GRAPHENE POWERED

GOC18650A Advanced Li-ion Battery
Powerful Non-Flammable Graphene Battery
Nanotech Energy has developed a safer battery that features a competitive energy
density and cycle life. Utilizing electrodes based on the wonder material – graphene, further
enhanced by a proprietary nonflammable electrolyte, Nanotech Energy batteries provide the
ultimate solution in safety and performance.
Graphene is a one-atom-thick sheet of carbon and is one of the strongest materials ever known, yet is completely
flexible. Its unique properties provide a perfect solution to the current shortfalls of Li-ion batteries. It can withstand the
volume changes of the battery electrodes during cycling, improving its cycling stability and reducing the chances of an
internal short circuit. Graphene is also an excellent conductor of electricity and of heat, leading to batteries with lower
internal resistance while also providing an effective solution to overheating through improved heat dissipation.
Nanotech Energy has taken safety a step further by designing a non-flammable electrolyte that can withstand
operation at high temperatures without catching fire. The new proprietary electrolyte, called Organolyte™, is an
organic liquid electrolyte that is thermally stable and is inexpensive to manufacture. This technology will be critical in
the future of consumer electronics, electric vehicles, power tools, wearable and medical devices, military applications
and whenever safety is a critical component.

Item # GOC18650A

Product Overview

Product Specifications

Typ. 2300 mAh

Nominal Capacity (at 25°C)

Li-ion batteries have transformed the way society
uses energy. They can hold a lot of charge in a small
volume, allowing cell phones, laptop computers and
even electric vehicles to exist. Li-ion batteries are a
key part of daily life; unfortunately, they are not 100%
safe. During a failure event, Li-ion batteries are not
only a fire hazard, but an explosive one that can’t
be extinguished using conventional techniques. In
February 2018, the U.S. Consumer Product Safety
Commission reported over 25,000 overheating and
battery fire incidents involving more than 400 types
of consumer products over a five-year period.
Undoubtedly, building safer batteries is critical for the
future of energy storage technology. Now, Nanotech
Energy has developed a game changing nonflammable battery that can survive even the harshest
of conditions without even a spark.

Nominal Voltage

3.7V

Charging Method

Constant Current
Constant Charge

Charging Voltage

4.2V

Charging Current*

Std. 1000 mA

Charging Time (0.5C)

Ambient Temperature

2.2 hrs
Charge

0 - 45°C

Discharge

-40 - 60°C

Storage

-20 - 50°C

Weight

Typ. 44.8g

Dimensions (Max.)
Maximum without tube

(D)

18.4mm

(H)

65.0mm

Volumetric Energy Density

Opt. 557Wh/l

Gravimetric Energy Density

Opt. 215Wh/kg

Internal Resistance
Measured at freq. 1000hz

Specifications

25mΩ

Cycling Life Tested

Here are the specifications for Nanotech Energy Nonflammable GOC18650A batteries. The battery design
features proprietary graphene-based electrodes,
non-flammable electrolytes and thermally stable
separators. The cathode is based on LCO chemistry.
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Opt. 2600 mAh

|

1200 Cycles for 88%

Cycling Life Projected

2000+ Cycles for 80%
Uses proprietary electrodes and
non-flammable electrolyte, providing
the ultimate solution to safety

Safety

* Charging at 400-700 mA ensures maximum cycling stability with
>2000 cycles of stability.
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What Distinguishes Our Battery Technology?
Nanotech Energy revisited the design of lithium ion battery electrodes, electrolyte and separators to develop a
novel battery concept that is competitive in both safety and cell performance. The incorporation of graphene
along with OrganoLyteTM and a nanofibrous separator technology results in a battery cell that is competitive in
achievable energy density, cycling life, operational temperature window and, more importantly, safety.

OrganoLyte™: Safe and Non-Flammable Electrolyte
The electrolyte is a critical component of a battery, it
controls the transportation of lithium ions between the
cathode and anode, stabilizes the electrodes, and acts as a
reservoir of lithium ions. Unfortunately, traditional lithium ion
battery electrolytes feature solvents that are flammable and
act as both a fuel and an accelerant during a short circuit
event. After testing a large number of solvents and additive
materials, Nanotech Energy successfully developed a liquid
electrolyte, OrganoLyte™, that not only is stable but also
is made from inexpensive materials, easy to manufacture
and, of course, is non-flammable.

Traditional Electrolytes

Nanotech Electrolyte

Upon exposure to a flame, traditional Li-ion electrolytes
catch fire immediately whereas Nanotech Energy
OrganoLyteTM can withstand operation at high temperatures.

Evaluation of the Safety of Nanotech Batteries
Safety concerns of Lithium-ion battery cells under abuse
conditions is one of the major challenges associated with
large-scale manufacturing and adoption of lithium-ion
batteries in modern society. To evaluate the safety ratings
of Nanotech cells under actual use and abuse conditions,
the cells were subject to nail penetration (mechanical
abuse), external short circuit (electrical abuse) and thermal
ramp (thermal abuse) tests in accordance with the USABC
Electrochemical Storage System Abuse Test Procedure
manual. While traditional lithium ion batteries caught fire,
GOC18650A cells remained safe under all three categories.

Traditional Battery

Nanotech Battery

A traditional Li-ion battery catches fires immediately with
nail penetration whereas Nanotech Energy batteries
remain intact.

Cell Dimensions

Dimensions
(Typ.)
of Bare Cell

Charge Characteristics

Charge: CC-CV 0.2C, 4.20V @0.05C cutoff at 25°C
Current: represented as charge C-rate

H

65.0mm

D

18.4mm

d

8.9mm

Discharge Characteristics

Charge: CC-CV 0.2C, 4.20V@ 0.05C cutoff at 25°C
Discharge: CC 0.2C, 0.4C, 1C, 2C 2.7V at 25°C
Capacity normalized to values at 0.2C rate

Impedance Spectroscopy
ELECTROCHEMICAL
IMPEDANCE
SPECTROSCOPY:
Nanotech Energy’s Graphene LOC battery (GOC18650A)
shows enhanced impedance characteristics compared
to a traditional LCO battery, indicating that Nanotech
Energy cells have faster ion transport characteristics,
lower charge transfer resistance and potentially higher
power density.

Cycling Performance

Temperature Dependence

Charge: CC-CV 0.2C, 4.20V 0.02C cutoff at 25°C
Discharge: CC 0.5C, 2.7V at 25°C

While a traditional LCO technology from a leading
Li-ion battery manufacturer drops to 80% cutoff
within 300 cycles, Nanotech Energy cells still maintain
>88% of the initial capacity after 1200 cycles - projected
at 2000+ cycles.

Charge: CC-CV 0.2C, 4.20V 0.05C cutoff at 25°C
Discharge: CC 0.2C, 2.7V at different temperatures (-40 to 60 °C)
Cell capacity normalized to values at 25⁰C

Nanotech’s GOC18650A battery works over a wide
temperature range from -40°C to +60°C. This is superior
to traditional lithium ion batteries and the emerging solid
state batteries, whose optimal operation range is limited
to -10°C to +60°C.

Custom Battery Products
POUCH CELLS: Nanotech Energy graphene technologies
address long-standing issues with Li-ion batteries and can
be produced at scale using standard lithium ion battery
manufacturing lines. As Nanotech Energy batteries are nonflammable, we can utilize pouch cells in place of metal
canisters. This gives Nanotech Energy, and the end user, a
competitive edge by reducing overall weight while greatly
increasing energy density by utilizing existing space much
more efficiently.
Contact our Sales Department to request more information.
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