Value Creation of the Toyo Ink Group

Strengths that Form the Basis for Value Creation
— Unique Core Technologies and Growth Potential

The Group has invested considerable business resources into fields where it can leverage its technological strengths—
such as technologies for the synthesis of pigments and resins, and processing technologies such as dispersion, coating
and coating film structure control. Going forward, we will work to create healthier and more comfortable lives for peo-
ple around the world by focusing on the creation of new businesses in three key development areas—sustainability,
communication, and life.

abessajn doj

Unique core technologies

Prod hat f he basis f I . Products that apply or use evolved
MORIDEET Uneit N s (92 il ey vlus dieeiien versions of existing products or technologies

Environmentally
friendly products

Priority areas of development and value provided

The Toyo Ink Group creates original materials
according to the required function using mo-
lecular design and synthesis technology. Pig-
ments with controlled chromogenic properties

Can coatings h1 share inm

Eco-conscious package

Pigments

and wavelengths and polymers with controlled
adhesive and electricalcharacteristics are used
in materials for sensors and electronic devices.

For packaging

W‘l share in Japan

Laminating
adhesives

For paper and packm

LED-UV curing im
moﬂ global share

Biomass ink lineup

No.1 sharein Japan
(offset)

Water-based inks for
laminating package

Recycling

Helping to create a

packaging materials by
utilizing biomass

recycling-oriented " V—
society using
environmentally friendly - /

materials and building
recycling systems

L1l

»
»
=
=
=
»

Ayjiqeuleisng

ycling society
that co-exists in
harmony with the
global environment

Environmental

<
=
I<
o
0
5
o
Q
=h
o
=]
o
S
o
=
o
=
(]
<
o
5
=~
o
=
o
c
©

wn
<
=}
=
=2
M
s
o Printing inks NO.1 share in Japan
x 9 &0.1 share in Japan - p Value
(o)
s, :
(7} >
- © 2
‘ 2 Plastic For PET bottle cap‘ Functional Clean energy 2
< colorants &0.1 share in Japan masterbatches Helping to create a recycling-oriented society %
o through environmentally friendly energy such as =
: solar cells and secondary batteries for EVs S
Dispersion technologies that control the A / = - §
shape and surface state of pigments enhance 8 M s f For a 2
Dispersion printability and stability and bring out superi- - o at.erla s for ' o
or functionality. They are used for printing 5 lithium ion batteries S5 | Qi S50 V|brant g
inks, display materials and materials for lithi- Q
um ion batteries. g
o Pigments ke matem
() i . .
S ' ® o Near infrared Optical control / sensing
Pigments—. o absorption pigments _ )
. 2 . [l . lue ligh ial Enabling safe and secure | g‘
( ] ™Y =) Blue light cut materials lifestyles through sensor A s
. Qo UV cut materials materials used in o 3
Polymer I . =h autonomous driving = ;
= control and near-infrared )
Nano size 3 cameras 2
(1/100,000 of hair thickness) ﬂ Color resists &1 . ‘ Seqsor No_N S
E - share In Ja| I’ESIStS hln Japan ;.
> 5G/loT 'g')"
o
We deliver products with functions that meet c o
the needs F:)f our customers by processing o El i Facilitating more comfort- g =t jiihiere people
; d X ) ; . ectromagnetic wave diel ic sh able lifestyles with stable, can live comfortably,
Coating an sheets and films using coating and coating 8 shielding films No. Low dielectric sheets high-speed, high-capacity R ol sacl
coating film film structure control technologies. They are = Conductive adhesive sheets kbal share / resin communication y // -
structure used for applications such as electromagnetic =y Llfesty|e Value %
control wave shielding films and sensor components. o S
o
O
28
Medical o

Enabling healthy lifestyles
with medicated adhesive
patches and biotech b
solutions that apply polymer o
synthesis technologies -

PSA for Transdermal patches

healthcare

For athletic tapes

m)'l share in China

Biocompatible resin

* Shares according to our research

25 Toyo Ink Group Integrated Report 2023 Toyo Ink Group Integrated Report 2023 26



Value Creation of the Toyo Ink Group

Strengths that Form the Basis for Value Creation

— Initiatives in growth markets

With the global trend toward decarbonization, the shift to EVs is progressing
rapidly. In particular, manufacturers are constructing production plants and
trying to improve production capacity for automotive batteries in anticipation

Automotive LiB battery market trends
and forecasts (capacity basis)

Capacity (GWh)

Establishment of mass production and supply networks in four global regions

Toyocolor Co., Ltd. is the first in the industry to establish five
mass production bases in four key global regions (Europe,

At the same time as improving conductive materials for
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Dispersions for LiB: An introduction to dispersion technologies

Toyocolor Co., Ltd. has traditionally had strengths in carbon
dispersion, and has since acquired various carbon nanotube
(CNT) synthesis technologies, developed technologies for
stably dispersing CNTs with difficult-to-disperse physical
properties, and applied them to various products. Since
2015, the company has been developing and supplying car-
bon dispersions for cathode materials for lithium-ion batter-
ies (LiBs,) and has gained trust and accumulated results as a
manufacturer of LiB materials.

LiB cathode materials are composed mainly of an active
material, a conductive material, and a binder. By using CNTs
instead of carbon black as the conductive material, it is the-
oretically possible to achieve conductive performance with

that highly concentrated dispersions with high fluidity must
be designed.

Toyocolor has succeeded in greatly reducing the resis-
tance value of the LiB cathode with a small amount of con-
ductive material by dramatically improving the dispersibility
and conductivity of CNTs using a unique dispersant and
dispersion manufacturing method, and improving the level
of adhesion and distribution to the surface of the active
material. In addition, they have achieved high concentra-
tion of CNT dispersions with reduced viscosity in compari-
son with existing products.

By combining these technologies, battery manufactur-
ers—who are our customers—have been able to reduce

North America

(Georgia, Kentucky)

LioChem began mass
production at its Phase 2
facility in 2023. To meet
future growth in demand,
we have also established a
new company, LioChem
e-Materials LLC, in Kentucky,
USA. We plan to begin mass
production in 2025.

Europe
(Pest County, Hungary)

Toyo Ink Hungary Kft. began
mass production at its Phase
2 facilities in 2023. Demand is
also growing as planned, and
facilities installed through
Phase 3 investments are due
to start operation in 2024.

China
(Zhuhai City, Guangdong)

With the adoption of our
CNT dispersions for high-ca-
pacity LiB in China, we have
expanded our facilities at
ZHUHAI TOYOCOLOR CO.,
LTD. We plan to begin mass
production in 2024.

Japan
(Fuji City, Shizuoka Pref.)

In response to the adoption
of our CNT dispersions for
HEVs, mass production will
begin in the third quarter of
FY2023. Since demand for
switching from carbon black
(amorphous carbon, CB) to
CNTs is expected to increase,
we are also planning expan-
sion of facilities in the future.
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only a small amount of conductive material. However, this costs associated with adding conductive materials to LiBs o
<
requires nano-level particle control, in which the fibers of and increase the amount of active material in their cathodes, g
the CNTs are loosened one by one—while maintaining their thereby achieving higher capacity and more compact batter- §
length—and uniformly adsorbed on the surface of the ac- ies. High-capacity automotive LiBs utilizing Toyocolor’'s CNT @
tive material. In addition, since CNT fibers have the property dispersions offer extended EV operating ranges and im-
of reducing the fluidity of liquids, there has been an issue in proved fast-charging performance.
Structure of LiB electrode Sales results and targets for the LiB materials business (SIC27 period)
( ) Cathode active — ~- =
W/ material i aluminum foil i Raw materials for I ¢
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(P SBRbinder - § ® Conductive materials ® ) ‘ ) ) ) billion JPY ) ) . 35
! (CNT dispersion) billion JPY
- (Providing high electrical conductivity)
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— billion JPY billion JPY billion JPY
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