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1-1. Current Li ion Batteries

In 1991, the first lithium ion batteries came to market by SONY. The energy density had

been gradually improved by advancing raw materials, component designs, and processing.

For cylindrical types, the capacity reached the maximum point in 2014.  

Lithium Ion Cell



1-2. POST LIB Technologies

For achieving higher energy density, it is necessary to search for another combination

replacing graphite/LiCoO2. Lithium metal and sulfur are highly attracting because of their 

potential in energy density. 



POST Li-ion Battery Technologies
① Change of the anode side

: Intercalating → Plating 
② Change of anode and cathode sides

: Intercalating → Plating & Alloying

①

②

1-2. POST LIB Technologies



1-3. Non-rechargeable Lithium Metal Battery

Chemistry Voltage Batteries Applications

Li-FeS2 1.5V AA 2900mAh 
AAA 1100mAh Consumer Products, Cameras

Li-MnO2 3.0V CR123A 
Button Cells Flashlights, Consumer Products

Li-SOCl2 3.6V AA, 1/2AA 
C, D, DD, 9V Meters, Industrial, Autos



1-4. Primary(Non-rechargeable) Lithium Metal Battery

Non-rechargeable Lithium Metal Battery
The battery is fully charged when it is produced in a factory. The state of charge (SOC) is  
getting lower when consumers start to use it.   
So it is reasonable and practical to set the initial lithium content as the criterion for Class 9 
exemption for safe transportation.

Chemistry

Example of non-rechargeable lithium battery : Li/MnO2



1-5. Rechargeable Lithium Metal Cell

Charging Discharging

Schematic drawing of a cell

Partially or fully solid electrolyte

Chemistry : Plating & Intercalating

Rechargeable Lithium Metal Cell
This is completely different from primary lithium metal cells except for using lithium
metal at the anode side. For effectively operating to charge the cell, a protective layer is
introduced, and partially or fully solid (hybrid) electrolyte replaces liquid electrolyte.



1-5. Rechargeable Lithium Metal Cell

For rechargeable lithium metal cells, a process of formation shall be taken in order to activate
the cells. The process is a combination of charging and discharging as usual in lithium ion
cells. Unlike primary lithium metal cells, rechargeable lithium metal cells have a merit
of controlling their SOC in certain values. In the theoretical point of view, the content of
lithium metal corresponds to the Wh rating (= SOC). The SOC can be set to a certain value
lower than 100% when transporting cells and batteries. So it would be logical and practical to
use the Wh rating instead of lithium content for Class 9 exemption as lithium ion cells and
batteries.



1-6. Commercial Products and Key Technologies

Lithium Metal-Sulfur Batteries
Protected Lithium Electrode

Nail penetration Bullet penetration

Safety Issue



1-6. Commercial Products and Key Technologies

- Cell chemistry : LFP/PEO-LiTFSI/Li 
- 30 kWh Energy, Peak power: 45 kW (30s) 
- Energy density: 100Wh/kg, 100Wh/L
- Operation: 60 ~ 80℃

Blue Solutions (Bollore Bluecar)
All Solid Batteries

v Battery : Lithium Polymer Battery
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2-1. Entry of UN 3090 Lithium metal battery

Present UN 3090 entry Proposing to modify UN 3090 entry

UN No. Name and description Name and description
(1) (2) (2)

3090 LITHIUM METAL BATTERIES (including 
lithium alloy batteries)

1. LITHIUM METAL BATTERIES, including 
alloy and lithium metal polymer batteries 
Or, a generic version:

2.    LITHIUM METAL BATTERIES 
1. LITHIUM METAL BATTERIES, including 

alloy and lithium metal polymer batteries 
and lithium sulphur batteries and 
Or, a generic version:

2.    LITHIUM METAL BATTERIES 

1) At 1st IWG meeting, the Sub-Committee could consider to modify the UN 3090 entry 

2) UN IWG’s informal draft proposal in the UN TDG 47th session (June 22-26, 2015,Geneva)  

The entry must be changed by “LITHIUM METAL BATTERIES”, 
also It should be focused on ‘Primary or Rechargeable’



2-2. History of ELC about Rechargeable cell, battery 

TDG Sub-Committee Meetings Subject Content

2005.6 ST/SG/AC.10/C.3/2005/13
New entry for lithium ion rechargeable 
batteries (new SP, amendments on SP 
188, 230 and 310 and new PI)

New UN number 
and others

2005.6 UN-SCETDG-27-INF05e
Use of Watt-hours as a Size Criterion 
for Lithium ion Batteries

g ® Wh

2005.12 ST/SG/AC.10/C.3/2005/46
Use of Watt-Hours in place of 
equivalent lithium content for lithium 
ion batteries

ELC (g) ® xxWh 
(for a cell)

2005.12 ST/SG/AC.10/C.3/2005/44
Proposed amendment of lithium ion 
cell and battery size limits in SP 188

xxWh ® 25Wh
(for a cell)

2006.6 UN/SCETDG/29/INF.43
US expert 'comments on 
ST/SG/AC.10/C.3/2005/44

25Wh ® 18Wh
(for a cell)
20Wh decided

For easy communications in transport, PRBA led to amend the criterion for determining cell
and battery size of lithium ion batteries. The amendment was replacement of ELC (g) with
Wh. According to US expert’s comments, 20Wh and 100Wh were finally decided for a cell
and a battery, respectively.



2-3. Key factory to classify Lithium battery

Present SP 188 Proposing to modify SP 188

188 Cells and batteries offered for transport 
are not subject to other provisions of these 
Regulations if they meet the following:

188 Cells and batteries offered for transport
are not subject to other provisions of these 
Regulations if they meet the following:

(a) For a lithium metal or lithium alloy cell, the 
lithium content is not more than 1 g, and for a 
lithium ion cell, the Watt-hour rating is not more 
than 20 Wh;

(a) For a primary lithium metal cell, the lithium 
content is not more than 1 g, and for a 
rechargeable lithium metal cell or lithium ion cell, 
the Watt-hour rating is not more than 20 Wh;

(b) For a lithium metal or lithium alloy battery the 
aggregate lithium content is not more than 2 g, 
and for a lithium ion battery, the Watt-hour rating 
is not more than 100 Wh. Lithium ion batteries 
subject to this provision shall be marked with the 
Watt-hour rating on the outside case, except 
those manufactured before 1 January 2009;

(b) For a primary lithium metal battery the 
aggregate lithium content is not more than 2 g,
and for a rechargeable lithium metal battery or 
lithium ion battery, the Watt-hour rating is not more 
than 100 Wh. Lithium ion batteries subject to this 
provision shall be marked with the Watt-hour rating 
on the outside case, except those manufactured 
before 1 January 2009;

The correct method to classify of Lithium battery needs to manage the TDG for safety

Risk analysis is the most important issue to classify for Dangerous Good

The key factor is “Primary or Rechargeable” in Lithium battery 


