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INVENCIONES ESPANOLAS EN EL SECTOR DEL BIOETANOL

Para realizar este estudio se han N° de invenciones en Espafia

considerado las solicitudes de
5
invenciones publicadas hasta el

momento de los residentes en Espana, 4

las invenciones cubren tanto las 3

patentes como los modelos de utilidad.

Se han contabilizado 24 invenciones z

que se mueven alrededor del sector 1 J_I

del bioetanol. Es importante senalar I l

T . 1980/1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
que pueden existir invenciones que
Afo de Prioridad

o

se hayan solicitado y aln no se hayan - » ; - - - -
. Figura 1: Evolucion del nimero de invenciones relacionadas con el bioetanol

publicado.

En la Figura 1, se muestra la evolucion de las solicitudes, teniendo en cuenta el nimero de prioridad. En la
misma se observa un comportamiento irregular, aunque podriamos indicar que el interés en proteger las
invenciones en el ambito de la produccion de bioetanol comenzé a ser notorio a partir del afo 2006. Hasta ese
momento, s6lo se habia pedido proteccidn para é invenciones (25%) (N° 2, 4,5, 10, 16y 20 de la Tabla 1) y la
cifra maxima, por ahora, se ha alcanzado en el afio 2012 (4 solicitudes).

Para el 62% de las invenciones, ademas de la solicitud nacional, se presenté la solicitud internacional. En el

93% de las solicitudes internacionales se expreso el
deseo deobtenerla patente europea. En la actualidad,

pasardn a fase europea el 21% y fueron denegadas el Universidades

o ) Empresas
43%. Con respecto a las solicitudes nacionales cabe

indicar que se han concedido el 66%. 40%

Teniendo en cuenta el tipo de solicitante, el 40% de

las solicitudes publicadas tienen como titular una
empresa, el 27% son universidades, el 20% son
organismos publicosy el 13% son particulares (Figura
2). El solicitante mas activo es Merino Febrero, V.,
seguido de la Universidad de Cadiz, la Universidad Particulares Organismos

de Cérdoba y el Consejo Superior de Investigaciones Publicos
Cientificas (CSIC). En el caso del CSIC una de las
invenciones tiene titularidad compartida (Tabla 1). Figura 2: Naturaleza de los solicitantes espafioles de patentes en el 4rea

del bioetanol
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Tabla1:

PATENTES RELACIONADAS CON BIOETANOL

TITULO DE LA PATENTES, N° DE PUBLICACION DE LA SOLICITUD

Titulo

N° Publicacion

Solicitante

1 Procedimiento de produccion de biocombustibles y co-productos alimentarios ES2433765 Abengoa Bioenergia Nue-
empleando extractos de cultivos de microalgas W02013182715 vas Tecnologias SA
2 Procedimiento de produccién de etanol a partir de biomasa lignoceluldsica ES2166316 CIEMAT
utilizando una nueva levadura termotolerante EP1130085
3 Endoxilanasa termorresistente obtenida por mutagénesis y su aplicacion ES2371317. -CSIC
al proceso de obtencion de bioetanol W02011157877 - BIOPOLIS, SL
Obtencion de etanol en condiciones de alta presion osmética mediante
4 Schizosaccharomyces pombe (CECT 12775) ES2257206 csic
5 Procedimiento de obtencion de cepas de levadura capaces de fermentar rapi- E£S2048645
damente azucares con produccion rapida de dioxido de carbonoy etanol W09321333
6 Procedimiento para el almacenamiento de energia solar en forma de com- ES2425694 Guradoor SL
bustibles ecoldgicos W02013135917 '
! o o - y o £52303792 - Indus’Erlas Mecanicas
7 n .proced|lrr.1|ento para la rgvalorlzglcmn energetica de la fraccion organica de EP2112226 Alcudia, SA
residuos sélidos urbanos e instalacion W02008099038 - CIEMAT
8 Cepa de hongo Hormonema sp. CECT 13092 y procedimiento de apli- ES2455491 - INIA
cacion para la deslignificacion de biomasa lignoceluldsica —— - Univ. Politec. Madrid
9 Proc_eso para la produccion de bioetanol en una biorrefineria multi- WO02013156642
funcional —ee
- L . ES2278532
10 | Procedimiento de obtencidn de bioetanol en una planta azucarera W02007082976
11 | Metodo de obtencion de biocombustible ES2319604
. . ) Merino Febrero, V
Me_todo para la prodL_quon d_e productos pgtroqumlcos,_agrqallmen_- ES2326509
12 tarios u otros a partir del bioetanol obtenido en biorrefineria multi- WO02009125037
funcional
Métodos para la obtencion de biocombustibles y productos quimicos
13 | a partir de bioetanol y de subproductos del proceso de produccion de ES2376682
bioetanol
. . - , ES2336754 .
14 | Método para mejorar la expresion de proteinas en cloroplastos W02010018251 Plant Bioproducts, SL
Cepa de levadura Kluyveromyces Lactis y procedimiento de obtencion ES2397334. 2 7
L de azlcares, etanol, beta-galactosidasa y biomasa AL Byt Sl
- e g W02012175760
16 Pro'cedlmlento para la fabr_|caC|on dlel_ carburante alcohol etilico para ES541009 Rabbani Mahmoud, M
vehiculos a partir de materias celuldsicas ———
Proceso para el aprovechamiento de subproductos de la industria ES2395162.
17 | agroalimentaria para la obtencion de precursores de biocombustibles,
) : " W02013017708
alimentos funcionales y cosméticos
Medio de cultivo simplificado y optimizado para la produccién de eta- Sl
18 | nol e hidrdgeno, a partir de glicerina, por escherichia coli, para poten- ES259517 Llrts Gl
. . ; W02013017710
ciar la productividad de biomasa
19 Prog:ledimi,en_to para pretratar biomasa lignoceluldsica mediante oxi- W02014068152
dacion quimica a alta presion ————
20 Procedimiento de obtencion de biocapsulas de levaduras, biocapsulas £S2204314,
asi obtenidas y aplicaciones W02004029240
21 Leva_dura vinica osmo_tolerante cect 13014 y su apll_cauon en la pro- ES2350223 Univ. Cordoba
duccion y mejora de vinos dulces y la obtencion de bioetanol —
2 Levadura vinica osmotolerante cect 13015y su aplicacion en la pro- ES2350431
duccion y mejora de vinos dulces y la obtencion de bioetanol ——
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: PATENTES RELACIONADAS CON BIOETANOL
TITULO DE LA PATENTES, N° DE PUBLICACION DE LA SOLICITUD

Titulo N° Publicacion Solicitante

Cepas de levadura capaces de secretar beta-galactosidasa al medio
23 |y su uso para la produccion de biomasa, etanol, beta-galactosidasay ES2319489
proteinas de interes

—— Univ. Coruna
2% Cepas de S. Cerevisiae capaces de crecer en medios con melibiosa, EP2418275
estaquiosa y rafinosa W02010116020

*Solo se recogen, la solicitud espafiola, internacional y europea

ANALISIS DE PATENTES

Durante el segundo trimestre de 2014 se han identificado en la base de datos WPI (World Patent Index) 1.415
familias de patentes sobre tecnologias de conversion de la biomasa para la produccion de energia. De la Tabla
2 se desprende que, aproximadamente, el 58% de las referencias encontradas estan relacionadas con las
tecnologias bioquimicas y el 30%.con termoquimicas. La tecnologia de digestidon anaerobica es la que cuenta
con mayor numero de resultados, 48% de los totales, sequida de la gasificacié/pirdlisis (25%)

Tipos de tecnologias de conversion de la biomasa 2° trimestre. 2014
Tecnologias termoquimicas 420
Combustion directa 173
Gasificacion/pirdlisis 247
Tecnologias bioquimicas 820
Digestion anaerdbica 675
Fermentacion de azlcares 145

Tecnologias quimicas (transesterificacion, Fischer-Tropsch sintesis de metanol)

N° TOTAL FAMILIAS DE PATENTES

Tabla 2. Numero de familias de patentes clasificadas por tecnologias

En la Tabla 3 se muestran los paises que tienen mas de Pais N° referencias

10 solicitudes. El pais lider es China con 971 solicitudes )

de patente, en segundo lugar, y con gran diferencia, le i China (CN] 971

siguen las solicitudes internacionales (PCT). En tercer 2 Patente PCT (WO) 132

y Ct_Ja_rto lugar se en_cuentra Corea y~EE.UU. con 95y 84 3 Corea (KR 95

solicitudes, respectivamente. Espana se encuentra en

la posicion once, con 10 solicitudes. 4 EE.UU. (US) 84
5  Japén (JP) 48

En los apartados posteriores se recoge una seleccion 6  Alemania (DE) i

de los documentos de patentes identificados en el

trimestre analizado. 7  Patente Europea (EP) 25
8  Indonesia (ID) 20
9  Rusia(RU) 17
10 Brasil (BR) 13

Tabla 3. Ranking por paises.
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TECNOLOGIAS TERMOQUIMICAS
Patentes

COMBUSTION DIRECTA

N° Publicacion Solicitante (Pais) Contenido técnico

Wood fuelled heating stove. A wood fuelled heating stove including: a stove
portion having a stove chamber therein and an fine mesh charcoal basket divi-
ding the stove chamber into upper and lower chambers; a reduction portion ha-
ving a primary combustion chamber therein and at least partly within the upper
chamber of the stove chamber and having a primary grating vertically separa-
ting the primary combustion chamber from the upper chamber; an air jacket
surrounding at least some of the primary combustion chamber and having a
plurality of ports providing fluid communication between the primary combus-
tion chamber and the air jacket and a primary grating providing limited flow of
mobile solids and fluid between the primary combustion chamber and the stove
chamber; an air passage providing fluid communication from the outside of the
stove chamber to the air jacket and to the inside of the stove chamber; ; and
a flue passage providing fluid communication from the lower chamber of the
stove chamber to a flue outlet at a level above the primary combustion chamber
and upper level of the stove chamber.

Bowers Neal
w Alexander (AU)

Estufa para combustibles solidos. Estufa para combustibles sélidos, que com-
prende una cdmara de combustion cuyas paredesy techo limitan exteriormente
Biomasa Ecoforestal una cdmara de combustion, cdmaras de calentamiento y cdmaras de evacua-
ES2451513 de Villacanas SAU cion de humos. La pared que separa las cdmaras de calentamiento de la cama-
(ES) ra de combustion y de las cdmaras de evacuacion de gases lleva fijadas, por la
superficie dirigida hacia dichas cadmaras de calentamiento, aletas a base de un
material buen conductor de calor.

Dispositivo de calefaccion domestico. Dispositivo de calefaccion doméstico
que, utilizando lena, briquetas u otro combustible solido, se configura a par-
tir de una cdmara de combustion, dotada de regulacion primaria y regulacion
secundaria, y conformada por un cristal sobre el que se acopla una estructura
metalica con una placa posterior de soporte para su anclaje a pared, por una

ES1105030 Bronpi Calefaccion  base superior donde se acopla el tubo de salida de humos al que se ha insta-

— SL (ES) lado un deflector y por una base inferior con una bandeja donde se deposita
el combustible y un cajon para recogida de cenizas, esta caracterizado porque
la base inferior de la cdmara de combustién consiste en una plataforma mo-
vil inferior que, gracias a medios de actuacion y deslizamiento, se desplaza
verticalmente entre una posicion inferior abierta y de no uso, que permite la
introduccion de combustible,

Caldera Biomasa Policombustibles. Caldera biomasa poli-combustibles, des-
tinada a la utilizacién de una gran variedad de biomasas (combustibles), se
caracteriza porque el conjunto principal estd formado de tres cilindros super-
puestos horizontalmente, creando otras tres cdmaras, siendo el cilindro ante-
rior y el intermedio el cuerpo de la caldera, que es extraible. Dispone de dos
puertas, una anterior y otra posterior y un sinfin de dos alturas de trabajo an-
ticompactaciones. 2. Caldera biomasa poli-combustibles, segun reivindicacion
1, caracterizada porque el cilindro interior delimita la cdmara de combustion.
Entre el cilindro interior y el intermedio se comprende la cdmara de agua o
cuerpo de calderay entre el intermedio y el superior, se crea la cdmara de paso
de humos.

Caralt Alborna

ES1104580 Josep (ES)
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COMBUSTION DIRECTA

N° Publicacién Solicitante (Pais) Contenido técnico

Method and device for intensifying the burning of solid fuels in a fireplace.
The invention relates to a method for intensifying the burning of solid fuels in fi-
replaces, in which fuel is heated up and gasified in a fire chamber. Furthermore,
the invention relates to a device for applying the method, which device includes
a fire chamber. According to the method in the burning of fuel, the burning of
gases in it is separated from the burning of solid carbon in the fuel by releasing
gases from the fuel in the fire chamber by means of heat and by conveying them
to a uniform, planar flow of combustion air in the top part of the fire chamber
in which air is conveyed and in which gases are burned. In the device according
to the invention, on the edges of the top part of the fire chamber there is all
around a gap entering from a combustion air channel/channels which is di-
rected towards an exit opening along the bottom surface of the top part of the
fire chamber advantageously in the middle section, from which a flow channel
extends to an afterburner being above it, the inner surface of the fire chamber
is of heat-resistant material having a low heat capacity, behind it there is a heat
insulator layer, and in a batch-burning fire chamber there is in the bottom part
a grate or inside the grate a char basket and an adjustable supply mechanism
of combustion air.

W02014057172 Kettunen Jouko (F)

Biofuel product and method for the production thereof. The invention relates
to a method for producing a biofuel from an aqueous mixture of carbonised
biomass obtained by means of a method for the hydrothermal carbonisation of
biomass, characterised in that it comprises: (a) grinding the aqueous mixture
of carbonised biomass until a maximum size of less than 500 micrometres of
the particles contained in the mixture is obtained; (b) applying a method for the
physical separation of inorganic substances; and (c) reducing the humidity con-
tent until a water content of between 25 and 55 wt. % is reached. The invention
also relates to the biofuel obtained by said method, and to the use thereof in
various applications.

ES2457073 INGELIA SL (ES)

PIROLISIS/GASIFICACION

N° Publicacién Solicitante (Pais) Contenido técnico

Method and process for producing a water-resistant, mechanically stable
form of torrefied biomass. Disclosed herein is a binder-free product and pro-
cess for making the product. The product is a mechanically stable, water re-
sistant torrefied biomass product that does not comprise an extrinsic binder

HM3 Energy additive. The product is made using a combination of appropriate pre-treatment

Inc (US) steps and compressing the conditioned biomass feedstock into a thermally ma-
naged compaction device comprising at least one modified die. The modified die
allows for differential cooling/heating modifications so as to control the tem-
perature near the entrance to the compaction device and passing the formed
torrefied biomass into a post-formation curing zone.

W02014085762

Process for drying wet gas with desiccants and for regenerating the desiccants
with syngas for implementing water gas shift. The invention relates to a process
and equipment for drying wet gas by means of desiccants and for regenerating

Haarlemmer Geert  the desiccants, the process comprising the following steps: - a) adsorption of

(FR) the water contained in a wet gas by circulating said gas on at least one bed of
desiccants, - b] regeneration of the desiccants by circulating a syngas on the at
least partially saturated desiccants so as to implement the reaction known as
water gas shift.

W02014083517
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PIROLISIS/GASIFICACION

N° Publicacién Solicitante (Pais) Contenido técnico

Structural configuration and method for environmentally safe waste and
biomass processing to increase the efficiency of energy and heat generation.
The present invention relates to the method and structural configuration for
environmentally safe waste and biomass processing to increase the efficiency
of energy and heat generation. In the structural configuration of the invention
solid municipal and industrial waste as well as biomass are loaded and mi-
lled and afterwards they are subject to pyrolysis and gasification. The produced
pyrolysis gas is cooled, cleaned and carbon dioxide is captured from it, pyrolysis
gas is compressed and accumulated together with syngas and they are used
for electric power and heat generation and this generated electric power and
heat is supplied to external consumers. During pyrolysis and gasification, mel-
ting occurs and basalt-like slag is produced which is processed and used for
production of a heat- insulation material or granulated slag, additional electric
power is further generated from the heat occurred as a result of pyrolysis gas
cooling. Carbon dioxide captured from exhaust gases occurred as a result of
electric power and heat generation, is compressed and accumulated together
with carbon dioxide recovered from pyrolysis gas, and after distribution and do-
sing, first, it is sent to plasma torches as plasma-forming gas, second, it is
used for production of marketable products using carbon dioxide for external
consumers, third, it is fed as a nutrient to cultivate algae; herewith, seed mate-
rial is loaded and algae is cultivated using heat source and carbon dioxide and
thus algae biodiesel and biomass production is provided.; Produced biodiesel
is cleaned, accumulated and used for generation of electric power and heat.
Biomass extraction is returned to the beginning of the process, algae biomass
and oil received as a result of liquid biofuel production are supplied to external
consumers as marketable products. In addition, for the purpose of processing
waste range expansion, coal dust is loaded simultaneously at the beginning of
the process afterwards syngas is generated using heat then it is compressed
and together with pyrolysis gas it is accumulated and used for generation of
electric power and heat.

WO02014068344 Int EN Kft (HU); et al

Method and apparatus for treating waste material and a product gas. The in-
vention relates to a method and apparatus for treating waste material including
organic components and radioactive agents. According to the invention, the me-
thod comprising steps: the waste material including organic components and

WO02014068176 Teknologian Tutki-  radioactive agents is gasified at temperature between 600 -950 C in a reactor to

—— muskeskus VTT (FI)  form a gaseous material; the gaseous material is cooled so that temperature
is between 300 -500 C after the cooling; and solid fraction including radioactive
agents is removed from the gaseous material in a gas cleaning step, in order
to form a treated gaseous material. Further, the invention relates to a product
gas.

Dual biomass gasification reactor having nickel distribution plate and bio-
mass gasifier having same. Disclosed is a dual biomass gasification reactor
and a biomass gasifier having the dual biomass gasification reactor, and the
reactor comprises: a first reactor which gasifies injected biomass using an ex-
ternal heat source and the oxidation heat source of the biomass, and in which
sand or a tar pyrolysis catalyst is filled and moves along with the flow of the
external heat source so as to gasify the biomass and to produce bio-char; a
second reactor which is provided to communicate with the first reactor so as to
use the heat sources of the first reactor and is filled with a carbon adsorbent

WO02014069840 Univ Seoul Industry ~ so as to decrease the content of the tar in the gas produced in the first reactor

—— Coop Found (KR) and to increase hydrogen production for the supply of the gas to a subsequent
process; and a distribution plate which is disposed in the communication por-
tion between the first and second reactors so as to prevent the movement of the
bio-char and the sand or the tar pyrolysis catalyst in the first reactor towards
the second reactor and to prevent the leakage of the carbon adsorbent in the
second reactor towards the first reactor, wherein the distribution plate is a nic-
kel plate. When the dual biomass gasification reactor of the present invention
and the biomass gasifier having the same are used, gas production from the
biomass can be economically and effectively obtained with minimized amounts
of tar and ammonia.
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PIROLISIS/GASIFICACION

N° Publicacién Solicitante (Pais) Contenido técnico

Reactor for producing a product gas from a fuel. Reactor for producing a pro-
duct gas from a fuel having a housing with a combustion part accommodating a
fluidized bed in operation, a riser extending along a longitudinal direction of the
Stichting Energie reactor, and a downcomer positioned coaxially around the riser and extending
W02014070001 (NL) into the fluidized bed. One or more feed channels for providing the fuel to the
- riser are provided. The riser is attached to the housing of the reactor in a bottom
part of the housing, and a part of the riser above the one or more feed channels
is moveable with respect to the downcomer in the longitudinal direction of the
reactor.

Method of preparing biocrude from wet biomass having improved yield. A
method of preparing a biocrude from a wet biomass comprises the step of pro-
viding the wet biomass. The method further comprises heating the wet biomass
for a first period of time from ambient temperature to a first temperature of

W02014066594 Univ Michigan (US)  from about 100 to about 600 DEG C to form a reaction mixture comprising the
biocrude. The method optionally further comprises the step of heating the reac-
tion mixture at the first temperature for a second period of time. In the method,
the first period of time and the second period of time are collectively less than
about 180 seconds.

Process for catalytic cracking a pyrolysis oil. A process for catalytic cracking
of a pyrolysis oil derived from material comprising biomass, comprising the
steps of a) subjecting a feed comprising the pyrolysis oil to a hydrodeoxygena-
tion step to prepare an at least partially deoxygenated pyrolysis oil; b) heating a
hydrocarbon feed to a temperature in the range from equal to or more than 50

Shell Int Research °C to equal to or less than 200 °C to prepare a preheated hydrocarbon feed; c)

(NL) mixing the at least partially deoxygenated pyrolysis oil and the preheated hydro-
carbon feed to prepare a feed mixture; d) optionally atomizing the feed mixture
to prepare an atomized feed mixture; e} contacting the, optionally atomized,
feed mixture with a catalytic cracking catalyst in a catalytic cracking reactor at
a temperature of at least 400 °C to prepare a product stream containing one or
more cracked products.

WO02014064261

Process for catalytic cracking of a biomass. A process for converting a bio-
mass, comprising contacting the biomass with a catalytic cracking catalyst at a
temperature of more than 400 DEG C in a catalytic cracking reactor to produce a
product stream containing one or more cracked products, wherein the catalytic
cracking reactor comprises: - a first section; - a second section having a fluid
connection to and located downstream of the first section, the second section

Shell Int Research having an inner diameter which decreases in a downstream direction; - a third

(NL) section having a fluid connection to and located downstream of the second sec-
tion; - a catalyst supply pipe being connected to the first section for supplying
the catalytic cracking catalyst to said first section between a first level and a
second level, said second level being located downstream of the first level; and
- a feed nozzle having a feed nozzle outlet for supplying the biomass to the reac-
tor, the feed nozzle outlet being located between the second level and the fluid
connection between the first section and the second section.

W02014064008

Method and apparatus for drying and torrefying biomass. The present inven-
tion relates to a method and apparatus for drying and torrefying biomass, par-
ticularly utilizing the waste heat from a power station. The apparatus according
to the invention consists of: a drying device for drying the biomass (B] to form a
dried biomass (B1); a mixing chamber for a conditioning device to mix flue gas
Dieffenbacher from the boiler and/or from the turbine of the power plant to form a conditio-
W02014060437 GmbH Maschinen ning gas with a temperature of approximately 200 °C; the conditioning device for
- (DE) conditioning the dried biomass (Bl to form a conditioned biomass (B2); a mixing
chamber for a torrefaction device, to mix flue gas from the boiler and/or from
the turbine and/or from a combustion chamber of the power station to form a
torrefaction gas at a temperature (T7) between approximately 300 and 400 °C;
and the torrefaction device for torrefying the conditioned biomass (B2) to form
a torrefied biomass (B3).
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Gasification apparatus. A gasification apparatus that is capable of appropriate-
ly controlling a differential pressure variation between the interior of a pressure
vessel and the interior of a gasification furnace, and of simplifying a structure,
by providing: a pressure vessel which forms a hollow shape; a gasification fur-
nace which forms a hollow shape, and which is positioned inside the pressure

WO02014061527 Mitsubishi Heavy Ind vessel with a space section therebetween; a heat exchanger positioned at the

—— Ltd (JP) upper section of the gasification furnace; a gas nozzle which supplies seal gas
to the lower section of the space section; a char-receiving section provided abo-
ve the heat exchanger in the space section; a pressure equaliser of which one
end communicates with the interior of the gasification furnace, and the other
end opens into the char-receiving section; and a gas flow channel which passes
vertically through a side section of the char-receiving section.

Procedimiento catalitico de pirdlisis flash para la obtencion de bio-oil o bio-
fuel a partir de materias poliméricas carbonadas. La invencién se denomina
"Procedimiento catalitico de pirolisis flash para la obtencion de bio-oil o biofuel
a partir de materias poliméricas carbonadas”. Es un procedimiento de piroli-
sis de alta eficacia, mediante la adecuada catalisis y control de la atmdsfera
de reaccion, para generar bio-oil, consistente en una mezcla liquida de hidro-
carburos de cadenas lineales y ramificadas. Su objeto es un procedimiento
fisico-quimico de pirolisis catalitica de materias poliméricas (residuos, plas-
ticos, biomasa) para producir biofuel, similar al generado mediante el fraccio-
namiento del crudo. Se describe como un procedimiento de pirdlisis bajo una
determinada configuracion de equipos y empleo de catalizadores y aditivos, que
maximiza la produccion de combustible liquido, minimizando la generacion de
gases y solidos.

Sedamir Renovables

ES2447615 SL (ES)

Process for the production of a fuel briquete. A process for the production of
a fuel briquette comprising the steps of: a) providing components comprising:
Coal Products Ltd biomass; and, coal and/or petroleum coke; b) mixing the components; c) drying
EP2719749 (GB) the components; d) crushing the components; e) forming a feedstock by mixing
E— the components with a binder in the following proportions: f) briquetting the
feedstock; and, after steps a - f] have been performed g) curing the binder and

torrefying the briquette.

Continuous-type gasifier, in particular for biomasses and urban and indus-
trial wastes. A continuous-type gasifier of the "down-draft” type is described,
in particular for biomasses and urban and industrial wastes, comprising at
least one reaction chamber divided into at least one upper portion and at least
one lower exhaustion portion by at least one mobile grid for withdrawing char-

Baldi Giancarlo (IT)  coal and supporting a solid bed, such reaction chamber having at least one

et al first upper end equipped with at least one opening for introducing substances
to be gasified inside such chamber, such chamber being internally equipped
with at least one rotary stirring shaft , such shaft being equipped with a plu-
rality of openings for delivering inside such chamber at least one comburent
fluid pre-heated at a temperature sufficient to guarantee triggering oxidation
reactions.

EP2716740

Reactor, method of increasing the efficiency in a reactor and use of the re-
actor. The present invention concerns a reactor for the gasification of organic
material included in composite raw material and the separation of gasified or-
ganic material from inorganic material included in the composite raw material,
the reactor comprising at least one reaction chamber and at least one rotor,
said reaction chamber comprising at least one housing that is sealed in re-
lation to the surroundings and has at least one inlet opening and at least one
outlet opening, and said roto comprising at least one shaft. Said housing is in
Cassandra Qil Tech- heat exchanging contact with at least one channel intended to convey gas for
02014001014 nology AB (SE) heat exchange between the gas and said housing. Said housing is preferably
cylindrical and has a primarily circular cross-section in a plane that is primarily
perpendicular to a principal direction of extension of said at least one shaft, said
channel being in contact with at least one-third of the radial external envelope
surface of said housing and in addition entirely or partly surrounding said at
least one inlet opening. At least a first part of said rotor is situated in said hou-
sing and said shaft extends in only one direction from said first part through and
out of said housing. The present invention also concerns a method of increasing
the efficiency in the reactor and the use of the reactor.

A
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Plasma assisted gasification system with an indirect vaccum system. A plas-
ma assisted gasification system with an indirect vacuum system for drawing
syngas through a reactor vessel is disclosed. In particular, the plasma assisted
gasification system is configured to draw syngas through the combustion re-
action zone, the syngas collection chamber, the syngas heater and the syngas
outlet in the reactor vessel. The plasma assisted gasification system may in-
clude a reactor vessel with distinct reaction zones that facilitate greater control
and a more efficient system. The system may include a sealing system for a
continuous feed system of a gasifier enabling an inlet opening of a feedstock
system to remain open yet seal the reactor without a mechanical system. The
system may include a syngas heater channeling syngas collected downstream
of the carbon layer support and to the pyrolysis reaction zone.; The system
may further include an agitator drive assembly that prevents formation of burn
channels with in the fuel.

W02014051637 Adaptivearc Inc (US)

TECNOLOGIAS BIOQUIMICAS
Patentes

DIGESTION ANAEROBICA

N° Publicacién Solicitante (Pais) Contenido técnico

Selective removal of water by means of membrane processes in an anae-
robic bioprocess. The invention relates to a method for selective separation of

W02014076062 Univ Wien Tech (AT)  water out of process liquids in an anaerobic fermentation process for prepara-
tion of methane. Water is separated out selectively in a membrane module by
means of pervaporation.

Biogas production from a flexible digester. In one aspect, the invention provi-
des an apparatus for anaerobic digestion of digester feed, the apparatus having:
WO02014077419 Wanjihia Dominic (a) a flexible tubular bladder; (b) a digester feed inlet port and tube; (c) a slurry
—_— FP (KE) outlet port and tube; and (d) a gas outlet port and tube. The invention also pro-
vides a method for using such an apparatus and similar apparatus described
within.

System and method for producing biogas. A system and method for produ-
cing biogas from biomass. The system includes a digestion reservoir having a
path defined by passageways along which biomass is conveyed and digested,
the digestion reservoir being configured for containing biogas generated from
a digestion of biomass along the path. The system also includes at least one
mixing assembly located along the path, each mixing assembl being operatively
connected between different passageway segments of the path so as to be able
to selectively mix given biomass from one segment to another, in order to in-
crease overall production of biogas along the path.

Gea Farm Technolo-
OAVICY gies Canada Inc (CA)

Spent solids processing. The present invention provides a process for produ-
cing biogas and/or methane from solid spent products derived from, for exam-
ple, the mashing process of malt whisk(ely and/or beer production, processing

WO02014076494 Blaygow Ltd (GB) of sugar or other industrial processes. There is also provided a system for
producing biogas and/or methane from solid spent products derived from, for
example, the mashing process of malt whiskl(ely and/or beer production, pro-
cessing of sugar or other industrial processes
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Biogas generating plant with tunnel fermentation chamber and installations
to produce and utilise biogas. The object of the invention is a biogas genera-
tor with tunnel fermentation chamber, equipped with biomass container with
thermally insulated base and essentially vertical foundation walls, installations
for moisturising biomass with a process liquid, installations for recirculation of
seepage water, arch roof covering spread over arch load-bearing construction
and supported on essentially vertical foundation walls, gas-tight gable walls,
and biogas store created by double layer of roof covering foil with inlet to biogas
store situated in upper part of fermentation chamber, characterised in that two
layers of foil, upper and lower, forming biogas store, are secured on opposite
sides of rigid arch roof covering load bearing construction, the lower foil has,
at approx. 1/4 of the height of arch load-bearing construction, gas slots, duct
fan and a duct fan forcing circulation of biogas to biogas store is connected into
the inlet channel, wherein lower edges of roof covering are supported on upper
part of essentially vertical foundation walls of the biomass container, while the
installations for moisturising biomass with process liquid have moisturising
nozzles, placed in the biomass loading zone and variable heights, depending
on the height of the biomass loading zone, preferably in intermediate zone, and
furthermore in the biomass loading zone there is a channel for pulp, preferably
created by a perforated barrier supported on the base of biomass container
or constituting a perforated pipe, suspended, supported or resting freely in a
biomass layer. The invention also includes installation to produce and utilise
biogas, comprising a tunnel fermentation chamber, constituting a space inside
a biogas generator with a convex roof covering spread over an arch load-bea-
Fotvaa Ryszard ring structure, a gas store formed by two layers of roof covering foil with an
EP2733197 Aleykgandyer (P inlet to the gas store situated in the upper part of the fermentation chamber,
— installations for moisturising biomass with a process liquid, installations for
recirculation of seepage water, a cogeneration system powered by biogas su-
pplied through a gas pipeline from the biogas store and an automated system
for controlling the process of production and utilisation of biogas, characterised
in that two layers of foil, upper and lower, forming the biogas store, are secu-
red on opposite sides of the rigid arch roof covering load-bearing construction,
the lower foil; has gas slots at approx. 1/4 of the height of the arch load-bea-
ring construction, and a duct fan forcing circulation of biogas to biogas store
is connected into the inlet channel, wherein lower edges of roof covering are
supported on upper part of essentially vertical foundation walls of the biomass
container, while the installations for moisturising biomass with process liquid
have moisturising nozzles, placed in the biomass loading zone and variable hei-
ghts, depending on the height of the biomass loading zone, preferably in inter-
mediate zone, and furthermore in the biomass loading zone there is a channel
for pulp, preferably created by a perforated barrier supported on the base of
biomass container or constituting a perforated pipe, suspended, supported or
resting freely in a biomass layer, supplied with pulp through an internal pipeli-
ne; situated in the channel for pulp, wherein the installations for recirculation of
seepage water include a non-membrane heat and mass exchanger connected
with through a seepage water pipeline with the biomass container and a return
pipeline with installations for moisturising biomass with a process liquid, and
wherein the non-diaphragm heat and mass exchanger has a permanent mass
of a high heat capacity, through which seepage water is passed in the opposite
direction to exhaust gases supplied to the permanent mass by an exhaust con-
duit from the cogeneration system.

Biogas reactor with an over pressure - low pressure safety device. Biogas
reactor comprises an overpressure-negative pressure safety device comprising
a housing having a roof which comprises a liquid receiving region on its side
facing away from housing inner side, and an opening in the region above the
housing inner side. The roof is a fermenter roof or a part of the fermenter roof.
Independent claims are also included for: the overpressure-negative pressure
safety device; and protecting overpressure and negative pressure in a fermen-
ter of the biogas reactor, comprises forcing a liquid through a gas from a liquid
column of the overpressure-negative pressure safety device, where the liquid
is forced in the liquid receiving region of the overpressure-negative pressure
safety device, which collects the liquid.

4Biogas GmbH & CO

EP2730641 KG (DE)
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System setup for monitoring and/or controlling fermentation processes.
The present invention describes a system setup for monitoring and/or contro-
lling one or multiple fermentation processes, said system setup comprising -at
least one fermentation unit; -a data acquisition unit; and -a cloud computing
unit having a database, a file storage capability, a data calculation capability
and a user interface capability; wherein the at least one fermentation unit is
connected to the acquisition unit which in turn is connected to the cloud com-
puting unit so that on-line, real- time data on the one or multiple fermentation
. processes may be transferred from the at least one fermentation unit via the
W02014070099 Bioprocess Control data acquisition unit to the cloud computing unit to be interpreted and displayed
- Sweden AB [SE] for a user being on-line, and wherein the system set-up enables measuring in
the at least one fermentation unit and/or the data acquisition unit of the on-li-
ne, real-time data on the one or multiple fermentation processes, wherein the
system setup also comprises -one or multiple laboratory simulation platfor-
m(s) and/or full-scale process(es) comprising said at least one fermentation
unit, being in data connection with the cloud computing unit; and wherein the
data acquisition unit is connected to the cloud computing unit so that all data
acquisition, data interpretation and data storage is performed centralized on
the cloud computing unit.

Line for treating waste consisting of household waste and/or biowaste. The
invention relates to a line for treating waste consisting of residual household
waste and/or biowaste, which includes: means for storing waste, means for
sorting products of different particle sizes, means for directing the products
having a larger particle size toward at least one treatment unit, and at least
WO02014064639 Suez Environnement one digester (B) for the methanisation of products having a smaller particle
(FR) size. According to the invention, the sorting means supply a fraction of products
having a particle size of less than 20 mm, at least one digester (B) is used for
the methanisation of the fraction having a particle size of less than 20 mm, and
the treatment line includes at least one low-temperature thermal dryer (ST)
which is supplied with the digestate from the fraction having a particle size of
less than 20 mm.

Fermenter of a biogas system. The invention relates to a fermenter of a biogas
system, comprising a fermenter wall, a fermenter interior, a flexible fermenter
roof inclined from the horizontal, and a stirring device for stirring a substrate
present in the fermenter interior. The stirring device has a guiding unit, a su-

WO02014068016 UTS Biogastechnik  pporting unit, and a stirring unit adjustably accommodated on the guiding unit.

— GmbH (DE) The supporting unit is fastened to the fermenter wall in order to support the
guiding unit. The height of the stirring unit can be adjusted, and an adjusting
device for adjusting the stirring unit is provided. The upper end of the guiding
unit extends above an upper end of the fermenter wall and ends below the fer-
menter roof within the fermenter interior.

A method for the in-situ thermal-alkaline treatment of organic waste to
enhance anaerobic solids degradation and biogas generation. There is dis-
closed a process for the treatment of organic waste comprising the steps of:

W02014062137 Univ Nanyang Tech  introducing a feed stream comprising organic waste into a first reactor; gene-

 ———— (SG) rating an effluent from the first reactor; and providing the effluent from the first
reactor to a second reactor, wherein the first reactor is maintained at a pH of
from about 6.5 to about 10.0. There is also disclosed a plant adapted for running
and/or using said process.

Fermentation apparatus and method of fermentation for protein production.
A fermenter and a method for the continuous aerobic cultivation of biomass and
fermentation of methane is described. The methane fermenter is for protein
production and comprises a volumetric reactor arranged to provide a gas phase
portion and a liquid phase portion of the reactor, a first ring bubble-distributor
Advanced Technolo- for methane-containing gas, a second ring bubbler-distributor for oxygen or air,
W02014060778 gy and Engineering  a liquid recirculation loop, a gas recirculation loop, a first input nozzle for input
Ltd (GB) et al of a nutrient medium into the liquid recirculation loop and a second input nozzle
for input of water into the liquid recirculation loop. The fermenter includes a
heat exchanger for removal of heat from the fermentation process, an ejector
arranged to add recirculating gas into the liquid recirculating loop, a pipeline for
feeding a gas-liquid mixture into the reactor and an output nozzle. The output
nozzle is located at the top of the fermenter.
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Gas purification device. A gas purification device for purifying biogas from a
biogas plant or foul gas from a sewage treatment plant is improved in respect
of economic operation without additional energy or material supply in that: a
cooling chamber is provided in which a cooling pipe helix is arranged, the inlet
end of which is connected to a feed pipe for feeding in unpurified biogas/foul

W02014060132 Bailer Edwin (DE) gas; and a discharge end of the cooling pipe helix is connected to a trap device,
which is arranged beneath the cooling pipe helix in the cooling chamber. The
water vapour contained in the unpurified biogas/foul gas is condensed out with
impurities in the cooling pipe helix and the condensate is separated out in the
trap device from the thereby purified biogas/foul gas, which can be drawn off
from a clean gas outlet of the trap device .

Method and device for producing biogas. The present invention relates to a
Reneraon Internat method for producing biogas in a solids fermenter in which a percolate stream
W02014060423 9 can flow through stackable biomass in order to produce biogas in a fermen-
— o= AG (CH] : ; ; . .
tation process, said fermentation process being controlled on the basis of the
quality of the biogas produced.

Sistema para el tratamiento de residuos sdlidos urbanos basado en la tec-
nologia de vision multiespectral. Sistema para el tratamiento integral de los
residuos solidos urbanos, basado en la aplicacion de la tecnologia de vision
artificial del tipo multiespectral que permite la clasificacion y recuperacion
automatica de todos los materiales reciclables contenidos en los residuos s6-
lidos asi como la extraccion de los materiales no reciclables e impropios lo
cual posibilita la obtencion de una fraccién organica exenta de los mismos y de
materiales impropios, idonea para la obtencion de energia por procesos que
operan a bajas temperaturas 30-60 °C, que son medioambientalmente y eco-
noémicamente sostenibles.

Environmental
ES2442971 Green Engineering
SL (ES)

Process for the digestion of organic material. The present invention provides
a process for the digestion of organic material into biogas which comprises: -
pretreating the organic material by thermal treatment, mechanical treatment,

WO02014049138 DSM IP Assets BV chemical treatment or any combination of these treatments; - treating the pre-

- (NL) treated organic material with at least two carbohydrases to obtain a weight ratio
of soluble oligosugars to monosugars of between 1000 : 1and 1: 1; - separating
the liquid fraction from the solid fraction of the enzyme-treated organic mate-
rial; and - digesting the liquid fraction to form biogas.

Device for anearobic fermentation of biomass. Apparatus for anaerobic fer-
mentation of biomass comprising a fermenter comprising at least one fermen-
EP1428868 Schiedermeier Lud- tation cell with a gas-permeable base plate for aeration, intermediate and main
— wig (DE]) biogas reservoirs that can be connected to opposite sides of the base plate
through biogas lines, and a closable control valve on the inlet side of the main
reservoir.

Membrane roof for a biogas container. Cone or dome-shaped inflatable roof
(2) for biogas tank (1), comprises gas-tight and liquid-tight outer film (4] com-
prising a container mantle with circular or angular basic form on open top of
outer wall of tank and heat protection film underneath the outer film, where
cone is gastight and comprises in edge area a variety of fermentation gas pas-

EP2730642 Jope Beteiligungs sage apertures. Independent claims are also included for: (1) biogas passage

—_— GmbH (DE) openings reinforced by chain together with yarn, or by introducing passage ri-
vets from plastic or light metal, or by welding on a reinforcement ring made
from the same plastic material as the insulation film; (2) the biogas tank with
cone or dome shaped carrying air roof; and (3] thermic protection film for bio-
gas tank comprising gas-tight with variety of fermentation gas passage aper-
tures in the edge area.
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FERMENTACION

N° Publicacién Solicitante (Pais) Contenido técnico

Methods of processing empty fruit bunches (efb) to fermentable sugars
using multiple-stage enzymatic hydrolysis. Provided are methods of proces-
sing empty fruit bunches (EFB) using cellulase enzymatic hydrolysis in multiple
W02014075694 Inbicon AS (DK) stages. Hydrolysis yields are improved in a multiple-stage process featuring
- at least one solid/liquid separation step to an extent that is surprisingly great,
much more than can be accounted for by alleviation of glucose product inhibi-
tion of cellulase enzymes.

Thermotolerant beta-glucosidase variants. The present disclosure relates to
variant [betal-glucosidase polypeptides that have enhanced thermostability,
and compositions, e.g., cellulase compositions, comprising variant [betal-glu-
BP Corp North cosidase polypeptides. The variant [betal-glucosidase polypeptides and related
W02014070856 America Inc (US) e polypeptides. The variant [beta]-glucosidase polypeptides and relate
— compositions can be used in variety of agricultural and industrial applications.
The present disclosure further relates to nucleic acids encoding variant [be-
tal-glucosidase polypeptides and host cells that recombinantly express the va-
riant [betal-glucosidase polypeptides

et al

Method for pre-treating lignocellulosic biomass by means of high-pressure
chemical oxidation. The invention relates to a method for pre-treating lignoce-
llulosic biomass by means of high-pressure chemical oxidation. This method
W02014068152 Univ de Cadiz (ES) combines the action of alkaline hydrogen peroxide with high pressure in a sin-
- gle step. Said method is used to partially delignify the substrates, improving
the accessibility thereof to enzymatic attack for producing fermentable sugars,
obtaining hydrolysis yields close to 100%.

Strain expressing frsa and method for producing ethanol using same. The
present application relates to a strain expressing the FrsA protein, and a me-
thod for producing ethanol using the same. The FrsA of the present application
Sogang Universit has a high PDC enzyme activity for a pyruvate, which is a substrate, and thus
W02014069823 R gang erstty can be used in a process for producing ethanol. In addition, an FrsA mutant ha-
— es Foundation (KR) =7 - I S .
ving improved stability in a host cell can be more effective in producing ethanol
due to the increase in stability when the FrsA mutant is overexpressed together
with [IAGlc, compared with when using conventional Zymomonas mobilis-deri-
ved PDC.

Method for producing alcohols and/or solvents from a biomass, including
recirculating an internal flow including alcohols and/or solvents upstream
from or within the pretreatment. The invention relates to a method for pro-
IFP E s N ducing alcohols from a biomass, which includes a step in which at least one
W02014060673 lles “?s]rgles OUVE~ 3queous internal flow is recirculated, said flow including at least one alcohol
having n atoms of carbon, n being between 2 and 5, provided that, when the
alcohol includes 2 carbon atoms, same is mixed with at least one other alcohol,
so as to recover a vapor-phase effluent containing alcohols that is output from
said pretreatment reactor.

Polypeptides having cellulolytic enhancing activity and polynucleotides en-
coding same. The present invention relates to isolated polypeptides having
cellulolytic enhancing activity and polynucleotides encoding the polypeptides,

Novozymes AS (DK] catalytic domains, cellulose binding domains and polynucleotides encoding the

et al polypeptides, catalytic domains or cellulose binding domains. The invention
also relates to nucleic acid constructs, vectors, and host cells comprising the
polynucleotides as well as methods of producing and using the polypeptides,
catalytic domains or cellulose binding domains

W02014058896
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FERMENTACION

N° Publicacién Solicitante (Pais) Contenido técnico

Cell wall deconstruction enzymes of myceliophthora fergusii (corynascus
thermophilus) and uses thereof. The present invention relates to novel My-
celiophthora fergusii (Corynascus thermophilus) enzymes or proteins for cell
wall deconstruction, polynucleotide sequences encoding the polypeptides ac-
cording to the invention, a production process for the enzymes according to the
invention and the use of the enzymes according to the invention in various in-
dustrial processes.

DSM IP Assets BV

W02014060379 (NL) et al

Mutant yeast strain with decreased glycerol production. The present inven-
tion relates to the use of a mutant SSK1 gene encoding a truncated ssk1protein
for the construction of a mutant yeast strain with decreased glycerol produc-

W02014048863 VIB VZW (BE] et al tion, when compared to the wild type strain. It relates further to the use of such
strains for high yield bioethanol production, especially in high osmotic media,
or on cellulosic hydrolysates, where normal yeast strains do produce a signifi-
cant amount of glycerol.

TECNOLOGIAS QUIMICAS
Patentes

N° Publicacién Solicitante (Pais) Contenido técnico

Compositions useful as fuels comprising hydrophobic oxygenated com-

pounds. The present invention relates to a composition that can be used as fuel,

comprising: at least one hydrocarbon mixture at least one compound having
W02014080379 ENI SPA (IT) formula (1) X-CH2-A- (Bly-OR (I) wherein X is selected from Hand OR Ris a C1-
C8 alkyl A and B are different from each other and are selected from CH2 and
CO vy is selected from 0 and 1. Said composition can be advantageously used as
fuel for diesel or gasoline engines.

Improved method for converting a feedstock containing biomass for the pro-
duction of hydrocarbons, by means of fischer-tropsch synthesis. The inven-
tion relates to an integrated method for the production of liquid hydrocarbons

IFP Energies Nouve- from a feedstock containing at least one fraction of biomass and optionally at

lles (FR) et al least one fraction of another feedstock, said method comprising at least one
pre-treatment step, a gasification step, a synthesis gas conditioning step, a
water washing step, an acid gas removal step, a final purification step, a Fis-
cher-Tropsch synthesis catalytic reaction step.

W02014068253

Proceso de produccion de biodiesel a partir de aceites vegetales obtenidos
a tal efecto o de frituras reciclados. Se trata de un proceso en continuo para
producir biodiesel a partir de aceites vegetales y de los reciclados de fritura,
que al tener distinto grado de acidez pueden ser sometidos a una esterificacion
en medio acido seguido de una transesterificacion en medio alcalino en base
. . al despliegue de las siguientes etapas: 1. Acondicionamiento del aceite usado
ES2438442 Rodriguez Garcia mediante su paso por un filtro prensa y posterior calentamiento. 2. Acondicio-
- Juan (ES) namiento de los reactivos en un depésito provisto de un sistema de agitacion
por aspas donde se mezclan el metanoly el acido sulfurico. 3. Esterificacion en
reactor a tal efecto una vez el aceite y los reactivos se mezclan haciendo uso de
una turbina. 4. Transesterificacion mediante catalisis alcalina de forma que los
triglicéridos presentes en el aceite se transesterifican con metanol. 5. Destila-
cion y decantacién mediante columna de destilacion. 6.
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N° Publicacién Solicitante (Pafs) Contenido técnico

Hot ethanol extraction of lipids from plant or animal materials. The present
invention relates to a process for the production of a fat rich and a fat lean
product from a plant or animal starting material, comprising the steps of: i)
providing a particulate fat containing starting material, i) mixing the particulate
fat containing starting material with ethanol of at least 90 %w/w concentra-
WO02014053180 Alfa Laval Corp AB tion, iii] heating the mixture, iv] subjecting the heated mixture to a hydrocyclone
(SE) treatment to provide a fat reduced underflow stream and an overflow stream,
v] recovering the fat lean product from the fat reduced underflow stream, vi)
recovering the fat rich product from the overflow stream. The fat rich and the
fat lean products are suited for use in human food or for animal feed products.
Use: Production of fat-rich and fat-lean product e.g. oil used in human food and
animal feed product, and for producing biodiesel.

System and method for separating lipid based products from biomass. Me-
thods and systems for the production and isolation of fatty acid methyl esters
(FAMESs) from a lipid source are described. The method includes extracting a
lipid from a lipid source and transesterifying the lipid into a FAME. The method
may also include fractionating the FAME from the system. A method of selecti-
vely transesterifying a lipid into a FAME is also described.

W02014052823 Univ Yale (US)

Isolated genes and transgenic organisms for producing biofuels. Methods
for the production of lipids and biofuels with a culture of Candidatus Microthrix
spp. grown on a medium such as wastewater or sewage sludge are provided.
The Candidatus Microthrix spp. may be cultured with additional microorganis-
ms that contribute to the accumulation of lipids from the growth medium such
as Zoogl!oea spp., Rhizobacter spp., Blautia spp., Hydrolatea spp., ODI genera
incertae sedis. Further discloses are transformed organisms comprising genes
isolated from Candidatus Microthrix parvicella, as well as methods and pro-
cesses for producing lipids, fatty acids, or biofuels in vitro using the protein
products of the isolated genes.

Translational Geno-
WO02014047103 mics Res Ins (US)
et al
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