1

pH Range, Short-Term Cleaning (30 min. ... e 1=12

Maximum Feed Silt Density Index (SDI) ... SDI5

Free Chlorine Tolerance®... cresieeinerneenneenn<0.1 ppM

3 Maximum temperalure forconnnuous operabun above pH 10 i8 95 F (35 C)

® Refer 1o Cleaning Guidelines in specification sheel 608-23010.

© Under certain condilions, the presence of free chlorine and olher 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 exposurs. Please refer io technical
bulletin 609-22010 for more information,

*Trademark of The Dow Chemical Company
FILMTEC Membranes Form No. 609-00350-1002XQRP




Important Information

Proper start up of reverse osmosis
water treatment systems is essential
1o 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) 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

standstili 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) 3-9226-3545
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 decument
are appropriata for Customer’s use and for ensuring that Customer's workplace and disposal practices are in compliance with applicable laws
and cother governmental enactments. Selier assumes no obligation or lability 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 October 2002.

T

*Trademark of The Dow Chemical Company

Form No. 809-00350-1002XQRP



