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Ladies and Gentlemen, 

Dear friends of Pyrolysis, 

Dear friends of Michael, 

Dear Ann, 

  

First of all, I want to warmly thank Ann Antal who agreed to be with us during this 

evening. 

  

Last year, during the planning period of Pyro 16, Prof. Michael Antal suggested that we 

arrange a special soirée linking together Science, Art and history. He agreed to present 

an invited speech entitled : ñThe Art, Archeology and History of Wood Pyrolysisò. Full of 

genious imagination, Michael suggested also that we write a play (in the form of theater 

like Molière) where Violette (middle of the 19th century) would have discussions and 

debates with current experts in Pyrolysis ! 

  

Michael vas delighted at the thought of attending Pyro 16, and on October 14, he wrote 

us : ñI have looked forward to your meeting more than any other in my lifeò. At that 

time, he hoped to send us his presentation by the end of last December. 

  

Unfortunately, one week later, Michael died. 

  

So, we have decided to keep the idea of a session in this Museum and to devote the full 

soirée to the memory of Michael.  

 



18h00-18h30 : Keynote 
Analytical Pyrolysis as a tool for the characterization of organic materials in 
cultural heritage. 
Dr Ilaria BONADUCE 
 
18h30-18h40 : 
In remembrance of Prof. Michael J. ANTAL. 
Dr Jacques LEDE 
 
18h40-19h00 : 
Towards a realistic kinetics in non-isothermal studies. 30 years of a US-Hungarian 
cooperation in biomass research. 
Dr Gabor VARHEGYI 
 
19h00-19h20 :  
Towards the maximum theoretical yields of charcoal from biomass pyrolysis. 
Dr Morten GRONLI, Dr Wang LIANG and Oyvind SKREIBERG 
 
19h20-21h00 : Cocktail  
 

Organization of the soirée : Programme 



In remembrance of  

 

Pr. Michael  J. Antal, Jr 



Last October, the world of research lost an outstanding scientist and the community of 

biomass and pyrolysis, his most renowned specialist. 

 

 

During several decades, Michael has been and continues to be THE reference in the 

field of biomass pyrolysis/gasification. He worked on practically all areas of biomass 

research and development, without respite during about 40 years, from 1976 (3 years 

after he got his PhD at Harward University) until last year. During his outstanding 

career, Michael published about 175 papers with about 10 700 citations ! His 

publications are among the most heavily cited of the engineering literature. The record 

is a paper co-authored with Gabor Varhegyi and cited 613 times ! Still more amazing is 

the number of his conferences presented all over the world. We shall never forget his 

extraordinary clean lectures : science seemed so easy ! 

 

 

However besides these often cited papers, other ones reporting also pioneering works 

are less known. 



When I met him for the first time in Albuquerque (NM) in 1979, he had top interests with the 

use of solar energy for driving chemical reactions such as biomass fast pyrolysis. 

 



One year later in 1980 at the Specialistôs workshop on fast pyrolysis held in Copper 

Mountain (Co), he described several experiments performed at Princeton University 

with solar simulators. This meeting was a top event and each one should have the 

proceedings on his desk. 

 





33 years ago, 

Michael already 

pointed out the 

numerous 

interests of solar 

fast pyrolysis. In 

this table, he 

already 

anticipated the 

advantages of so 

called ñsirupsò 

that could be 

compared to 

current bio oils. 

He was also 

among the first to 

mention the idea 

of biomass 

central refinery. 

  

 



Michal worked in several solar furnaces (including the big 

facility of Odeillo, France) and built more than 5 solar 

simulators. He also designed and operated a very original fast 

thermogravimetric analyser (the most powerful in USA). 

 

 

These works performed at Princeton and Hawaii Universities 

lasted about 13 years until 1989 with the publication of more 

than 10 papers and numerous conferences full of valuable 

informations. 



Michael had also numerous activities in the field of supercritical water with many 

collaborations all over the world with a great number of papers. The objectives were 

biomass gasification (H2) and also ethanol or chemicals preparations. Here is the result of 

a discussion we had on the design of a supercritical water reactor. 



A not enough cited paper was 

published 20 years ago. The 

paper clearly points out the 

important mistakes that can be 

made in the definitions of the 

actual reaction temperature and 

heating rate of a pyrolysing 

biomass particle (even very fine), 

submitted to severe heating 

conditions, with important 

consequences in the 

determination of Arrhenius 

kinetic constants, and bringing 

also an explanation to the 

ñcompensation effectò. 

 



However, and until last year, the main interests of Michael were 

focused on charcoal. Gabor Varhegyi and Morten Gronli  will 

report full details on these central topics in their two following 

presentations. 

 

  

Michal was THE reference in the fields of fundamental 

chemistry, thermodynamics and kinetics. He was also a pioneer 

in engineering, modelling. For example, he was among the first 

to publish detailed mathematical models representing the 

pyrolytic behavior of a biomass particle. Also, he designed, 

operated and modeled different types of high temperature 

reactors. 



For example, the spouted bed é 



é and also the tubular reactor in 

laminar flow : he pointed out the 

important errors that can be made 

in assuming simple plug flow ; 

also flash carbonization reactor ; 

etc. 



Every one looking at the list of 

references of his papers is 

impressed by the number of 

citations. And he could 

comment on every one ! Last 

but not least, he liked to cite 

and comment on very old 

works. For example, those  

performed in France during the 

19th century as we can see here 

in the Introduction of his last 

paper where he described and 

commented the results of 

Mollerat (1808) during the 

Napoleonic wars and also 

those of Violette in 1853. 



On this example, you can see how Michael analyzed historical papers even written 

in French (here is a report of Violette of 1851). 

 



See also his brilliant conference 

 at Pyro14. 

 



He found several of these old references at the Bibliothèque 

Nationale de France in Paris. Unfortunately, illness prevented him 

to visit the library of Chateau de Vincennes. His oldest described 

works date 38 000 years ago : in a paper co-authored with Morten 

Gronli and cited 510 times, he showed, on the basis of the 

drawings of Grotte Chauvet (France), that charcoal was the first 

material produced by man.  

 

 

With such comprehensive knowledges, Michael could rapidly 

detect which researches performed all over the world were 

genious or not. A problem was that, when we thought to have a 

good idea, we rapidly discovered that he already published the 

same one 10 or 20 years before ! 

 





I had the great pleasure and honour to meet Michael several times since 1979 in 

various international meetings : last one at Pyro14, here with Ralph Overend, é 



é and also in France where he liked to spend some holidays in the south, in Paris and 

also in Nancy : we visited together this museum 5 years ago.  We liked also to meet in 

good restaurants as here at the ñTrain bleuò, with Ann and Muriel. 



Also in various hikings as here near Copper Mountain (Co) in 1980 



Or here near Seefeld, Tyrol 

(Austria) in 2000 with 

Morten and Barbara. 



I have been always impressed by his human qualities and his extraordinary wide 
knowledges in so various fields such as : history, music, archeology, astronomy, 
photography, nature, environment, and Χ chemistry of cooking : here is his favourite 
recipe of the famous cold cherry soup. All these passions were shared with Ann. 



I was also impressed by his way of life and his 

sportive activities as skiing, jogging, dancing and 

cycling in various places in the world. 

 



However, Michael never forgot biomass. And I shall always remember our numerous 

fruitful and sometimes heated discussions on solar chemistry, pyrolysis reactors, 

fusion-like phenomenon, Broido Shafizadeh model, active cellulose and much other 

topicsé 


