
MDI interviewed Michel Armand, the inventor of the Lithium battery. 

Mr. Armand has dedicated his life to research. He is particularly known as the inventor of the 

lithium battery, which equips all your small electrical devices, your phones, but also the current 

electric cars. 

Very prolix, Michel Armand has filed more than 150 patents, is a double medalist CNRS where he 

was director of research and of which he is still emeritus. 

We asked him his opinion on developments in electric batteries, and also in our compressed air process. 

 

 

 MDI: How long have you been working on the lithium battery? 

MA: I started working on the lithium battery when I was 25 years old, I lived in the United States in 1972. The lithium 

polymer, I proposed in 1978, is something that is as old as the Japanese lithium ion battery of 1991. 

The concept of an electrode for lithium batteries dates from 1972 and in 1978 there was the discovery of polymer 

electrolytes. 

I benefited quite quickly from a fairly large support from Elf, but that did not do much and then from Hydro-Québec 

in Canada, which is the equivalent of EDF. 

They put a lot of money ($1 Billion) to produce the first batteries, to go from a battery of a few hundred milligrams 

to a car battery in the 2000s. 

It was founded the company "Avestor" in Canada that began to build lithium batteries, but that were not very 

reliable. They made shortcuts by wanting to play on the thickness of the electrolyte. 

In 2005, the company was bankrupt and was bought by Bolloré. 

Bolloré kept the factory that was in Canada, which still makes most of the car batteries seen in Paris. Bolloré has 

released an industrial battery that poses no security problem, from 2011, in the "blue-car". 

 

 MDI: What type of batteries are you currently working on? 

M.A.: I am emeritus at the University of Amiens where I finished my career, but I am now participating in a research 

centre that was created in the Basque country, Spain. I also have a lot of trips to Australia where I have a position to 

develop batteries from ionic liquids, which are different products of polymers. I work mainly on new polymers that 

would work on larger battery voltages. For the moment, a lithium-metal battery with a polymer and a cathode made 

of lithium iron phosphate gives 3.5 volts, and it might be possible to extend this to 4 volts, 4.2 volts, and to gain 

proportionately as much on the energy density. 

The big challenge is electric cars and for some time the off-peak storage of renewable energies and battery 

problems. 

 

 MDI: What obstacles could be created for these new innovative batteries? 

M.A.: The Bolloré project is still confidential: these are a tiny fraction of the production of electric cars that are 

already on the road or will be on the road. Bolloré is the only solid battery in which there is no flammable liquid 

electrolyte circulating in the world. But its production of about 10,000 cars in total is negligible compared to the 

number of electric cars that circulate in China, as I could see them on my last trip. 

 



 MDI: There are many electric vehicles in China? 

M.A.: Yes, especially buses. The Chinese are investing heavily to make electric buses that pose less problems of 

battery life than for individual cars. 

 

 MDI: That's because the refuelling system is better? 

M.A: When the battery is undersized, the bus is obliged to return at midday for a charge or exchange session for 

recharged batteries, which is done automatically by a robot. 

 

 MDI: What are the obstacles that can arise for the batteries of the future? 

MA: The progress is spectacular. Half of humanity works on batteries or almost now, it is a real madness, especially 

in Asia. The main problem of large scale battery development is the use of not very abundant materials in the earth's 

crust, such as cobalt. 50% is produced in the Democratic Republic of the Congo and exploited in rather deplorable 

conditions with respect to the respect of human rights and the individual. 

 

 MDI: And for lithium? 

M.A.: Lithium, there are some for ten years. There is no shortage at the moment. In Bolivia, there are mines that are 

not yet in operation. Recycling will come, but for now, it's very marginal. Lithium can then turn in a closed circuit. But 

yes, lithium is not a very abundant element. It was "made" during the Big Bang and there is none that was "made" 

afterwards. 

 

 MDI: They say there would be Lithium in North Korea? 

M.A.: It is possible. That would not surprise me because the main sources of lithium are the salars that are in South 

America, Tibet, which are evaporated seabed in which lithium has concentrated. So they are relatively easy to 

operate and then a mineral that is made of lithium aluminium silicate called spodumene. There are quite a few 

deposits in Australia, and there are also some in Quebec. It would not surprise me considering the geological wealth 

of North Korea, that they have spodumene mines available. 

 

 MDI: Which country do you think is in the forefront of lithium-ion and lithium-polymer batteries? 

M.A.: Lithium-polymer, it is obviously Bolloré. Hydro-Québec also has an activity. But in a general way, the country 

that will dominate the whole market is China. 

They have so many pollution problems that they are trying to take the problem head-on, and there are incentives or 

regulations now that are driving electric vehicles a lot. 

 

 MDI: In production, are these lithium-ion or lithium-polymer batteries polluting? 

M.A.: That's another aspect indeed. I already talked about cobalt. It is not a material whose carbon signature is very 

good. There is a lot of copper also in lithium-ion batteries. There is none in lithium-polymer batteries. A little more 

lithium than in lithium-ion batteries, but the electrode is an iron phosphate that poses no problem of availability on 

earth. 

 

 



 MDI: This is the resource you suggest? 

MA: Yes, from this point of view, the Bolloré technology is not very polluting in the sense that the extrusion 

technique is cleaner: we put everything in a big syringe, we push, and what comes out at tip, a thin film, can be used 

directly in the battery components. So this makes it a relatively inexpensive, low-pollution technology, and 

therefore, lithium iron phosphate is not polluting. There is only need for lithium, that's all. 

 

 MDI: They say that the blue-car has a disadvantage, it's having to be always connected to stay warm? 

M.A.: Yes, we have never been able to operate the battery at temperatures below 60 degrees. The car is always kept 

warm or hot and some environmentalists consider that there is a lot of energy loss in a battery that is kept at 60 

degrees. But the losses are still quite low, the battery is well insulated. The advantage of this technology is to be 

above the average temperature that surrounds the car, at 60/70 °. And so, there are no problems related to lithium-

ion technology, which uses a liquid electrolyte and for which the operating problems start to arise from 50 ° which 

can be reached in a car parked in the sun. 

In addition Li-ions do not work in cold temperatures, below minus 5 °. 

 

 MDI: Are there any risks of ignition of batteries? 

But of course. Batteries in general, except Bolloré cars, are quite dangerous. There are a lot of car fires due to the 

battery that ignites. There were at least four Tesla that caught fire, simply because there was a pebble, a small 

obstacle on the road that made a short circuit by sinking the sill. The batteries caught fire. 

 

 MDI: Can we advance a ratio, a percentage of batteries that could catch fire in cars? 

M.A.: Yes, yes, I do not know the exact production of Tesla, maybe twenty thousand in the world, but there are still 

four who burned. It's not huge, but it's causing them security problems. They have to answer for this in front of their 

shareholders. 

The Bolloré battery, oddly enough, is more stable because polymers do not react like liquid electrolytes. There have 

been several cases of fire, due to vandalism, where the car was intentionally burned, but in most cases it does not 

affect the battery which remains intact. There is an example to my knowledge where the battery was reached to 

heart by the fire caused, putting it in thermal divergence. 

 

 MDI: Why do you work in Spain and elsewhere, and not in France? 

M.A.: I always go to my laboratory in Amiens, but I have reached the age limit of 65, from which we are emeritus, 

and so we have very little action on the course of things. 

In Spain there is no age limit, and it is a new laboratory that is quite dynamic and so I'm not happy there. I do this 

because of the taste of science, I even have a certain addiction to science. 

 

 MDI: Do you know the technology we develop at MDI? 

M.A.: Yes, I know, I do not know what is the autonomy with the compressed air system? 

 

 MDI: It depends on the size of the tanks. We load our tank at 248 bars and with this, in an AirPod we manage 

to travel about 100 to 120 Kms in mono-energy. We manage to get the triple bi-energy by burning a 

renewable fuel in a burner outside the engine. 



That's 300 to 360 km of autonomy with this dual energy principle. 

M.A.: The numbers you get are very interesting. I'm surprised because you know that fuel cells store hydrogen at 

700 bar. 

 

 MDI: Yes, in this case, the tanks we use can experience a pressure of 750 bars. It is the pressure to which 

we submit them to check their resistance once every five years. But for air storage, we are satisfied with 

248 bars with which we get good results. 

M.A.: And you have developments towards the buses? 

 

 MDI: Yes, that's a perspective we're looking for and we'll do it when we get the funds. 

M.A.: Can we "load" the car quickly by simply transferring already compressed air, equivalent to a service station? 

 

 MDI: Yes, it can be done from a high pressure station, but everyone does not have it available, it will be 

necessary to wait for a network to be constituted. Recompression can be done at home, by "plugging" the 

vehicle to the mains, an electric motor built into the vehicle then reverses the air motor to charge the 

tank. 

M.A.: This is very interesting, and that assumes an investment that is lower than the batteries. 

But as I said, there is such a craze in the world for lithium and sodium batteries, sodium for off-peak periods and the 

storage of intermittent renewable energy, that it is a machine that we cannot Stop. 

 

 MDI: Yes, there is a clear political orientation towards electricity. 

We think that with the electric, we will have network overload problems in peak periods, electrical 

capacity and production. This will pose difficulties. 

M.A .: Yes, this is part of the debate, and the problem, on the part of nuclear energy, renewable energies, Germany 

is still coal, it poses real ethical problems, energy choices. 

An electric car that works with the German mix produces more CO2 than the equivalent in a combustion engine. 

 

 MDI: Yes. Do you have the opportunity to return to France? We would love to welcome you to MDI to 

show you our technology and to interact with our engineers. 

M.A.: With pleasure. 

 

 MDI: What would you add about the electric car, compared to compressed air? 

M.A.: I thought that the autonomy of compressed air cars was 60 to 80 km, and the figures you are making are more 

important, and are not very far from what was done at the beginning of lithium batteries, "Leaf" of Nissan that was 

in the 200 kms. 

 

 MDI: Yes, it's very encouraging, and we have a whole range of other vehicles, and also electric generators. 

The whole range comes from a single concept: the compressed air motor, which allows the use of stored 

energy in an inert, safe form. 



What is the maximum storage efficiency of lithium batteries? I was told about 95% 

M.A.: Yes, the high range is 95% when you do not ask for power to the battery and when it is charged in a few hours, 

the energy efficiency can be very good. This is the high value, but the low value is almost 80%. 

There are many people who are looking to make quick-charge batteries, 80% in twenty minutes, but there, the 

energy efficiency is quite low. 

The efficiency of a fuel cell is only 50%. 

 

 MDI: What do you think of fuel cells, hydrogen fuel cells? 

M.A.: I would be very happy if we found a solution to the platinum catalyst. 

This rare metal is irreplaceable today nobody has managed to do better. For the moment, the amount of platinum is 

reduced as a catalyst, and at this point the cell life becomes much shorter. 

 

MDI thanks Michel Armand for his availability.  https://www.mdi.lu/copie-de-actus-internes  

https://www.mdi.lu/copie-de-actus-internes

