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Membrane Selection Criteria

- We have many types of Reverse Osmosis membranes based on
membranes size and applications, function and so on.

- That is why we tried to make classification for them to make it
easy to select the proper membrane that fulfil your needs and apply
the requested role successfully.

- This classification requires technical background for Reverse
Osmosis operation to be able to simply understand this criteria of
membrane selection based on the following 10 factors:



1- According to Feed Water TDS

- BW Membranes

- SW Membranes




1- According to Feed Water TDS

Test Conditions: Feed water pressure 225 psi (1.55 MPa); Feed water temperature 77 °F (25°C); Feed water concentration 2,000
mg/L as NaCl; Recovery rate 15%; Feed water pH 7

Applications Products manufactured at our LS,
Municipal drinking water, Industrial process water, SP facility TMUS) are certified to NSFIANSI
C L

S 61 for drinking water applications.
Water reuse

Test Conditions: Feed water pressure 800 psi (5.52 MPa); Feed water temperature 77 °F (25°C); Feed
water concentration 32,000 mglL as NaCl; Recovery rate 8%; Feed water pH 7

Typical Boron Rejection: 95% at pH 8 {5 mg/L Boron added to feed water)

Applications
Seawater desalination, High salinity feed water, Industrial wastewater,
High recovery RO systems




1- According to Feed Water TDS

TMB8OOM Series

Standard Sea Water Reverse Osmosis (RO) Membrane Element

Toray's reverse osmosis membrane technology applies decades
of R&D and precision automated manufacturing under 1ISO S001
for consistency in product quality. State-of-the-art cross-linked
fully aromatic polyamide composite membranes produce high-
quality permeate and robust membrane chemistry for improved ‘,’.
performance and longer membrane life.

TM700D Series

Element with Enhanced Chemical Tolerance

Operating Limits Linit
Mactimum operating pressurae® pesi | Pa)
Maxtimum fese water temperature “F ()

raxirmum feed water SDe

Feed water chilorime concentraticn EErm
Continuowus operaticon

Feed water pH range
Chemical cleaning

Maximum pressure drop per elemenit pesi (P

Maxirmum pressure drop per wessel pesi (P

High-Rejection Brackish WWater Reverse COsmosis Membramna

Walue

SO0 [2.1)

113 (45)
=1

=

1—13
15 (00
S50 (0. 34)




2- According to Pressure

- Standard Membranes

- Low Pressure Membranes




2- According to Pressure (SW)

TMB8OOM Series

Standard Sea Water Reverse Osmosis (RO) Membrane Element

Toray's reverse osmosis membrane technology applies decades
of R&D and precision automated manufacturing under 1ISO S001

o
for consistency in product quality. State-of-the-art cross-linked <
fully aromatic polyamide composite membranes produce high- ‘2"\-‘ \
quality permeate and robust membrane chemistry for improved "A*;

performance and longer membrane life.

TM8BO00V Series

Low-Energy Sea Water Reverse Osmosis (RO)
Membrane Element

Toray's reverse osmosis membrane technology applies decades
of R&D and precision automated manufacturing under 1ISO S001

TSW-LE Series

Super Low-Energy Sea Water Reverse Osmosis (RO)
Membramne Element




2- According to Pressure (BW)

TM700D Series

High-Rejection Brackish Water Reverse Osmosis Membrane
Element with Enhanced Chemical Tolerance

Operating Limits Unit Value
Maximum operating pressure® psi (M Pa) S0 (21)
Maximum feae water temperature “F (5C) M3 (45)

TMG(D) Series

Low Pressure Brackish Water Reverse Osmosis (RO)
Membrane Element with Enhanced Chemical Tolerance

Operating Limits Unit Value
Maximum operating pressure®’ psi (MPa) 200 (4.1)
Maximum fee water temperature “F (TC) 13 [45])

Fﬁ

Recommended process [ operation pressure is < 2.0 MPa (for details, and in special cases,
please consult the projection design guideline or contact your membrane supplier).
a) Low-pressure elements will perform best with low salinity brackish water

b} Maintain the above pressure range at low temperatures.




2- According to Pressure (BW & SW)

for TORAY RO Elements Original Feed Water Source (All values are related to RO Feed before Catridge Filters)

Design Guideline Brackish | Brackish | Brackish | Sea Well | Sea Open | Tertiary Tertiary

Permeate Penneate Well Surface Surface Waste Waste

Parameter Condition Dimens (High pH) MF/UF (Filtered) | MF/UF
¢ ¢ 3 = %

Feed SDI @ 15min. Range  %/min <1 <1
Limit %/min <1 <1 <3 <3 <4 <3 ¢4 <5 <3 FLUX
Typical average systemflux ~ Range |/m2hr 30 39 MY B3R 229 18 23 1519 12 16 913 1319 L] gtd
% Um2h |
Lmt |/m2hr <45 <45 <M <30 <25 <20 <17 <14 <21 (7] ¥m2id
Max. lead element flux Lmt |/m2hr 48 48 43 39 AN 35 28 19 25
Min Brine: Permeate Ratio. Ia... - 3 31 41 51 6:1 71 71 71 71 FLOW

Max_elemert Recovery Limit % 30% 30% 20% 17% 15% 13% 13% 12% 12% | [ #r/min

Max feed flow & mih 17 17 16 15 13 15 13 12 13 | m3hr
[ ] m3/day
& mih 36 16 34 32 28 32 28 26 28 | [] Galiday
Min. brine flow g mih 24 24 30 30 16 36 16 36 36 | L Galimin
[ ] kGaliday
&  mih 05 05 06 06 07 07 07 07 07
Max. dP / vessel Design  bar < ¢ < ¢ < ¢ <2 ¢ <2
Operlimt  bar 4 4 4 4 4 2 4 4 4 PRESSURE
Max. dP / element Design  bar 1 1 1 1 1 1 1 1 1 MMP
a
FowAlowance (35years)  Desgn %  95-94 95-94 85-80 85-80 81-75 88-84 85-80 7-65 77-M |[Jpa
Typical SPincrease/year 1) Design % 5% 10% 10% 10% 15% 7% 7% 20% 15% | [] Kglem2

Concentr. Polarization Index () Limt - 13 13 12 12 12 12 12 12 12 |Dps




3- According to (SDI — Fouling)

- Standard Membranes

- Low Fouling Membranes




3- According to (SDI — Fouling)

TM 700D Series

High-Rejection Brackish Water Reverse Osmosis Membrame
Element with Enhamnced Chemical Tolerance

DO perating Limits Uit Walue
Maximum aperating pressure® pesi (M Fa) S0 (421
Macdirmum fee water temperature “F ("C) T3 (45)
Maximum fead wataer SDis 5

TML(D) Series

Loww-Fouling Reverse Osmosis Membramne Element with
High Chemical Tolerance

Operating Limits Uit Value

Maximum aperating pressura®’ psi (MFPaE) G (<21)

Maximum fes water temperature “F (5C) 13 (45)

Maximum feed water Sihils 5
Hpplications

Feed water sources with high fouling tendency, Municipal drinking water, Industrial
process water, Water reuse




3- According to (SDI — Fouling)

TLF Series

Ultra Low-Pressure and Low-Fouling Reverse Osmosis
Membranmne Element

Operatimg Limits

Maximum aperating oressura®™’ psi (M PaE) S0 [<21)

Maximum fese water temperature “F (5C) 13 {(45)

Coating

Conventional RO Low Fouling RO Conventional RO Low Fouling RO

Low Fouling RO Developed for Reclamation of Waste Water

TML20D Series with enhanced performance now available.




4- According to Feed Spacer

- 28 mil feed spacer Membranes

- 34 mil feed spacer Membranes




4- According to Feed Spacer
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Product Specifications i TM820K-400 TM820K-440
Membrane Area ft? (m?) 400 (37) 440 (41)
Nominal Salt Rejection % 99.86 99.86
Minimum Salt Rejection % 99.50 99.50
Product Flow Rate gpd (m3/d) 5,800 (21.9) 6,400 (24.2)
Min. Product Flow Rate gpd (m?3/d) 4,600 (17.4) 5,100 (19.3)
Feed spacer thickness mil 34 28

Test Conditions: Feed water pressure 800 psi (5.52 MPa); Feed water temperature 77 °F (25°C); Feed

water concentration 32,000 mg/L as NaCl; Recovery rate 8%; Feed water pH 7




5- According to Membrane Area

- 400 ft2 (37m2) Membranes

- 440 ft2 (41m2) Membranes




5- According to Membrane Area
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Product Specifications i TM820K-400 TM820K-440
Membrane Area ft? (m?) 400 (37) 440 (41)
Nominal Salt Rejection % 99.86 99.86
Minimum Salt Rejection % 99.50 99.50
Product Flow Rate gpd (m?/d) 5,800 (21.9) 6,400 (24.2)
Min. Product Flow Rate gpd (m3/d) 4,600 (17.4) 5,100 (19.3)
Feed spacer thickness mil 34 28

Test Conditions: Feed water pressure 800 psi (5.52 MPa); Feed water temperature 77 °F (25°C); Feed

water concentration 32,000 mg/L as NaCl; Recovery rate 8%; Feed water pH 7




6- According to Productivity

- Membranes Size
- Membranes Area

- Special High productivity Membranes




6- According to Productivity

RE4040-BE

- HighPErmeate FIoWw and High Rejection

SPECIFICATIONS

General Features

Permeate Flow Rate

MNominal Salt Rejection

Effective Membrane Area

2,400 GPD (9.1 m/day)

99. 7% (Minimum 299.4%)

85 ft” (7.9 m’)

Product Specifications TM710D TM720D-400 TM720D-440
Size 4040 8040 8040
Membrane Area ft* (m?) 87 (8) 400 (37) 440 (41)
Nominal Salt Rejection % 99.8 998 99.8
Minimum Salt Rejection % 99.65 9965 99.65
Product Flow Rate gpd (m3d) 2,600 (9.8) 11,000 (41.6) 12,100 (45.8)




6- According to Productivity

— — —e
Feed Water Permeate Concentrated Brine

Flow direction

Figure 1: 4040 elements

|

S L
‘—" Il [—=
o -

Size 4040 8040

A 40101 7.9 (201) B
40 (1,016) 40 (1,016) Figure 2: 8040 elements
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6- According to Productivity

LOW ENERGY
REVERSE OSMOSIS
MEMBRANE ELEMENT

Advantages of 16 inch RO element

- Lower Capex and Opex (15-20% cut)
- Smaller foot print (-15% cut)



7- According to Salt Rejection

- Standard Membranes
- High Rejection Membranes (BW & SW)

- Special Boron Rejection Membranes (SW)




7- According to Salt Rejection
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Reject o DON g "~
. > " — B R.O. Membrane Pore - .0005 um

Bacteria - 0.2 um

Double Sided — i - —
Membrane Wrap e S \\ Red Blood Cell - 6 um
i T v

Enlarged Area

Single Membrane

ainssalg

Pressure

(Reject Water)

Purified Water Flow (Reject Water) Support Layer

TMB820K-440

Product Specifications TMB20K-400

Membrane Area ft? (m?) 400 (37) 440 (41)

MNominal Salt Rejection % 99.86 99.86
99.50 99.50

&k

Minimum Salt Rejection




7- According to Salt Rejection

Bl Product Datasheet

TM700D Series

High-Rejection Brackish Water Reverse Osmosis Membrane
Element with Emnhanced Chemical Tolerance

Bl Product Datasheet

TMSB8OOM Series

Standard Sea Water Reverse Osmosis (RO) Membrane Element

Typical Boron Rejection: 95% at pH 8 (5 mg/L Boron added to feed water)

Bl Product Datasheat

TMSOOK Series

Highest Rejection Sea Water Rewverse Osmosis (RO)
Membramne Element

Typical Boron Rejection: 96% at pH 8 {5 mg/L Boron added to feed water)




8- According to Temperature

- 45° C Standard Membranes

- 852 C HSRO Membranes




8- According to Temperature

TM700D Series

High-Rejection Brackish Water Reverse Osmosis Membrane
Element with Enhanced Chemical Tolerance

Operating Limits Unit Value
Maximum operating pressure” sl (MPa) RI00 (4.1)
Maximum fee water temperature *F (*C) 113 (45)

Test Conditions: Feed water pressure 225 psi (1.55 MPa); Feed water temperature 77 *F (25°C); Feed water concentration 2,000
mg/L as NaCl; Recovery rate 15%; Feed water pH 7




8- According to Temperature

Heat Sanitizing Membranes
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Heat Sanitizable Membrane

For applications requiring hot water sanitization eliminating
sanitization by chemicals.

Toray’s Heat Sanitizable RO membrane elements provide superior permeate quality
for hygienic purified water applications. RO elements use a cross-linked fully aromatic
polyamide composite membrane.

3. Introduce hot water to the circulating system to increase the temperature to
175-185°F (80-85°C).

Heat Sanitization

Toray HSRO elements are sanitized with hot water as the
preferred method in food and phamaceutical applications
eliminating the neeaed for chemicals and other disposals.




9- According to Storage

- Wet Membranes

- Dry Membranes




9- According to Storage

2. Al RO elements are wet tested treated with a 1 percent by weight sodium bisulfite storage
colution. Afterward, the RO elements are vacuum packed in axygen barrier bags or treated
with a tested feed water solution, and then vacuum sealed in cxygen barrier bags with
deoxidant inside. Toray recommends flushing Toray RO elements for 30 to 60 minutes once
every two days with sufficient quality flushing water, such as pre-treated feed water, 1o
prevent biclogical growth during system shutdown. Please refer to the Toray RO Handling
Manual for sugoested flushing water guality.




10- According to Origin

- Head Office

- Facility




Thanks
Good Luck

Mohamed Aly
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