











TUBALL™ nanotubes are the first single wall carbon nanotubes to become
commercially available for a broad range of industrial applications. OCSiAl’s
breakthrough low-cost mass production technology has made the widespread
use of nanotubes economically feasible, without compromising their exceptional
quality.

FEATURES

- High-quality nanotubes

- Gains traction starting from ultralow concentrations

- Adds uniform, permanent and stable electrical conductivity
- Enhances mechanical properties

- Maintains color, elasticity, durability and other key properties of improved
materials

- Versatile for an extremely wide range of applications



Consistent high
quality at industrial
scale

Overall The process performance
index (Cpk) of G/D indicates
that the TUBALL™ production
process meets specification
requirements, and enables
our customers to achieve
consistent results in the final

application of our product.

s Within

High G/D ratio is an essential TUBALL" SWCNT G/D ratio

parameter demonstrating
the quality of single wall
carbon nanotubes up to

(Cpk) of G/D

2.66

with nominal value 90

64 72 80 88 96 104 12 120




ACH/OSHA
1% S/ISHL

TUBALL" SWCNT =

Authorizations




-
-

TUBALL — —~——r

TUBALL"

COAT £
506
BATT
701

\_‘/
—r

TUBALL™
DISPERSIONS

For specific applications, including batteries, coatings, and elastomers,
nanotubes are available in a liquid form based on various industry-common
carriers, such as water, CMC, IPA, NMP, PVDF, etc.




TUBALL™ BATT

for high-energy
Si-based and

graphite anodes

FEATURES

- Compatible with the majority of state-of-
the-art SiOx or Si/C and graphite anode
formulations

- Enables efficient performance in water-
based electrode systems

BENEFITS

- Low content of foreign impurities

- Ready, easy to use, efficient:
proven by leading Li-ion battery
makers

®

Solves the Si-anode
degradation problem

TUBALL™ enables up to 100% SiO/C
anodes by significantly improving the cycle
life of silicon-containing anodes.

v

Record-high energy
density achievable

Boosts energy density up to 400 Wh/kg
and 1,000 Wh/I due to allowing high Si
concentration.

H

Fast-charging
ability unlocked

Enables higher charge rates due to
improved 3D conductive networks
between active material particles.

Q

Mechanical reinforcement for
advanced graphite anodes

Enhances the mechanical stability and
energy density of graphite anodes by
reducing electrode swelling during
cycling and calendering spring-back
by up to 50%.
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TUBALL™ BATT

for high-energy
cathodes

FEATURES

- Dispersion optimized specially
for cathodes

« More than 80% solids achievable

« Low Fe content

BENEFITS

« Works efficiently from 0.02 wt.%
of TUBALL™ loading

« Ready and easy to use

v

Reduces DCR and thermal rise in high-Ni
cathodes

Significantly reduces DCR growth during
cycling—by up to 3x compared with
conventional additives—resulting in lower
heat generation and enhanced thermal
stability during high-rate charge and
discharge.

v

Delivers conductivity even with small
particle size cathode materials

Forms effective long-range conductive
networks in materials with particle sizes
below 5 pum, where surface area is high.

[]

Enables higher energy density
in thick-coated cathodes

Improves particle-to-particle
cohesion and mechanical flexibility,
enabling increased electrode
thickness and active material
loading. Demonstrated energy
density gains of up to +10 Wh/kg

in LFP and LFMP systems.

A

Improved adhesion

Twice as high due to stronger
bonding between cathode particles,
reducing cracking and delamination
during calendering and cycling.



TUBALL™ LATEX

TUBALL™ LATEX is a water-based suspension for manufacturing latex gloves
and latex products with anti-static properties, while retaining mechanical
properties and minimally impacting the host matrix.

TUBALL™ LATEX makes it possible to attain permanent and humidity-
independent conductivity that is fully compliant with the most demanding
applications, including the European standard EN 16350:2014 (EN 1149)
for anti-static properties in safety wear.

BENEFITS

@ Standard dipping process ;

Retain color

Maintain or improve
mechanical properties

Electrical resistivity
of <108 Q

Material is ready
to use “as produced”

® W & DG
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TUBALL™ COAT_E

TUBALL™ COAT_E is an easy-to-use single wall carbon nanotube suspension in
water or organic solvent that provides permanent anti-static properties to various
paints and coatings with minimal impact on their color and mechanical properties.

TUBALL™ COAT_E is suitable for production of anti-static polymer coatings
intended for the following applications:

« UV coatings

- Packaging for electronics

« Synthetic leather

- Textiles

« ESD protective coatings

« Adhesives

BENEFITS

Complying with strict ESD
Choice of colors
Choice of various thicknesses

Permanent conductivity

Easy-to-use
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TUBALL™ MATRIX

OCSIAl has taken the lead in the creation of technologies for introducing

nanotubes into material matrixes.

In 2016 OCSIAl presented TUBALL™ MATRIX — a line of single wall carbon
nanotube-based concentrates that provide materials with uniform and
permanent electrical conductivity without compromising the original color or
mechanical properties of the product. OCSiAl has now developed concentrates
for most of the widely used industry-standard formulations.

BENEFITS

@ Ultralow concentration
from 0.1%

Maintained or even
increased mechanical
strength

Minimum impact
on viscosity and hardness

Retention of a wide
range of colors

Permanent and uniform
conductivity without
“hot spots”

Easy-to-use with standard
industrial equipment
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15 years

IN-DEPTH R&D

In EVs, ESSs, 3C, eVTOL,
e-tools, e-bikes
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OCSIAl
at a glance

50

countries

3

R&D centers

24

nationalities

>20

dealers

1,500

customers

500

employees




OCSiAl global
presence

Germany
[
Toronto LUXEMBOURG . o € Belgrade
o Slovenia
Ital
® Columbus . ® Turkey

® Mexico

Brazil @@
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° ® seoul
China 2 ® ®5pan
CY ) Tokyo
Shenzhen Shanghai
e India AP Taipel
Mumbai Hong Kong @ OCSIAl headquarters and
° sales forces
Sri Lanka .. Malaysia @ R&D centers

@ Distributors

Production, including
partners’ production sites
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WARRANTIES AND DISCLAIMER

The information provided by OCSIAl in this Brochure is for general
informational purposes only and under no circumstances does it
constitute an offer to enter into a binding agreement with OCSIAl.

OCSIiAl makes every reasonable effortto ensure that all information in this
Brochure is correct. However, OCSiAl makes no representation or warranty of
any kind, whether express or implied, regarding the accuracy, completeness,
appropriateness, or suitability of the information contained therein.

OCSiAl will not be liable for damages of any kind arising from the use of any
information contained in this Brochure, including, but not limited to, direct, indirect,
incidental, punitive, or consequential damages, unless otherwise specified in
writing.
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CONTACT US TO ORDER A SAMPLE AND OBTAIN
TECHNICAL/SAFETY DATA SHEETS

ASIA

KOREA

11F, 254-8 Gongdeok-dong,
Mapo-gu, Seoul

04212, Korea

+82 22038 9969
asiapacific@ocsial.com

HONG KONG

Room 601, 6/F, Lippo Sun
Plaza, 28, Canton Road,
Tsim Sha Tsui, Kowloon,
Hong Kong

+852 3575 3946

CHINA

Room 1509, Pengrunda
Commercial Plaza,

No. 3368 Houhaibin Road,
Nanshan District, Shenzhen,
Guangdong, China

+86 755 867 00059

Ground floor, Unit 4, Building
7, No.160, Basheng Road,
Pudong district,

Shanghai, China

+86 135 9012 5295

china@ocsial.com

JAPAN

Tokyo, Japan
070-1421-0331
japan@ocsial.com

NORTH & SOUTH AMERICA

USA
950 Taylor Station Road,
Suite #W, Gahanna,
OH 43230, USA
INDIA +1415 906 5271

Shivam centrium, Sahar road, g
usa@ocsial.com

Koldongri, Andheri East,
Mumbai, 400 069, India
+9122 6288 4200
india@ocsial.com

EUROPE

LUXEMBOURG

1Rue de la Poudrerie,
L-3364, Leudelange,

Grand Duchy of Luxembourg
+352 28991588
europe@ocsial.com

SERBIA

Balkanska 21,
Belgrade, Serbia
+381692083170
balkan@ocsial.com
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