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TUBALL" MATRIX
200 / 300-X SERIES

-

TUBALL"L MATRIX

TUBALL" MATRIX 200 / 300-x series are graphene nanotubes concentrates r..w -~ T - 1 301
designed to provide permanent, uniform electrical conductivity to various » s E

thermoset materials: epoxy, polyurethane, polyester, etc. TUBALL" MATRIX is TUBALLMATRIX 2 20 7 | pre-dispersed concentrate of
compatible with a variety of color shades while meeting ESD standards. 2 O 1 |

single wall carbon nanotubes

pre-dispersed concentrate of
single wall carbon nanotubes

pre-dispersed concentrate of
single wall carbon nanotubes
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APPLICATION EXAMPLES

Industrial rollers

Transparent anti-static films Epoxy and PU anti-static Gelcoats and moldcoats
flooring

_—_——— : ‘ .
Housing/packaging for sensitive Lining coatings Powder coating
electronics, and combustible

powders or liquids

55



PRODUCTS FOR COMPOSITES & COATINGS PRODUCTS FOR COMPOSITES & COATINGS

TUBALL"™ MATRIX CONDUCTIVITY AND COLOR

Color change, RAL Color change, RAL
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Note: all samples include 5 wt.% of TiO, as a whitening agent.
Results for epoxy resin D.E.R. 351. ASTM D257
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TUBALL" COAT_E

TUBALL™ COAT_E is an easy-to-use graphene nanotube suspension in water that
provides permanent anti-static properties to waterborne paints and coatings with
minimal impact on their color and mechanical properties.

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

- UV coating

- Packaging for electronics

- PU and acrylic-based coatings
- Glass coating
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TUBALL" COAT_E IS SUITABLE FOR COLORED AND Permanent electrostatic dissipative and conductive properties with color
TRANSPARENT SYSTEMS and/or transparency are achieved by simply mixing TUBALL™ COAT_E with the

Color change, RAL paint system.

9016 7047 7035 7040 - Easy to use

- Efficient ESD protection

« Permanent conductivity

- Suitable for colored and transparent systems
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TUBALL" GRAPHENE NANOTUBE SOLUTIONS
FOR COMPOSITES & COATINGS

Target systems

Solvent-free Solvent-based Water-based

PRODUCT |CARRIER COMPOSITION

Polyester
Vinyl-ester
Polyurethane
Polyester
Vinyl-ester
Polyurethane
Phenolic
Polyurethane
Phenolic

TUBALL" MATRIX concentrates (black flake paste @ standard dosage 0.1%—1.0%)

n - Fatty acid glycidyl ester (2,3-epoxypropyl neodecanoate,
A]

m202 Plasticizer Fatty carboxylic acid ester derivatives
Fatty acid glycidyl ester (2,3-epoxypropyl neodecanoate,

m 203 :::Z::g;er; ent CAS-No. 26761-45-5) + (polymer + ammonium salt of polyolefins-based derivative . .
9ag (CAS-No. 398475-96-2))
— Plasticizer + Triethylene glycol dimethacrylate (CAS-No. 109-16-0) +
m@ stabilizing agent ammonium salt of polyolefins-based derivative (CAS-No. 398475-96-2) ‘ ‘ . . . . .
— - Alkyl glycidyl ether (Oxirane, mono[(C12-14-alkyloxy)methyl] derivative,
(74 207) | Prasticizer CAS No. 68609-97-2) o
- Alkyl glycidyl ether (Oxirane, mono[(C12-14-alkyloxy) methyl] derivative,
m208 ::;:g;er;r ent CAS-No. 68609-97-2) + ammonium salt of polyolefins-based derivatives . .
9ag (CAS-No. 398475-96-2)
m 209] | Plasticizer Fatty carboxylic acid ester derivatives .
= Ethoxylated alcohol (C12-15-branched and linear, ethoxylated
. 1
I 301 | surfactant propoxylated, CAS No. 120313-48-6) o o
o Surfactant + Alkylene glycol derivative + stabilizing agent ((disodium 2,2’-([1,-biphenyl]-4,4’
m@ stabilizing agent diyldivinylene) bis (benzenesulphonate, CAS No. 27344-41-8)) . . . .

TUBALL" suspensions COAT_E (black liquid @ standard dosage 1.5%—6.4%)
COAT E| 501 Water + anionic Water + anionic surfactant (sodium dodecylbenzenesulfonate, . . .

surfactant CAS No. 25155-30-0)
Water +

SEAETTD | distyrylbiphenyl- | Water + distyrylbiphenyl-derivative, (CAS No. 27344-41-8) C K 3K )
derivative
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TUBALL™ MATRIX 800-x series is a line of concentrates based on TUBALL™
graphene nanotubes that has been specifically designed to provide superior
electrical conductivity to thermoplastic materials, while retaining mechanical
properties and minimally impacting the host matrix.

TUBALL™ MATRIX 800 line is designed for the most demanding applications in the

automotive, petrochemical, oil and gas, healthcare, pharmaceutical and electronics
industries.
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pre-dispersed concentrate of
single wall carbon nanotubes

pre-dispersed concentrate of
single wall carbon nanotubes
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FEATURES OF TUBALL" MATRIX FOR THERMOPLASTICS:

Provides thermoplastic compounders with opportunities to develop new
conductive products

Surface resistivity of 108-10° Q/sq*

Volume resistivity of 10°~10° Q-cm*

Maintains good balance of mechanical properties

Stable performance reducing the number of out-of-spec parts
Permanent homogeneous resistivity without “hot spots”
Good processability

High surface quality

Allows production of conductive parts that retain colors
Freedom to incorporate other functional ingredients

* Dosages and values can vary depending on the formulation, processing and products.
The shown values are mentioned as the typical reference

APPLICATION EXAMPLES

ESD containers Ventilation ducting Anti-static textiles

ESD-sensitive trays for Conductive compounds Glass fiber filled
electronics for e-painting thermoplastics injection
molded parts
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TUBALL" FOR THERMOPLASTICS

Target systems

PRODUCT CARRIER

Polyethylene
rotomolding
Thermoformed
GF filled PA
GF filled PBT
coatings

PE

TUBALL" MATRIX concentrates (pellets or black flake paste @ standard dosage 0.3%—3.0%)

M@ Polyol ester

ME Epoxidized fatty acid glyceride + stabilizing agent
(CAS-No. 162627-31-8, CAS-No. 64742-55-8)

m@ Polyethylene wax

M@ Reaction mass of fatty acids, montan-wax, ethylene esters

m 840 l Polyethylene glycol

TUBALL" suspensions COAT_E (black liquid @ standard dosage 1.5%—6.4%)

Water + anionic surfactant (sodium dodecylbenzenesulfonate,
COAT_E | 501 CAS-No. 25155-30-0)
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APPLICATION EXAMPLE: CONDUCTIVE PVC-PLASTISOL

TUBALL" MATRIX 814 provides a full range of electrical resistivity, while allowing
a wide range of colors to meet customer requirements.

1013

107

Surface resistivity, Q/sq

10°
10*

0 0.5 1.0 1.5 2.0 25
TUBALL™ MATRIX 814, wt.%

ABRASION RESISTANCE INDEX

TUBALL" MATRIX 814 maintains and even improves the mechanical properties
of conductive PVC-plastisol compounds.

1 1

OCSiAl internal PVC plastisol

formulation. ASTM D5963-04.
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APPLICATION EXAMPLE: CONDUCTIVE GLASS FIBER-FILLED
POLYAMIDE

TUBALL" MATRIX provides a full range of electrical resistivity while maintaining
mechanical properties.

Surface resistivity Volume resistivity

CHARPY IMPACT UNNOTCHED

ELONGATION AT TENSILE
BREAK STRENGTH
MFI TENSILE
MODULUS

Non-conductive GF PA-6
Conductive GF PA-6 with 2 wt.% TUBALL" MATRIX 808

OCSiAl internal study. Injection molded samples. Values can vary depending on processing,
products and glass fiber content.
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WARRANTIES AND DISCLAIMER

OCSiAl makes every reasonable effort to 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.
SAFETY INFORMATION
OCSiAl  produces nanotube dispersions and

concentrates to enable a simple and easy integration
process. TUBALL™ MATRIX products and TUBALL™
suspension products were developed to minimize
handling requirements and provide all manufacturers
access to the superior performance of graphene
nanotubes.

For handling and safety information please refer to the
Safe Handling guide.
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KOREA

1F, 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

INDIA

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

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

USA

950 Taylor Station Road,
Suite #W, Gahanna,

OH 43230, USA

+1415 906 5271
usa@ocsial.com
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