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2019 Nobel Prize in Chemistry for Lithium-ion Battery

The lithium-ion battery that got its start before the 1973 oil crisis. 
John Goodenough, who was then at MIT’s Lincoln Laboratory, 

was to evaluate a project by scientist Whittingham at Exxon. 

M. Stanley Whittingham’s battery had a titanium disulfide 
cathode and an inflammable lithium metal anode 

The Lithium developed dendrite whiskers that shorted the 
battery causing serious fires at Exxon.



• John Goodenough, who had moved from Lincoln to Oxford U, in 
1980 replaced  the cathode with lithium cobalt oxide that 
increased the voltage from 2 V to 4 V. 

• Akira Yoshino in Japan replaced the inflammable Li  anode with 
petroleum coke graphite (1986). In 1991 Sony started 
commercializing it for electronic devices. 



John Goodenough

1960s MIT Lincoln Laboratory

2019 Nobel Laureate, Age 97, U Texas Austin



MY ALL-ELECTRIC 2017 CHEVY BOLT EV
• 238 mile range after charging. (259 in 2021)
• Quite acceleration 0 to 60 mpg in 6.3 second, about ½ that   

of Tesla Models S and X, but the Bolt’s cost is ½. 

The batteries, motor, and one-speed transmission are made in      
S. Korea.  The Bolt is assembled in Michigan.



8 year/100,000 mile 
warranty on electric 
propulsion unit 
(battery)
The number of moving 
parts in an electric motor 
is an order of magnitude 
less than an internal 
combustion  engine.

Electric motors are more 
than  twice as efficient as 
internal combustion  
engines (ICE).

High torque at low RPM.
No variable transmission.



ELECTRIC VEHICLES ARE SAVING OUR PLANET
EV electric generation is emission equivalent to gasoline cars with up to 191 mpg.

EVs in coal burning states get 38 mpg, better than average car with 25 mpg.
Source Union of Concerned Scientists (UCS) “Catalyst” Summer 2019



The total cost of owning a Nissan Leaf EV is less that that of a Honda Civic gas car.



ELECTRIC DUMP TRUCK PRODUCES MORE ENERGY THAN IT USES
Bryan Cockfield

https://hackaday.com/2019/08/22/electric-dump-truck-produces-more-energy-than-it-uses/

The dump truck drives up a mountain with no load, and carries double the 
weight back down the mountain after getting loaded up with lime and marble to 
deliver to a cement plant.

Since electric vehicles can recover energy through regenerative braking, rather 
than wasting that energy as heat in a traditional braking system, the extra weight 
on the way down actually delivers more energy to the batteries than the truck 
used on the way up the mountain.

https://hackaday.com/author/bryancockfield/
https://hackaday.com/2019/08/22/electric-dump-truck-produces-more-energy-than-it-uses/


Six-fold decrease in the cost of Lithium-ion batteries since 2010        
Lithium battery pack price in 2021, $/ 170/kwh, could decrease by one half by 2030.
“To make batteries dirt-cheap, make them from dirt” MIT Prof Don Sadoway of Ambri



CONCLUSIONS

• Electric cars are fun to drive: 
silent acceleration 0 to 60 mph in 3 to 6 seconds.

• They are doubly green, saving our planet with no carbon dioxide  
emissions and saving the green in your pocketbook (4GET GAS)

According to MIT Nuclear Prof. Buongiorno’s Study presented last 
year:

• A nuclear reactor build-up  (at an historically feasible rate) could 
completely decarbonize the World’s electric power sector within 
30 years

• The energy storage costs needed to make wind and solar 24/7 
would make them up to four times more expensive than with no 
reactors.



The total global warming emissions from EVs—
including manufacturing, driving, and 
disposal—are about half the emissions of a 
comparable gasoline car over its lifetime.
As more EVs hit the road, the nation will consume less oil, which 
could help alleviate pollution-related health problems caused by 
burning gasoline and diesel fuel.

Source: the Union of Concerned Scientists 
https://www.ucsusa.org/clean-vehicles/electric-vehicles/state-electric-vehicle-
benefits-2019

UCS analyzed these benefits state-by-state and found that:

Electric vehicles are cheaper than gasoline-powered cars to fuel and drive.

EV sales grew 94 percent in Massachusetts from 2017 to 2018, reaching 
22,573 sold by the end of 2018. 

https://www.ucsusa.org/clean-vehicles/electric-vehicles/state-electric-vehicle-benefits-2019


13

Will a New Glass Battery Accelerate the End of Oil?
IEEE SPECTRUM 3 March 2017

John Goodenough, 97 co-inventor (1980) of the lithium-
ion battery, heads a team of researchers developing the 
technology that could one day supplant it.

The lithium- or 
sodium-glass battery 
has three times the 
energy storage 
capacity of a 
comparable lithium-
ion battery.

Feb 2020,             
“It chares in 
minutes rather 
than hours.”  
Hydro-Quebec is 
now 
commercializing it.
Ready in 2 years.
.




