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Carbodeon NanoDiamond 1
Extreme Material.

With some unusual combinations QCarbodeon




Where, \What, & How
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Plating and Anodising

Nanodiamond suspension or dispersion added to solutions
Finer grain structure + embedded hard partlcles
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__= 1.Industrial machine parts with
— hard chrome: durability
improved from 3.5to 5.5 years

2. Gold plated electrical
connectors: wear performance
improved by 100%

3. Electroless nickel:
Abrasion resistance tripled .
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Polymer Coatings

NanoDiamond powder, suspension, or dispersion
Hard particles bonded to parent material.
Polymer reinforced/ restructured at molecular scale

1. PTFE and FEP coatings i
aqueous and solvent.

Wear improvement up to 50%
Friction reduction up to 66%
Surface finish improved 85%

2. Consumer product: unnamed coating formulations on unnamed
products: Wear performance improved by >3X
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Thermal Management

Nanodiamond powders added to existing polymers & composites

Thermal conductivity without compromise to other properties

£ P PR

Electronics & LED T TIM & Heat
sinks: Thermal, dielectric and
structural properties
Thermoplastic Development:
Thermal conductivity increased
>25% with 0.1wt% NanoDiamond

Low Carbon Vehicles:
Additional Structural, frictional, |
lightweighting &Tg improvements ‘Carbodeon



> Where, What, & How

~ Detonation Produced Nanodiamond i 4-6 nm diamond particles
~ Proven industrial process: tonnes/yr scale

~ Sp3 Diamond
Core

-~ Graphitic facets

~ With surface
functional groups
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uDiamond® Portfolio - Vivace Suspension
and Andante Dispersion

_ _ Vivace
uDiamond Vivace

40
A zeta-positive, 5 wt.% aqueous ND S ;"—’“’—0\
. E 20
suspension | s o /
Agglomerated, zeta potential up to + 37 mV g 1 6 11 ——2P (V)
Standard grade for plating within acidic g
region g 0
-60
pH
uDiamond Anq_ante Andante
A zeta-positive, 5 wt.% aqueous ND 50
dispersion g 50
Dispersion stable within pH range of 3 to 6 = 40
Zeta potential up to + 52 mV 5 30
Solvents including Di-Ethylene Glycol & 20 2P (mV)
g 10 :
: 11

T O .

D90 = 4.6 nm
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Vivace, Andante, Andante (Diluted)
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uDiamond® Portfolio - Vox D . — COOH

A new, patented highly zeta T ————
negative nanodiamond d|SperS|on Ew Dispersion
Fully carboxylated surface s ‘ | D90 = 6.61 nm
2 at
Zeta potentials up to -71 mV 2f J
Dispersion stable in pH 5 to 12 ' TR
Solve ntS igg \Dispersion stability in pH range 2 to 13
0.0
AqueOUS, > WL.% _10_01 0 3. 5.0 7.0 9.0 11.0 13.0
NMP, 2 wt % 200 \
NEP, 1 wt% %-30.0
GBL, other solvents on the way :gg
Applications -60.0
. . -70.0
Paints, resins, fluoropolymer 80,0 .

Robust stability

within pH 5 to 12 o\ cal‘bOdeon



uDiamond® Portfolio

Options for surface chemistry and morphology

Powders - agglomerated clusters of NanoDiamonds in >100nm
scale. Used where no compatible solvent available, e.g. certain
thermal polymers.

Suspensions i smaller agglomerates in liquid, easier to incorporate.
Dispersions i single digit 4-6 nm particles in stable dispersion
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