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Å Intellectual Property

ÅCompeting technologies

ÅSome key factors for mastering the 
process and guarantying a constant 
product. 



The problem with the use of biomass 
for energy purpose

Å High water ïmoisture content
Å Big difference of structure and components 

between species (leafy vs coniferous vs
herbaceous vs é)

Å High variability inside a same specie (period 
of the year, age, part of the planté)

Å Handling usually difficult (low density, 
bridging, é) 

Å Acid fumes, poor lower calorific value
Å High cost for depollution and 

preconditionning compared to the energy 
content



Published Patents and Patents applications (1)

PN Date publi Titel assignee Inventor IC EC

BE444413 19420209 perfectionnement apportés 

aux procédés 

ŘΩŀƎƎƭƻƳŞǊŀǘƛƻƴ ŘŜ ƳŀǘƛŝǊŜǎ 

combustibles, notamment 

pour gazogènes

SENEZE MARCEL C10B-053/00

C10B-053/02

C10L-005/00

C10L-005/02

C10B-053/02

C10L-005/02

CH20332 19010115 Four de séchage et de 

torréfaction

DILLON DE MICHEROUX 

ALBERT COM DILLON DE 

MICHEROUX, ALBERT 

COMTE (BE)

ALBERT COMTE DILLON DE 

MICHERO

FR538040 19220602 Appareil de séchage et de 

torréfaction

FORTIN PIERRE-HONORE F26B-017/00B3

FR574507 19240712 Appareil de torréfaction SCRIVE PAUL F27B-001/08

FR29060 19250520 Appareil de torréfaction SCRIVE PAUL F26B-011/04 

F27B-007/00

FR686708 19300730 Four rotatif à axe incliné 

pour le séchage, la 

torréfaction et la cuisson des 

matériaux minéraux ou 

organiques

BEAU ALFRED F27B-007/08

F27B-007/16D

FR39349 19311012 Four rotatif à axe incliné 

pour le séchage, la 

torréfaction et la cuisson des 

matériaux, minéraux ou 

organiques

BEAU ALFRED F27B-007/20



Published Patents and Patents applications (2)
PN Date Titel assignee Inventor IC EC

CH153757 19320415 Four à tambour rotatif à axe incliné pour le 

séchage, la torréfaction et la cuisson des 

matériaux minéraux et organiques.

POLIET & CHAUSSON S A 

ETS ETABLISSEMENTS 

POLIET & CHAUSSON S. A. 

(FR)

ETABLISSEMENTS POLIET 

CHAUSSON

FR839732 19390411 Perfectionnements aux fours à torréfier le 

bois

BOUTEILLE JOSEPH C10B-053/02

C10L-005/44

US2159027 19390523 Process and apparatus for roasting JALMA JALMA MICHAEL M; HENRI 

COUTINHO

A23F-005/04

A23N-012/10

FR872164 19420601 Procédé d'agglomération de produits obtenus 

avec du bois torréfié et analogues

BETHENOD JOSEPH; 

BOUTEILLE JOSEPH; 

KOEHLER MARCEL

C10L-005/44

FR881793 19430507 Four pour traitements thermiques tels que 

grillage, torréfaction, cuisson, calcination ou 

carbonisation

BINOT MARCEL-JULES-

MARIE

B01J-006/00C2

B01J-019/28

C10B-001/10

FR886071 19431004 Système de carbonisation, de séchage et de 

torréfaction des bois, et dispositif pour la 

mise en oeuvre du système

BRISSET ALFRED C10B-053/02

FR906950 19460225 Procédé de traitement thermique des 

matières végétales en vue de leur 

séchage,torréfaction ou distillation

MANSON ISAK C10B-053/02

FR933026 19480408 Procédé d'obtention de combustibles, de 

lubrifiants et de produits divers à l'aide de 

matières ligno-cellulosiques

NAC CALVO SOTELO 

EMPRESA 

C10B-053/02



Published Patents and Patents applications (3)

FR953004 19491129 Procédé de traitement du bois, en vue de 
l'obtention, par agglomération, de 
produits moulés

PINEL ADRIEN C08L-097/02
C10L-005/44

FR976640 19510320 Procédé et installation pour le séchage, la 
torréfaction, la carbonisation, la 
distillation, du bois, de la tourbe, et 
toutes autres matières

DUMESNIL ANDRE C10B-053/02
F26B-021/04
F26B-023/02

FR977529 19510402 Procédé et appareil pour séchage, 
torréfaction de bois ou autres matières 
ligneuses

SAINTENOY 
GASTON-
FRANCISQUE

F26B-003/00
F26B-011/02E

FR993131 19511026 Perfectionnements apportés aux 
procédés de fabrication d'agglomérés 
combustibles, et aux appareils de 
moulage utilisés

BARRIER HENRI C10L-005/44

FR55506 E 19520901 Perfectionnements aux fours à torréfier 
le bois

BOUTEILLE JOSEPH C10B-053/02

DE3041627 19820609 VERFAHREN ZUM AUFARBEITEN VON 
ZELLULOSEHALTIGEN BIOMASSEN BZW. 
BRAUNKOHLE UND LIGNIT ZU EINEM 
EINHEITLICHENK STARK 
REAKTIONSFAEHIGEN, 
STAUBFOERMIGEN BRENNSTOFF

GREUL ARTUR 
RICHARD 

GREUL ARTUR 
RICHARD

C10L-005/40
C10L-005/44

C10L-005/44



Published Patents and Patents applications (4)

FR2512053 19820901 Process for the transformation of 

cellulosic material by roasting, and 

product obtained by said process.

ARMINES ASSOCIATION POUR LA 

RECHERCHE ET LE DEVELOPPEMENT DES 

METHODES ET PROCESSUS INDUSTRIELS 

(ARMINES); 60, Boulevard Saint-Michel; 

F-75272 Paris Cédex 06 (FR)

SCHWOB YVAN C08L

C10B-053/00

C10B-053/02

C10B-057/04

C10G-001/00

C10L-005/00

C10L-005/40

C10L-005/44

C10L-009/08

C10B-053/02

C10G-001/00

C10L-005/44

DE3211590 19831013 Process and equipment for the 

bertinisation of biomasses

GREUL ARTUR RICHARD GREUL ARTUR RICHARDC10B-053/00

C10B-053/02

C10L-005/40

C10L-005/44

C10B-053/02

C10L-005/44

FR2525231 19831021 PROCEDE DE PREPARATION D'UN 

COMBUSTIBLE DE NATURE 

LIGNOCELLULOSIQUE ET 

COMBUSTIBLE OBTENU

ARMINES ARMINES SCHWOB YVAN C10L-005/40

C10L-005/44

C10L-005/44

FR2591611 19870101 Thermally condensed ligno-cellulose 

material, process and oven for 

obtaining it.

ARMINES 

ASSOC P RECH ET DEVOLOP METH P 

ASSOCIATION POUR LA RECHERCHE ET 

LE DEVELOPPEMENT DES METHODES ET 

PROCESSUS INDUSTRIELS (ARMINES); 

60, Boulevard Saint-Michel; F-75272 

Paris Cédex 06 (FR)

BOURGEOIS JEAN-PAUL C08G-018/08

C08H-005/00

C08H-005/04

C10B-005/00

C10B-049/00

C10B-049/04

C10B-053/00

C10B-053/02

C10L-005/00

C10L-005/40

C10L-005/44

F27B-009/14

C08H-005/04

C10B-049/04

C10B-053/02

C10L-005/44

US4787917 19861204 METHOD FOR PRODUCING 

TORREFIED WOOD, PRODUCT 

OBTAINED THEREBY, AND 

APPLICATION TO THE PRODUCTION 

OF ENERGY.

CLERC DE BUSSY LE LECLERC DE BUSSY, 

Jacques; Bussy; F-80290 Poix de Picardie 

(FR)

LECLERC DE BUSSY 

JACQUES

A01G-023/00

A01G-023/093

C10B-053/00

C10B-053/02

C10L-005/00

C10L-005/40

C10L-005/44

F23B-001/14

A01G-023/093 

C10B-053/02

C10L-005/44



US4787917 19861204 METHOD FOR PRODUCING 

TORREFIED WOOD, PRODUCT 

OBTAINED THEREBY, AND 

APPLICATION TO THE 

PRODUCTION OF ENERGY.

CLERC DE BUSSY LE LECLERC 

DE BUSSY, Jacques; Bussy; F-

80290 Poix de Picardie (FR)

LECLERC DE BUSSY JACQUESA01G-023/00

A01G-023/093

C10B-053/00

C10B-053/02

C10L-005/00

C10L-005/40

C10L-005/44

F23B-001/14

A01G-023/093 

C10B-053/02

C10L-005/44

DE3721006 19881222 Apparatus for low-temperature 

pyrolysis of biomass

BERLIN CONSULT GMBH BC 

Berlin-Consulting GmbH, 

10785 Berlin, DE

VOELSKOW PETER B01J-006/00

B01J-008/08

B01J-008/10

C02F-011/10

C04B-002/10

C04B-007/43

C04B-011/02

C10B-047/24

C10B-049/00

C10B-049/10

C10B-051/00

C10B-053/00 

C10B-053/02

F26B-017/00

F26B-017/20

F26B-021/02

B01J-006/00C4

B01J-008/10

C10B-049/10

C10B-053/00

C10B-053/02

F26B-017/20

F26B-021/02

FR2624876 19890623 METHOD AND DEVICE FOR THE 

TORREFACTION OF VEGETABLE 

LIGNEOUS MATERIAL.

SOTRAVEG

SOTRAVEG S A

SOTRAVEG SOCIETE 

ANONYME

STORAVEG SA

TECHNOLOGY EXPORTS LTD 

SOTRAVEG; La Broquerie; F-

19400 Hautefage (FR)

GERARD ROGER; CIMETIERE 

JEAN-PAUL

B27M-001/00

C10B-053/00

C10B-053/02

C10B-057/02

C10B-057/10

C10B-053/02

DE19614689 19971016 Process and apparatus for de-

oiling oil and grease containing 

materials

BAUKNECHT MAXIMILLIAN

MORSCHETT PETER 

Bauknecht, Maximillian; 

Philippstrasse8; 09130 

Chemnitz (DE)

Morschett, Peter; 

Kirchenweg 33; 68787 

Waldgassen (DE)

BAUKNECHT MAXIMILIAN; 

LUTZE HANS PROF DR

ICL ŎƻƴǘΩŘ:C10B-047/00  C10B-047/44; 

C10B-053/00; C22B-001/00

F26B-017/00; F26B-017/20

F26B-023/00; F26B-023/02 

F27B-007/00; F27B-007/04

F27B-007/20; F27B-007/36

A62D-003/00

B01D-017/00

B03B-009/00

B03B-009/04

B09B-003/00

B09C-001/00

B09C-001/06

C10B-007/00

C10B-007/10

B09B-003/00

B09C-001/06

C10B-007/00

C10B-007/10

F26B-017/20

F26B-023/02B

F27B-007/20

Published Patents and Patents applications (5)



FR2757097 19991006 APPARATUS AND PROCESS FOR THE 

HEAT TREATMENT OF 

LIGNOCELLULOSIC MATERIAL

BCI

BERNON JEAN PIERRE

PLURI CAPITAL PCI INC BCI -

Bois Chauffe Industrie; ZA 

Saint Clair 2000; 38370 Saint 

Clair du Rhône (FR)

UNTERNAHRER ROLAND; 

CHAUTEMPS CYRILLE; 

BERNON JEAN-PIERRE

B27K-005/00

B27K-005/06

F26B-007/00

F26B-021/02

F26B-021/06

F26B-023/00

F26B-023/02

B27K-005/00

B27K-005/06

F26B-021/02

F26B-021/06

F26B-023/02B

FR2786426 20000602 Method of thermal treatment of 

ligneous-cellulose (wood) material 

with elimination of oxygen in the 

gaseous phase

ARIMPEX SARL ARIMPEX; RUE 

DES NOES 35600 REDON (FR)

BOUVIER JEAN YVES B27K-003/02 

B27K-005/06

C10B-053/00

C10B-053/02

F26B-021/06

F26B-021/10

F26B-021/14

B27K-005/06

C10B-053/02

F26B-021/10

F26B-021/14

DE19932822 20010125 Device for degassing organic 

materials, e.g. wood, comprises 

heated pyrolysis chamber through 

which pyrolysis material is conveyed 

using screw conveyor from inlet side 

to outlet side

HOCHREITER JOHANN 

Hochreiter, Johann, 83530 

Schnaitsee, DE

HOCHREITER JOHANN C10B-047/00

C10B-047/32

C10B-047/44

C10B-053/00

C10B-053/02

C10B-047/44 

C10B-053/02

US2003221363 20031204 Process and apparatus for making a 

densified torrefied fuel

REED THOMAS B C10L-005/06

C10L-005/40

C10L-005/44

C10L-005/44

NL1025027 20050621 METHOD AND SYSTEM FOR THE 

TORREFACTION OF RAW MATERIALS

STICHTING ENERGIE 

STICHTING 

ENERGIEONDERZOEK 

CENTRUM NEDERLAND

BERGMAN PETER 

CHRISTIAAN ALBER; 

BOERSMA ARJEN RAGUSA; 

ZWART ROBIN WILLEM 

RUDOLF; KIEL JACON 

HENDRICK ARNOLD

C10B-049/00 

C10B-049/02

C10B-053/00

C10B-053/02

C10L-005/40

C10L-005/44

C10B-049/02

C10B-053/02

C10L-005/44

NL1029909 20070309 (NL1029909)

Werkwijze en inrichting voor het 

behandelen van biomassa.

STICHTING ENERGIE 

STICHTING 

ENERGIEONDERZOEK 

CENTRUM NEDERLAND (NL)

PELS JAN REMMERT; 

BERGMAN PETER 

CHRISTIAAN ALBER

C10B-053/00

C10B-053/02

C10L-005/40

C10L-005/44

C10L-009/00

C10L-009/08

C10B-053/02

C10L-005/44

C10L-009/08

Published Patents and Patents applications (6)



DE102004038730 20060223 ROASTING DEVICE FOR PLANT BULK 

MATERIAL AND METHOD FOR 

OPERATING A ROASTING DEVICE FOR 

PLANT BULK MATERIAL

GIMBORN PROBAT WERKE 

PROBAT-WERKE VON 

GIMBORN 

MASCHINENFABRIK GMBH; 

Reeser Str. 94; 46446 

Emmerich (DE)

LANGE STEPHAN; 

JANSEN GERHARD A; 

MOELLER-WILLENBERG 

UWE

A23F-005/00

A23F-005/04

A23N-012/00

A23N-012/08

A23N-012/12

A47J-037/06

F23G-007/06

A23N-

012/12B

F23G-

007/06B3B1

US2007220805 20070927 Method for producing a homogeneous 

biomass fuel for gasification 

applications

GAUS JOHN P

LEVESON PHILIP D 

LEVESON PHILIP D; 

GAUS JOHN P

C10L-005/00 C10L-005/42

C10L-005/44

C10L-005/46

C10L-005/48

US2007266623 20071122 METHOD AND APPARATUS FOR 

BIOMASS TORREFACTION, 

MANUFACTURING A STORABLE FUEL 

FROM BIOMASS AND PRODUCING 

OFFSETS FOR THE COMBUSTION 

PRODUCTS OF FOSSIL FUELS AND A 

COMBUSTIBLE ARTICLE OF 

MANUFACTURE

PAOLUCCIO JOHN A PAOLUCCIO JOHN A C10L-005/00 C10B-053/02

C10L-005/44

F23K-001/00

DE202007013672 20071129 Device for the thermochemical 

transformation of biomass as well as 

house and/or gewerbemuell [Machine 

Translation]

G & A INDUSTRIEANLAGEN 

GMBH 

B03B-001/00

B03B-001/04

B03B-005/28

B03B-005/32

B03B-007/00

C10B-047/44

C10J-003/66

F23G-

005/027

NL1032001 20071217 Preparation by torrefaction of a solid 

fuel useful as fuel for a coal-fired 

power plant involves heating a starting 

composition comprising a secondary 

recovered fuel material indirectly at 

specific mass temperature

TORR COAL TECHNOLOGY B 

V TORR-COAL TECHNOLOGY 

B.V. (NL)

RUITERS GERARD 

HUBERT JOSEPH

C10B-053/00 

C10B-053/02

C10L-005/44

C10L-005/46

Published Patents and Patents applications (7)



EP2027233 20071221 METHOD FOR THE PREPARATION OF SOLID 

FUELS BY MEANS OF TORREFACTION AS 

WELL AS THE SOLID FUELS THUS OBTAINED 

AND THE USE OF THESE FUELS

TORR COAL TECHNOLOGY B 

V Torr-Coal Technology B.V.; 

Houbeneindstraat 5A; 6151 

CP Munstergeleen (NL)

RUITERS GERARD HUBERT 

JOSEPH

B03B-009/00

C10B-053/00

C10B-053/02

C10B-053/07

C10L-005/40

C10L-005/44

C10L-005/46

C10L-009/00

C10B-053/00

C10B-053/02

C10B-053/07

C10L-005/44

C10L-005/46

C10L-009/00

FR2903177 20080103 METHOD AND SYSTEM FOR ROASTING A 

BIOMASS FEEDSTOCK

BIO 3D APPLIC Bio 3D 

Applications; 5 rue d'Auteuil; 

75016 Paris (FR)

GUYOMARC H RAYMOND

ICLŎƻƴǘΩŘ:F26B-011/00

F26B-011/04 ;F26B-021/00

F26B-021/02 ;F26B-021/04

F26B-021/14;F26B-023/00

F26B-023/02

F23G-005/02 

F23G-005/04

F23G-007/00

F23G-007/10

F26B-003/02

F26B-003/06

F23G-

007/10A

EP1969099 20070709 PROCESS AND DEVICE FOR TREATING 

BIOMASS

STICHTING ENERGIE

STICHTING 

ENERGIEONDERZOEK 

CENTRUM NEDERLAND 

Stichting Energieonderzoek 

Centrum Nederland(ECN); 

Westerduinweg 3; 1755 LE 

Petten (NL)

BERGMAN PETER 

CHRISTIAAN ALBER

B09B-003/00

C10B-053/00

C10B-053/02

C10L-005/40

C10L-005/44

C10L-009/00

C10L-009/08

C10B-053/02

C10L-005/40

C10L-005/44

C10L-009/08

EP1990399 20081112 Method for the treatment of the empty fruit 

bunch (EFB) material of palm oil trees, 

particulate torrefied EFB product and use of 

such product as auxiliary fuel in a power 

plant

COX CONSTANTIJN W H H 

Cox, Constantijn W.H.H.; 

Snethlagweg 18; 7255 CE 

Hengelo (NL)

COX CONSTANTIJN W H HC10L-005/40

C10L-005/44

F23K-001/00

C10L-005/44 

F23G-005/02

F23G-005/12

F23G-007/10

Published Patents and Patents applications (8)



IP examined - general

Å A long story closely correlated to the unavailability 
and the high costs of fossil fuels.

Å Torrefied pellets are studied since the 30 ies

Å Never had the chance to a breakthrough to the 
market due to quick decrease of petroleum prices

Å Almost all kind of industrial furnace have been tried. 

Å Almost all IP is in public domain  

Å Some new IP very weak due to very old anteriority

A lot of good documentation available é for free



IP examined - Technics

Å Staged process is mostly favored (drying 
separated with roasting)

Å Recirculation of steam and exhaust gases 
appears historically very early

Å Reductive atmosphere is mainly by 
recirculation of steam / oxidized exhaust 
gases, very seldom by N2 

Å Cooling of the roasted wood  by quenching / 
spraying

Å Pellets either by hot forming without 
additives either by cold forming with  
addition of liants (mineral oil, é)



IP examined - Technics

ÅEasy control of the process seems also 
problematic to achieve

ÅSome solutions presented for Gas / 
steam separation are staging the process 
(material or ñvirtualò stages) or by 
differential condensing

ÅGas cleaning is achieved by oxidation, 
spraying or bubling  



IP : 5 interesting key patents 

BE444413 19420209 perfectionnement apportés aux procédés 

ŘΩŀƎƎƭƻƳŞǊŀǘƛƻƴ ŘŜ ƳŀǘƛŝǊŜǎ ŎƻƳōǳǎǘƛōƭŜǎΣ 

notamment pour gazogènes

SENEZE MARCEL

CH20332 19010115 Four de séchage et de 

torréfaction

DILLON DE MICHEROUX 

ALBERT COM DILLON DE 

MICHEROUX, ALBERT 

COMTE (BE)

ALBERT COMTE DILLON DE 

MICHEROUX

FR953004 19491129 Procédé de traitement du bois, en vue de 
l'obtention, par agglomération, de produits 
moulés

PINEL ADRIEN

FR993131 19511026 Perfectionnements apportés aux 
procédés de fabrication d'agglomérés 
combustibles, et aux appareils de 
moulage utilisés

BARRIER HENRI

FR2591611 19870101Thermally condensed ligno-

cellulose material, process 

and oven for obtaining it.

ARMINES BOURGEOIS JEAN-PAUL

DE3211590 19831013 Process and equipment for the 

bertinisationof biomasses

GREUL ARTUR 

RICHARD 

GREUL ARTUR RICHARD

Honorary mention: 

the first known patent in the field 

pelletisation

Pelletisation avec liants

Layout complet

Four à vis, récupération 

des effluents gazeux

Four colonne, récupération 

des effluents gazeux



Torftech

�F�K�L�S�S�H�G���Z�R�R�G�«�«�W�R�U�U�H�I�L�H�G���Z�R�R�G

+ rather fast process  

+ upsizing possible

-Cannot accept large sized particles

-Grinding costs before torrefaction 

-Less control of residence time for each 

particle

-Flue gaz diluted by the fluidization 

process

Rotating Fluidized Bed (Torbed)




