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bio-fuel car The most advanced

The dream car, a major technology 
breakthrough:

• Do not use oil 
• Do not need to be charged from the 

electric grid
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The solution to the oil crises and pollution 
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Outline
• The four types of electric vehicles (EV):
Hybrid (HEV), Plug-in hybrid (PHEV), all 
Electric (EV) (and fuel cell hybrid EV 
(FCEV) – not to be covered) .

• Potential fuel saving and pollution 
reduction.

• Design and types of batteries.
• Anodes and cathodes for EVs batteries.
• Cost and market introduction.
• Summary
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15.5kWh, 
102 X  
39Ah cells,  
6 cells 
module, 

Small cells, 2-5AhSmall cells, 2-5Ah

14.4kWh, 
280 X 
40Ah cells
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15http://www.batscap.com/en/la-batterie-lithium-metal-polymere/caracteristiques.php

BatScap
 

battery pack 27 kWh
Battery pack weight: < 200kg
100% recharging time: 6 hours
Battery ED < 100 Wh/kg

The Bolloré
 

Group BlueCar
 

(EV) Battery

For a Module 

lithium-metal-polymer
(operates at 90 oC)

http://www.batscap.com/en/la-batterie-lithium-metal-polymere/caracteristiques.php
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Synthetic Graphite
Natural Graphite
Hard Carb
LTO (Li4 Ti5 O12 )

Anode Materials - Summary
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LiMn2 O4
LiFePO4 (An interesting opportunity for HEV and PHEV)

LiNiCoAlO2

LiNiCoMnO2
and LiNiCoTiMgO2

Cathode materials – Summary
Multiple chemistries (and cell configurations) are being pursued
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Li Ion Batteries for PHEV and EVs

• An attractive choice but:
-

 
Safety and life are more difficult to realize since battery is 
fully charged daily (in difference from HEV).

-
 

Cost must be reduced –
 

batteries are larger.

• An interesting opportunity for LiFePO4 cathode if life and 
safety is indeed established.

• Due to these challenges it is expected that market 
introduction will follow the order: 

HEV, PHEV, EV (and hybrid FC-EV)
• Government regulations and subsidy can  help 

earlier introduction of these cars. 
• An attractive option is small rented EVs for city use.
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Prof Andrew A. 
Frank, Testimony 
for US House 
Science/Energy 
Committee (2006)



28

How long will it take before we see PHEV’s
 

in the 
marketplace?

 (Prof Andrew A. Frank, Testimony for US House Science/Energy Committee (2006)

• 2 year demonstrations and demand creation— 
government support needed!!

• 3 years total for volume production at about 50,000/year- 
with 2 OEM’s

• 5 years-500,000 to 1million /year by 3 to 5 OEM’s across 
3 platforms

• 10 years -7.5 million cars/year (½the new car fleet). 
The PHEV introduction driver is the liquid fuel costs
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Conclusion (cont)

• The large scale use of HEVs, PHEVs and EVs will 
reduce liquid oil import and its associate pollution by 
more than 50%.

• Oil price will be significantly reduced.

• Electrical power can be produced from renewable 
sources like wind and solar.

• In central production of electrical power (using gas or 
coal) pollution can be reduced by using filters and 
scrubbers.
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What Israel can and should do?
 Form a consortium of battery manufacturers and 

academic groups (a National Project) to solve the
 three major lithium battery problems:

 safety, life and cost:

• Develop novel low-cost, better and safer 
anode and cathode materials

• Improve the safety of the state of the art Li ion 
batteries (including: electrode coatings, new 
and safer electrolytes and additives)

• A multi million dollar budget is needed.  
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University – industry potential synergism  

• Tadiran is a lithium ion battery manufacturer.
• Tadiran is a part of SAFT.
• SAFT produces the largest lithium ion cells  (140 

Wh).
• Israel has two very large and well experienced 

lithium battery research groups in TAU and Bar 
Ilan (over 50 researchers, they can be listed in 
the top ten in Europe with respect to size), 
younger groups are in the Technion and in Ariel. 

• Thus cooperation can be fruitful 
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Thanks for your attention
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