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El/\j Purpose

o EHEBERARDEEOR, 5% P R R

+To support our customers by providing innovative solutions for membrane separation processes

1:2 / [:1\ Tﬁ{ﬁ%m Values
o B PR B B i RS

Providing excellence in quality of products and services to our customers

o FTATE MBI T TS B

Dedication to products which respect the environment

o BLEE RIRRGAH, 407 AT B o5 B RN A 5% AR A

Value and regard for teamwork, mutual respect, and employee welfare

L E A RE, nDIANE LA, Mk gg el Aa e Mg

Stability and growth through leadership, profitability and innovation
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History of TriSep Corporation

FES7T19894F, E BRI & MK
Founded in 1989 for Membrane Element Research and
Design

16544 H1 T

65+ Employees
T A FXskis, InAlsE e,
=R LU YR SYIPAN

40,000 ft.2 facilities - Goleta, CA, USA

19924, WWHHACE AR B

Purchased DuPont Spiral Assets in 1992




HE ST H 5T

Sales and Distribution Offices

O H/MNEFER: K3k, I ST HLE N YE T By (B = JPEE
USA/Canada : Goleta, CA Scandinavia : Denmark
OPH, AR EHA A, oM OB, VEHE: far=
Asia, Middle East : San Diego, CA Germany, N.L., France : Holland
orgAE: LRE, % kM OIS GiEE
South America : Miami, FL Spain : Madrid

6 L H I FHTIEAR /K
Turkey: Istanbul
OENE: K
India: Mumbai
S ALHIH, HiRE/R

Pakistan: Lahore
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Production Locations

& XKL, INAAEJEIM . A
Virginia: Chemical products
O . A L
Goleta, CA USA : All products
OTEME: LT

Germany: Chemical products
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TriSep Innovations

EIRFRE AT K REFFHRIITIIER, X-20

First company to develop and market a low fouling RO membrane, the X-20

EERE R~ 7 R R KA AR T RBUE AR T

First to develop low pressure polyamide membrane elements

EEREE —BRAE A F R R R A7 8 BRI T 7R e R A AL A

First membrane company to offer a complete line of cleaning and pretreatment chemicals

EEREE R A KR R AT e DA IR

First company to develop a totally new sanitary element

EEREE —BRA A F R R R AT ] R B IR AR

First company to develop a back-flushable spiral wound UF and MF element



HATHI R R

Our Focus

B OER: £ REE, PIE, BRENMIEER

Our core business: manufacturing of spiral wound RO, NF, UF and MF membranes

W IR AN A T 2K K&i57K

Chemical support products for water & wastewater applications

7= i R IESR T HRPIR 0 B R R G oo

Product development focussed on process membrane elements

3% KB AR TR 05 Rk e R o A =2 D T

Marketing and sales activities focus towards specialty Elements and Chemicals
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Our Membrane Products

o MEFHR
Membranes Types
o XBi%EReverse OSMOSIS ............... ACM1-5, X-20, SB20, SB50
o  ZRyENanofiltration........c.cco....... TS80, XN45, SB90
o HAJEUItrafiltration.........ccceveee.n. UE10, UE50, UA6O
o THiEMicrofiltration.........ccoveuee... TM10
o Al UGB YE [ 14 e Back-flushable UF MF........... UB50, PB10
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Our Spiral Element Products

¢ %ﬁﬂﬁm }ﬁ Spiral Configurations
o AR HESIRLT 4ESh 5

+ FRP outerwrap standard water elements

o INERIEBERY AR T

. Turboclean Sanitary Elements

o AT

. H|gh Temperature construction

o IR IEEHIR T

+ High Pressure construction

o HIEKHE IR

+ Custom feed spacer thickness and geometries

+ SpiraSep ] x Ftts 2 GHE I8 M e IR

+ SpiraSep backflushable spiral UF/MF element
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Our Chemical Products

o HZE i Chemicals
+ BAYE7Antiscalants
N I 1 2o ) FEU 8010, 8510, 9010, 9510
o EEEZFXBPAERESES, NSFAE

+ NSF approved

o TEAAEG, Arfessih, R E

+ Produced in three locations to minimize shipping costs

o SEOLEAEA

+ Solid versions available
+ a7 Cleaners
o TriClean..........cccoeeeeeeeeenn, Powder cleaners 210, 212TF
o WAKRTETEFILiIquid cleaners
o EFER T ilispecialty Products
¢ i%, ém%?ﬁ%”Bio-control products
¢ ﬁ% ﬁ{?ﬁ{};{( lJStorage solutions
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Membrane Diameters (inch)
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TriSep Sales Focus

CRETUH F

Engineered Membrane Solutions

ANEES;

RARIRTT R
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+ Standard water elements and chemicals

T TR

e
YT

+ Leader in process membrane products

é

ER=

=

FOCRE, 3T S LA

+ Sanitary style elements for beverage, dialysis, dairy

SpiraSepiE g M. H T /5 &% = ST AR

+ SpiraSep for high suspended solids UF applications

15 7K ARAR 7 SR AN At 25 G N 7 56

+ Solutions for wastewater and other high fouling applications
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TriSep Applications Served

15 7K wastenater

7K 18] FH water re-use

TR} K .25 7K severage and Botted water
l.iﬁ £ I\ 25 7J(Dnalysus Make-up Water
B4 S L 71 Food ano pairy

T2 FH 7K process water

TR FH 7K orinking water

BRI 25 7K soter Feed

2 T AR 15 7K semiconductor rinse water

||«
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Future Developments

( 4

I NI e

+ Expansion and upgrade of Production Facility

Jo/KF8 2 SpiraSepia &

+ Tankless design for SpiraSep

H4 0 T AR & 18 = T SpiraSepiE &

+ Increased area and flux rates for SpiraSep.

LR

+ New Process Nanofiltration membrane
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How a Spiral Wound Element is Made

Engineered Membrane

SOLUTIONS
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How a Spiral Wound Element is Made

ERETHEFE=AFERD: B, #KRE LR 2KE

A spiral wound membrane element contains three majo r textile materials: the membrane, the feed spacer,
and the permeate carrier

pirA L _E B ] AR 3R DA A B e A 14 e

All of the above materials can be easily changed to optimize the performance of the module.

AR A S AN AL 2 P e

Different membrane types and chemistries, that is. MF, UF, NF, or RO as well as CA, PA, or PAU chemistries,
AN R /K I8 5 R B LRI AR AT BAade

Different feed spacer thickness’s or geometries can be used,

AN B 7K S JB R B 1535 4 mT Lhaz

Different permeate spacer thickness’s or pressure ratings may be used.
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Lamm— How a Spiral Wound Element is Made

TRISE=R
Ry

Composite Membrane

Feed Water/High Pressure

-

RO/NF Membrane

UF Membrane

Non-woven support

Permeate/Low Pressure



6 2 A e] il 3E

How a Spiral Wound Element is Made

TRIS =P A IR AU

coRpoRATION SEM Cross Section of Composite Membrane

2@y

GSED
TECHHOLOGY ., TRI1.TIF

SEDA 7-Oct-2002
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How a Spiral Wound Element is Made
TRISEP

v

«  JEF R R Bt ESE T 40T T T IEHL

. The membrane is made on specially designed “casting machines” as a continuous web 40” wide.
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How a Spiral Wound Element is Made

Hp% ):lL *L\AL ﬁMembrane inspection

SEDA 7-Oct-2002
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How a Spiral Wound Element is Made

y.

TRIS=P

« RAVIRG0E0RN K “B” MEEMTER L, TMEATETHIE
£, 1230& “B&” «HE&HARER R T

. The membrane is cut into “leaves” that are 50” to 90” | ong. A piece of the feed spacer is place on one sid e of

the membrane face, and then the membrane is folded  over the feed spacer. Depending on the element
diameter and type, 1-30 leaves will be used to make  an element.

SEDA 7-Oct-2002



A S5 K L e 1) 305

N\ How a Spiral Wound Element is Made

TRIZ S

« SRS RUE, BRTTAHE R RO T E E AR E 2 B4 T

After the element is “rolled”, an adhesive tape is applied to the outside of the element to hold it together until the
adhesive cures.
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How a Spiral Wound Element is Made

._l
=

TRIS=>

RPORATION

« SREAIENE, PimTIF RN ESERATD TR B

. After the adhesive has cured, the end is trimmed off and a molded plastic ATD is placed on the element.
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/a How a Spiral Wound Element is Made
TRIS =P

RPORATION

' I

«  JETTHRSNIN BB A R TR am g w1

« The elementis then wrapped with a FRP coating for structural strength.




AN S5 2 T

How a Spiral Wound Element is Made

TRIS=P
co

RPORATION

o JRITAFSREAT IR BN B 5 7

. The elements are wet tested and treated with a preservative solution.
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How a Spiral Wound Element is Made
TRISE=R

CORPORATION

« BERHSEERETRE, HFIRABERKERRA

= The elements are packaged in a vacuum sealed, oxygen impermeable bag then covered with a secondary
plastic bag.
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7N\ How a Spiral Wound Element is Made
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« JETFE T A REHRAE N

= The elements are placed in individual cardboard boxes and labeled.
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How a Spiral Wound Element is Made

OOOOOOOOOOO

« JETTHETERE, WS RE AT

Elements may be stored in our warehouse for quick delivery.




TriSep General Sales Presentation

(
turboclean.

{©: SPIRASEP

Ultrafiltration Membrane Technology



X-20 Advanced Membrane

Y Engineered Membrane

SOLUTIONS




X-20.Advanced Membrane

AN

S EALT T, Byt % S BRI

+  Provides low-fouling and superior performance in difficult applications

B —et 2 A K

+ New generation advanced thin film composite membrane

yLIESHENP 1L 1 QI A 8 i

+ Aunique polyamide-urea chemistry

e ERIIRYNEES

+  Minimizes fouling of organic elements




X-20™" Advanced
Membrane Chemistry

bRifE 344 TR IR AL, TR R 2 T A P FLe

Standard ‘344 Membranes have residual carboxylic acid groups whiobranally negatively charged.

X-20 i e @ AR AL, IR AL e T A

The X-20 Membrane has residual amino groups which are normally n

fHE T REVH W 3448 F

Cationic polymers are attracted to ‘344 membrane surface.

« IR, AN 3440 L, (8O e A A

Naturally occurring organic materials are adsorbed onto ‘344 meméugiaee making it difficult to clean.

X-20 fii Froe AT, B isie Y

 The X-20’s neutral surface charge makes it easyean.



X-20T™ Advanced M embrane
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Partial List of I nstalled Base

e 120F; 80405 fHEvigE i H

120 8040 elements Texas power plant

33614 8040/ . ElFF =25 /KTl H

336 8040 elements in tertiary wastewater plant in India

* 300f; 80405 Vb hiBr]ffH =35 /K I H

300 8040 elements in tertiary wastewater plant in Saudi Arabia

e 8621 8040 AR Ll E /K

862 8040 elements in mine waste water in Africa

o 280f; 80405 : RRKMIMDFy5 7K H

280 8040 elements in MDF wastewater plant in Europe

o FESCEDMIN R, FFERENASE S 175

Side by side test with new competitive LF membrane in California efinery. r



Enhanced System Perfor mance

‘344 Performance X-20™ FoulGard Technol ogy

after 14 months in
Operation

100.007

Rejection (%)

100.007]

Rejection (%)

98.07
96.0
94.07
92.0-
90.0
88.0
86.0]
84.0]
82.0]

80.0

\ ! System Salt Regjection (cond.)

X-20™ Loaded
in System

Per for mance after
18 monthsin Operation

95.0
90.07
85.07
80.01
75.0
70.0]
65.0.]
60.0]
55.0]
50.0 1

L L R e S
System Silica Rg ection \

X-20™ Loaded
in System

-32 0.0 44 126 209 292 376

Time (days)

Application: Zero-Discharge Cogeneration Plant



Pressure (psi)

Pressure (psi)

Jones Station
System Delta-P

} X-20 6 Months Running,
: N\ Have not Cleaned
0 16 31 47 63 79 95 111 126 142 158
35.0 .
31.5 -
28.0
24.5
21.0
17.5 1
14.0
] Cleaning Every Month ‘344
35 1 on Average
S e —
0 16 31 47 63 79 95 111 126 142 158

Time (days)

174

174



Permeate Flow Rate (gpm)
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X-20 Side by Side Test
Competitive LF Membrane

Normalized Product Flow Rate

West

Coast Petroleum Refinery

Membrane Cleanings
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X-20 exhibits minimum flux decline | I\
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Competitive LF membrane exhibits steep

flux decline between cleanings.

N
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15% Flux Decline

20 40 60

80 100

Days in Operation

—— Comp. XLF ——— X-20 —— 15% Decline

140

160



