MICROZA"™

Hollow Fiber Membrane Technology ... from 1971 !




AsahiKASEI

Asahi Kasei Overview
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Corporate Profile AsahiKASEI

Asahi Kasei Corp. Hideki Kobori Net sales ¥2,170.4 billion
] e ] Operating income ¥209.6 billion
Head office Paid-in capital*
* As of March 31, 2019
Tokyo, Japan ¥103.3 billion
1922 39,283

Diversified chemical company with three business sectors

Asahi Kasei Corp. [holding company function]

Material Homes Health Care

¢ Asahi Kasei Pharma Corp.
¢ Asahi Kasei Medical Co., Ltd.
¢ ZOLL Medical Corporation

* Asahi Kasei Corp.

- . * Asahi Kasei Homes Corp.
[operating function]

* Asahi Kasei Construction
* Asahi Kasei Microdevices Corp. Materials Corp.
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Products and technologies in everyday Life AsahiKASEI

Asahi Kasei’s products and technologies are used in various ways all around us every day—materials and devices, which
make life more comfortable and convenient, as well as healthcare products that help to sustain lives
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Microza Membrane History AsahiKASEI

e 1971 Start basic study for membrane
e 1975 Start UF sales for electrodeposition paint

e 1981 Development of UF for UPW

e 1984 Establish membrane division /Rapid increase of UPW/UF sales
e 1985 Start Condense water purification at nuclear power plant
e 1988 Development of Bacteria removal Membrane Filter

e 1994 Start municipal water business

e 1996 Development of UF/MF for municipal water application

e 1998 ISO 14001 Certification

e 1999 Rapid increase sales for municipal water in US.

e 2000 1SO 9001 Certification

e 2003 New Membrane plant commissioned

e 2006 Name change to Microza & Water Processing Division

e 2018 Direct Expansion in Middle East, Africa, India and Europe
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AsahiKASEI

Membrane Technology
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Classification of membranes
P

No two PVDF membranes are the same.

AsahiKASEI

P
PAN PES
B I——

Different Membrane material exist, but presently most membrane material are PVDF.

The characteristics or properties of membranes are defined by how the membrane is manufactured i.e.
TIPS process (Thermal Induced Phase Separation) or NIPS (Normal Induced Phase Separation) process

P e
Plate & Frame Spiral Wound

e Depending on the constjuction, various types of membrane exits

STRUCTURE

The membrane fibre

DRIVING FORCE

Pressurized (Module, Vessel)

Raw water 2 Pump =2
(Discharge, Pressurized) 2
Membrane = Product

ComEosne
Asxmmetrlc

ghufacturing process creates different surface finish and construction

Suction (Submerged)

Raw water & Membrane (in the
tank) 2 (Suction, Vacuum) 2
Pump = Product



Classification of membrane AsahiKASEI

T
I ——

* Two different flow patterns exist.

Raw water Product
Product
Raw water
Asahi’s MICROZA v" Hollow Fiber Construction
Membranes ‘ v" Symmetric with high Porosity
v' Outside to Inside feed flow
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AsahiKASEI

MICROZA™ Membrane Technology
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MICROZA™ Core Value Asahi KASEI

World Top Class Core Technology......
High Performance and Long lifetime

v" 50 years v' over 10 years v' 14 pH
TIPS Proven technology Membrane Life in actual plants High chemical resistance
Asahi Kasei is the pioneer of
TIPS membrane
over 22 million m3/d over 2,300 sites
As of early 2020, total treated water As of 2020, Global no. of installations
capacity
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Asahi Kasei’s PVDF Membrane History

AsahiKASEI

Asahi Kasei is PIONEER of TIPS membrane and

is developing new technologies for our customers

B Asahi Kasei started to develop PVDF hollow fiber membranes in the late 1970s, using both NIPS and TIPS

methods.

The sales of PVDF membrane modules for food application started in the mid 1980s.

Currently, our PVDF membrane modules are used worldwide for food, industrial, waste water, and potable

water applications under the trade name of “MICROZA”.

(Snap shot of PVDF membranes)

Patent Specification of first PVDF TIPS membrane Food application
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*1 Thermal Induced Phase Separation

Purification/Municipal Water Application
(UNA-620A)
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MICROZA™ Product Line-up — Configuration - AsahiKASEI

Pefmeate
<« Permeate
Housing ’—T
Raw Water
Hollow Fiber i
Side Pillar Fiber
Potting /

) Feed Water PotHRE™
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