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300 Wh/kg goal
with graphene nanotubes reinforced Si/C anodes  



E = Si/C



SiO (20%)
Si IS CRITICAL

HIGH ENERGY DENSITY = SILICON ANODES INSIDE
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Base on the PHEV2 Format 



COMPLEXITY OF Si ANODES - PULVERISATION



MORE Si = MORE COMPLEXITY



GRAPHENE NANOTUBES



Single wall cnt

~ 4 µm

~ 2 nm
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GRAPHENE NANOTUBES
EXCEPTIONAL PROPERTIES

Thermal
stability Strength

Surface
area

Length to
diameter
ratio

Electrical
conductivity

103 - 106 Comparable with 
cooper but

5 times
lighter

~ 1000 m2/g
stronger than steel

100 times
1000 °C

up to



GRAPHENE NANOTUBES E-NABLES Si/C ANODEBY SOLVING IT’S  FUNDAMENTAL PROBLEMSWELLING, PULVERISATION, POOR CYCLE LIFE



GRAPHENE NANOTUBES
E-NABLE Si/C 
IN THE ANODE



MEETING INDUSTRY STANDARDS WITH GRAPHENE NANOTUBES



CATHODES



HIGH 
PERFORMANCE

CATHODES



Extract from YouTube



3-4 kg
of conductive carbon 
black in EV can be 

replaced with

100 g 
of graphene 
nanotubes

MAXIMISING ENERGY-DENSITY OF CATHODES

Graphene Nanotubes



The same concentration of particles (~0.1%) in the same volume.

* Ma, P. C., Siddiqui, N. A., Marom, G., & Kim, J. K. (2010). Dispersion and functionalization of carbon nanotubes for polymer-based 
nanocomposites: a review. Composites Part A: Applied Science and Manufacturing, 41 (10), 1345-1367.

GRAPHENE 
NANOTUBES

CARBON NANOFIBERSMICROPARTICLES

HOW IT WORKS



STABLE CONDUCTIVE NETWORK:
– SLOWER DCR GROWTH

– BETTER CYCLE LIFE
– IMPROVED C-RATE



Si/C
ANODES

HIGH-PERFORMANCE 
CATHODES

CYCLE LIFE ENERGY DENSITY

Increase cycle–life of high–energy Si/C 
anodes with only 0.05% of graphene 
nanotubes, allowing their adoption in LIB 
to  reach 300 Wh/kg energy density

Maximise energy with only 0.06%
of graphene nanotubes: by using up to 99% 
of active material in modern high-energy NCM 
and other cathodes

SAFETY AND STABLE PERFORMANCE

Slower DCR growth, improved cycle life and c-
rate performance can be achieved with adding 
as low as 0.01%



ABOUT OCSiAl



MORE THAN

350
EMPLOYEES

IN 14
COUNTRIES

OCSiAl OFFICES
& REPRESENTATIVES



OCSiAl CORE:
scaled technology

for synthesizing high-
quality graphene

nanotubes



PRODUCTION FACILITIES

2018

GRAPHETRON

50 tonnes/
year

...to support numerous 

global industrial

products

2014



PRODUCTION FACILITIES

2020

GRAPHETRON

250 tonnes/
year

...to support numerous 

global industrial

products

2018
Engineering

& construction started

in 2017





MANUFACTURING 
OF TUBALL™-BASED PRODUCTS

MODIFIERS MATERIALSTUBALL™ SWCNT-BASED
END PRODUCTS

TUBALL™ MODIFIERS MATERIALS GRAPHENE 
NANOTUBES-

BASED
END PRODUCTS

PRODUCED BY OCSiAL:
RUSSIA, LUXEMBOURG*

PRODUCED BY OCSiAL
AND PARTNERS: 

WORLDWIDE

MIX-IN

*under construction





let’s drive this

PARADIGM SHIFT 



E-NABLE ENERGY
for the #FutureOfMobility & #EnergyStorage

energy@ocsial.com


