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Abstract:

Coal char produced by the pyrolytic destructive thermal distillation of coal in the absence of oxygen is beneficiated, ground and
sized and then is admixed in suitable portions with a liquid organic fraction to form a combustible, liquid-solid mixture which is a
nonpolluting, stable, transportable, high energy fuel composition. Preferably, the liquid organic fraction is obtained from the low
boiling fractions derived from the pyrolysis of coal.
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The distillation reactor consists of a reactor apparatus with corresponding method of upstream distilling and purification of carbon
based liquid or liquidized streams for use as fuels, lubricating oils and or gaseous energy and electricity production. The
distillation reactor consolidates the atmospheric and vacuum distillation processes along with desalting, defueling, deasphalting,
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fractionation, thin/wiped film evaporation and Hydro finishing into an advanced high velocity, high volume single reactor system.
Carbon based feed streams include either a single stream or preferably, a combined stream of liquefied coal slurries, crude oils,
spent oils, Pyrolyic oils and or peat or other plant carbon derived liquids, vapors, mists or gases. The method further consists of
controlling the mix ratio, flow velocity, sequential fractionation and filtration technology and processing atmospheres of the
carbon feeds with the reactor apparatus. The combined apparatus and method allows for a refinery to consistently produce a
finished barrel of oil well below traditional costs and at a higher efficiency than current art and prior art.
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A process for quenching, separating and collecting targeted components of a hot pyrolysis product stream from the pyrolysis of
biomass is provided. The process utilizes rapid quenching and electrostatic precipitation at a predetermined temperature in order
to selectively collect one or more fractions of the hot mixture.
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Abstract:

A process is disclosed process for converting a solid or highly viscous carbon-based energy carrier material to liquid and gaseous
reaction products, said process comprising the steps of: a) contacting the carbon-based energy carrier material with a particulate
catalyst material b) converting the carbon-based energy carrier material at a reaction temperature between 200 degrees
centigrade and 450 degrees centigrade, preferably between 250 degrees centigrade and 350 degrees centigrade, thereby
forming reaction products in the vapor phase. In a preferred embodiment the process comprises the additional step of: c)
separating the vapor phase reaction products from the particulate catalyst material within 10 seconds after said reaction products
are formed; In a further preferred embodiment step c) is followed by: d) quenching the reaction products to a temperature below
200 degrees centigrade
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Abstract:
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OF MAINE SYSTEM BOARD OF TRUSTEES UNIV
UNIV MAINE SYS BOARD TRUSTEES ; UNIV OF MAINE SYSTEM BOARD OF TRUSTEES

VAN HEININGEN ADRIAAN R P ; WHEELER MARSHALL CLAYTON ; DESISTO WILLIAM JOSEPH ; OF
MAINE SYSTEM BOARD OF TRUSTEES UNIV ; OF MAINE SYSTEM BOARD OF TRUSTEES UNIV107 MAINE
AVENUEBANGORME04401US

WILLIAM JOSEPH DESISTO ; WHEELER MARSHALL CLAYTON ; VAN HEININGEN ADRIAANR P ;
MARSHALL CLAYTON WHEELER ; HEININGEN ADRIAAN R P VAN ; DESISTO WILLIAM JOSEPH ; ADRIAAN
R P VAN HEININGEN

DESISTO WILLIAM JOSEPHUS ; VAN HEININGEN ADRIAAN R PUS ; VAN HEININGEN ADRIAAN RP ;
WHEELER MARSHALL CLAYTONUS

NORTON ROSE FULBRIGHT CANADA LLP SENCRL SRL; EIP; BRIAN E; CHOATE HALL AND STEWART LLP;
REESE BRIAN E ET AL

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCYCZ DEDK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID
IEIL IN IS IT JP KE KG KM KN KP KR KZ LA LC LI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR
MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG PH PL PT QA RO RS RU RW SC SD SE SG SI SK
SLSMSNSTSVSYSZTDTGTHTITM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW

B09B3/00 C10B49/22 C10B53/02 C10B57/06 C10C5/00 C10G1/00 C10G3/00 C10K1/02
C10L1/04 (Advanced/Invention)

C10G1/002 C10B49/22 C10B53/02 C10B57/06 C10C5/00 C10G2300/1014 C10K1/024 YO02E50/14
Y02P30/20

585/240 585/242

WO012106040 A2, WO11123897 A1, US6387221 BA, US4087373 A, US2012203043 AA, US2011232158
AA, US2011098503 AA, JP2500337 B2,

WO015095498, US9902816, US9834490, US9206365, US2016200754, US2013174476, US10184213,
CN103525443,

The present invention provides, among other thing, methods for creating significantly deoxygenated bio-oils form biomass
including the steps of providing a feedstock, associating the feedstock with an alkali formate to form a treated feedstock,
dewatering the treated feedstock, heating the dewatered treated feedstock to form a vapor product, and condensing the vapor
product to form a pyrolysis oil, wherein the pyrolysis oil contains less than 30 percent oxygen by weight.
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PRODUCTION SYSTEM AND PROCESS FOR OBTAINING BIO-OIL FROM BIOMASS
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CARLOS ANDRES GOMEZ GUTIERREZ ; CARLOS ARTURO LONDONO GIRALDO ; CARLOS FRANCISCO
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FERNANDO DE LA CRUZ MORALES ; JESSI OSORIO VELASCO ; JORGE IVAN MONTOYA ARBELAEZ ; LUZ
ADRIANA BLANCO LEAL

PATRICIA ARROYAVE FRANCO; OLARTE CARLOS R

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCY CZ DEDJ DK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU
ID IE IL IN IR IS IT JO JP KE KG KH KM KN KP KR KW KZ LA LC LK LR LS LT LU LV LY MA MC MD ME MG
MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG PH PL PT QA RO RS RU RW SA SC
SD SESG SISKSLSMSNSTSVSYSZTDTGTHTITM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW

C10B49/00 C10L5/00 (Advanced/Invention)

C10B49/00

W014145223 A1, US7008459 BA, US5961786 A, US2011315537 AA, US2011201854 AA,
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The invention relates to a system for generating bio-oil from biomass and a process for producing bio-oil from biomass. The
system for producing bio-oil from biomass comprises: a mechanism for the continuous supply of biomass; a pyrolyser having a
biomass inlet connected to the mechanism for the continuous supply of biomass, and having a mesh; a mechanism for separating
solids connected to the pyrolyser; and a condenser connected to the mechanism for separating solids. The process for the
production of bio-oil from biomass comprises the following steps: a) continuously supplying biomass to a pyrolyser; b) pyrolysing
the biomass at a heating rate of greater than 1000 degrees C/s, to a temperature between 300 degrees centigrade and 750
degrees centigrade, and with a dwell time of less than 2 seconds, in the pyrolyser; c) separating particulate material present in
the gases obtained via pyrolysis in step b), in a mechanism for separating solids; and d) condensing the gases obtained via
pyrolysis that are condensible to a temperature between -30 degrees centigrade and 0 degrees centigrade, in a condenser.

7) Family number: 57792451 (MX2012014867A)

Title: PROCESS FOR PRODUCING BIO-OIL, BIOFUEL, BIOGAS AND CARBON FROM SOLAR BIOMASS
PYROLYSIS.

Priority: MX20120014867 20121217

Family: Publication number Publication date Application number Application date
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Inventor(s):(std): BLANCO CESAR ALBERTO SOSA ; CANTU MA ELENA RODRIGUEZ ; GUARDIOLA ROSA DEL CARMEN
MIRANDA ; MARTINEZ DIANA BUSTOS ; VALDES SERGIO MORALES

Inventor(s): ROSA DEL CARMEN MIRANDA GUARDIOLA ; SERGIO MORALES VALDES ; MA ELENA RODRIGUEZ

CANTU ; CESAR ALBERTO SOSA BLANCO ; DIANA BUSTOS MARTINEZ

International class CO02F11/10 (Advanced/Invention);
(IPC 8-9): B09B3/00 F23G5/00 (Core/Invention)

CPC: Y02W30/20
Classification Explorer

Abstract:

THE PRESENT INVENTION PERTAINS TO THE CHEMICAL AREA FOCUSED ON THE PRODUCTION OF ENERGY BY MEANS OF
RENEWABLE SOURCES. THIS METHOD IS USEFUL TO OBTAIN VALUABLE PRODUCTS WITH ENERGETIC APPLICATIONS MAINLY,
SUCH AS: BIO-OIL, LIQUID BIOFUEL, BIOGAS AND CARBON BY A PYROLYSIS PROCESS USING A SOLAR SOURCE AS AN
ENERGY PRINCIPLE. THE MOST COMMON PROCESSES IN THE THERMAL CONVERSION OF BIOMASS ARE THE PYROLYSIS,
GASIFICATION AND COMBUSTION, WHICH ARE SOME OF THE MOST PROMISING NON-NUCLEAR FORMS OF FUTURE ENERGY
(DEMIRBAS, 1998). THE BIOMASS IS AN AVAILABLE AND EASILY RENEWABLE ENERGY SOURCE THAT REDUCES EMISSIONS OF
SULFUR DIOXIDE AND CARBON DIOXIDE, WHICH IS AN ATTRACTIVE OPTION FROM THE ECOLOGICAL POINT OF VIEW WHICH
WOULD BE USED AS FUEL FOR THE GENERATION OF ENERGY. THE USE OF FUEL OBTAINED FROM BIOMASS RESULTS FROM THE
NEED OF REDUCING GREENHOUSE GAS EMISSIONS AND REMOVING THE ACCUMULATION OF WASTES OF AGRICULTURAL
PRODUCTS.
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CN103429311, CN102950637, CN102712850, CN102226531, CN101885975,

>PP>PP>PPPPP>>P>

Abstract:

The present invent provides improved rapid thermal conversion processes for efficiently converting wood, other biomass
materials, and other carbonaceous feedstock (including hydrocarbons) into high yields of valuable liquid product, e.g., bio-oil, on
a large scale production. In an embodiment, biomass material, e.g., wood, is feed to a conversion system where the biomass
material is mixed with an upward stream of hot heat carriers, e.g., sand, that thermally convert the biomass into a hot vapor
stream. The hot vapor stream is rapidly quenched with quench media in one or more condensing chambers located downstream
of the conversion system. The rapid quenching condenses the vapor stream into liquid product, which is collected from the
condensing chambers as a valuable liquid product. In one embodiment, the liquid product itself is used as the quench media.

PatBase PDF Export - Page: 10 06/04/2019


http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=C10B49%2F22
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=C10B53%2F02
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=C10G1%2F02
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=C10G9%2F28
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=Y02E50%2F14
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=165%2F104%2E13
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F12
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F21
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F21S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F23
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F23P
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F24
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F24S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F25
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F28
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F28S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F39
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=201%2F39S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F108
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F115
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F121
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F208
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F215
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F222
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F262
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=202%2F99
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=208%2F131
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=261%2F128
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=422%2F140
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=422%2F187
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=422%2F187P
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=585%2F242
javascript:openpopup('classmap.asp?id=43296337')

Flume Gas /_‘ H\'
-f—

Reheater

Matural Gas
Solids from Separation

Unmit —
—_—
— O

Heat Carriers to Reactor Air B

9) Family number: 58177402 (US2016144351A)

Title:
Priority:

Family:

Probable Assignee:

Assignee(s):(std):

Assignee(s):

Inventor(s):(std):
Agent(s):
Designated states:

International class
(IPC 8-9):

CPC:

US class:

Classification Explorer
Cited documents:
Forward Citations:

Abstract:

CATALYSTS USEFUL FOR BIOMASS PYROLYSIS AND BIO-OIL UPGRADING

US20130838565P 20130624 US20130839081P 20130625 US20140013020P 20140617
US20140899451 20140624 W02014US43827 20140624 US20150899451 20151217
US20180014137 20180621
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BOARD OF SUPERVISORS OF LOUISIANA STATE UNIV AND AGRICULTURAL AND MECHANICAL
COLLEGE

BOLDOR DORIN ; HAYES DANIEL ; UNIV LOUISIANA STATE ; SUERVISIORS OF LOUISIANA STATE UNIV
AND AGRICULTURAL AND MECHANICAL COLLEGE BOARD OF ; BOARD OF SUPERVISORS OF
LOUISIANA STATE UNIV AND AGRICULTURAL AND MECHANICAL COLLEGE

BOARD OF SUPERVISORS OF LOUISIANA STATE UNIV AND AGRICULTURAL AND MEDICAL COLLEGE ;
BOARD OF SUERVISIORS OF LOUISIANA STATE UNIV AND AGRICULTURAL AND MECHANICAL
COLLEGE

BOLDOR DORIN ; HAYES DANIEL
JOHN H; RUNNELS JOHN H

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCY CZ DEDK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID
IEILIN IR IS IT JP KE KG KM KN KP KR KZ LA LC LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN
MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG PH PL PT QA RO RS RU RW SA SC SD SE SG
SISKSLSMSNSTSVSYSZTD TGTHTITMTN TR TT TZ UA UG US UZ VC VN ZA ZM ZW

B01J21/00 B01]23/40 B01J23/42 B01J23/48 B01]23/52 B01J23/70 B01J29/40 B01]29/44 B01335/00
B013J35/02 B01J37/00 B013J37/02 B01J37/06 B01137/08 B01J37/12 B01J37/34 C10B19/00 C10B53/02
C10B57/06 C10G1/02 C10G1/08 C10G15/08 C10G3/00 C10K3/02 (Advanced/Invention);

B01J29/40 B01J31/00 B01135/02 B01J37/16 C10B19/00 (Advanced/Non-invention)

C10B53/02 C10B57/06 B01123/42 B01]29/40 B01131/00 B01J35/0033 B01J35/023 B013J37/0209
B01J37/0217 B01J37/0219 B01J37/0246 B01J37/16 C10G1/086 C10K3/02 YO2E50/14 B01J37/0225
C10B19/00 B01J23/40 B01J23/48 B01J23/52 B01J23/70 B013J29/44 B013J37/0221 B011J37/0226
B01]37/0228 B01J37/06 B013J37/12 B01137/349 B01J2229/32 C10G3/44 C10G3/47 C10G15/08
C10G2300/1011 C10G2400/04 Y02P30/20 C10G1/06

201/2.5 252/71

US7387712 BB, US7255726 BB, US6987079 BB, US2013213795 AA, US2006091499 AA,
US9909078, US2016326444,

Catalysts useful in transforming biomass to bio-oil are disclosed, as are methods for making such catalysts, and methods of
transforming biomass to bio-oil. The catalysts are especially useful for, but are not limited to, microwave- and induction-heating
based pyrolysis of biomass, solid waste, and other carbon containing materials into bio-oil. The catalysts can also be used for
upgrading the bio-oil to enhance fuel quality.
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Abstract:

PRODUCTION OF STABLE PYROLYSIS BIO-OIL FROM MUSTARD FAMILY SEEDS, MUSTARD FAMILY SEED
PRESSCAKE, AND DEFATTED MUSTARD FAMILY SEED PRESSCAKE

US20090459107 20090626 US20100907546 20101019

Publication number Publication date Application number Application date
W Us8317883 BA 20121127 US20100907546 20101019
US AGRICULTURE

BOATENG AKWASI A ; GOLDBERG NEIL M ; JOHNSON PETER B ; MULLEN CHARLES A ; RAO SERINR ;
US AGRICULTURE ; SETH SUDHIR

THE UNITED STATES OF AMERICA AS REPRESENTED BY THE SECRETARY OF AGRICULTURE ;
SECRETARY OF AGRICULTURE US GOV AS ; SECRETARY OF AGRICULTURE AS US GOV

BOATENG AKWASI A ; GOLDBERG NEIL M ; JOHNSON PETER B ; MULLEN CHARLES A ; RAO SERINR ;
SETH SUDHIR

JOHN D; G BYRON
C12P21/00 (Advanced/Invention)

C10L1/02 C10L2200/0469 C10L2290/02 C10C5/00 C10L5/447 C10B49/10 C10B53/02 C10K1/026
C10K1/028 C10K1/04 YO2E50/10 YO02E50/14 Y02E50/30 Y02P20/145

44/307 585/241

US6485841 BA, US2010279354 AA,
WO014133757, US2016177184, KR101772166, KR101599358,

Bio-oil from a feedstock selected from mustard family seeds, mustard family seed presscake, mustard family seed defatted
presscake, and mixtures thereof. The bio-oil is produced by a method involving (1) pyrolyzing the feedstock to produce bio-oil,
bio-char and non-condensable gases, (2) removing the bio-char from the bio-oil, (3) condensing the bio-oil, and (4) precipitating

the bio-oil.
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INAERIS TECHNOLOGIES LLC
BARTEK ROBERT ; CORDLE RONALD LEE ; KIOR INC

KHOSLA VENTURES III LP ; KFT TRUST VINOD KHOSLA TRUSTEE FIRST LIEN AGENT AS ; KIOR LLC ;
INAERIS TECHNOLOGIES LLC ; KFT TRUST C O KHOSLA VENTURES ; 1538731 ALBERTA LTD AGENT AS

BARTEK ROBERT ; CORDLE RONALD LEE
RONALD LEE CORDLE ; ROBERT BARTEK
ROBIC; KALHAMMER GEORG; HOVEY WILLIAMS LLP; ANDERSON JEFFREY R

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B BR BW BY BZ CACFCGCHCICLCMCNCO CRCU
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Abstract:

A method and apparatus for effective pyrolysis of a biomass utilizing rapid heat transfer from a solid heat carrier or catalyst.
Particularly, various embodiments of the present invention provide methods and apparatuses which incorporate progressive
temperature quenching and rapid disengagement of the heat carrier material and reaction product.
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Abstract:

Methods are provided for producing an alcohol-containing pyrolysis product. Initially, a hydrocarbon feedstock is pyrolyzed in the
presence of a catalyst system, the catalyst system comprising a basic metal oxide catalyst and a hydrogenation metal catalyst. A
pyrolysis product is produced that contains at least one alcohol. The basic metal oxide catalyst is comprised of at least one metal
from Group 2, Group 3 including Lanthanides and Actinides, or Group 4 of the Periodic Table of Elements, and the supported
hydrogenation metal catalyst is comprised of at least one metal from Group 6 or Groups 8-10 of the Periodic Table of Elements.
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This invention generally relates to a new method and apparatus for the fast pyrolysis of carbonaceous materials involving rapid
mixing, high heat transfer rates, precisely controlled short uniform residence times and rapid primary product quench in an
upflow, entrained-bed, transport reactor with heat carrier solids recirculation. A carbonaceous feedstock, a non-oxidative
transport gas and inorganic particulate heat supplying material are rapidly mixed in a reactor base section, then transported
upward through an entrained-bed tubular reactor. A cyclonic hot solids recirculation system separates the solids from the non-
condensible gases and primary product vapors and returns them to the mixer. Product vapors are rapidly quenched to provide
maximum yields of liquids, petrochemicals, high value gases and selected valuable chemicals.
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Abstract:

Source: EP3093331A1 [DE] Es werden ein Verfahren und eine Anlage zur Schnellpyrolyse von Biomasse, insbesondere von
Lignocellulose enthaltender Biomasse angegeben, bei denen die bereitgestellte Biomasse mit einem festen Waermetraeger unter
Pyrolysebedingungen umgesetzt wird. Bei der nachfolgenden Auftrennung der Pyrolyseprodukte wird ein fluessiges Produkt, der
Pyrolyseteer, erhalten, der auch als Kuehlmittel zur Abkuehlung der Pyrolyseprodukte verwendet wird. Erfindungsgemaess erfolgt
die Temperatureinstellung des Kuehlmittels mit Waermetauschern des Typs Plattenwaermetauscher, Spiralwaermetauscher und
Hohlschraubenrotationswaermetauscher. Machine translation: It will be a process and a system for the fast pyrolysis of
biomass, in particular from lignocellulose-containing biomass indicates which provided biomass is converted with a solid heat
carrier pyrolysis conditions. The subsequent separation of pyrolysis products obtained a liquid product of pyrolysis tar, which is
used as a coolant for the cooling of pyrolysis products. Invention according to the temperature of the coolant heat exchangers of
type plate heat exchangers, spiral heat exchanger with hollow screw Rotary heat exchangers is.
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A thermolysis process for liquefaction of biomass solids in which specific and previously unrecognized conditions are employed.
The thermolysis is carried out in a single fluidized bed of inert material operating at near atmospheric pressure, relatively low
temperature, long solids and gas residence times and moderate heating rates. The distribution of the thermolysis products among
liquid (bio-oil), solid (char) and gases under these conditions is unique. In particular, contrary to the prior art, both high liquid and
low char yields are obtained. Furthermore the liquid is of similar composition to those obtained by so called fast pyrolysis
processes of the prior art. The specified conditions are such as to allow production of liquids in high yields in an energy efficient
manner. The low severity of the conditions in comparison with previous approaches allows simplified process design and scaleup
leading to lower capital and operating costs as well as easier control.
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An apparatus and method are described for high-yield fast pyrolysis of biomass feedstock to produce a liquid bio-oil product. A
bubbling fluidized bed reactor is provided having an integrated, rapid quench apparatus for minimizing secondary cracking
reactions that can otherwise lower the yield of bio-oil. A quench stream is provided inside the reactor to minimize the residence
time that the product vapors spend at high temperature where cracking can occur. The quench stream is introduced downstream
of the fluidized bed but still internal to the reactor. The fluidized bed medium is constrained to the bottom of the reactor and is not
cooled by the quench stream.
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AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCY CZ DEDK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID
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US9670414, US2016251580, US2014221688, CN106378348, CN106378348, CN105623685,

Reactors for the pyrolysis of pyrolyzable matter, pyrolysis systems incorporating the reactors and methods of using the reactors
are provided. Also provided are systems and methods for integrating the pyrolysis and hydrodeoxygenation of pyrolyzable
matter. The pyrolysis reactors create a horizontally rotating, fluidized-bed to which pyrolyzable matter, such as biomass, may be
converted via pyrolysis into liquid fuels and/or value-added chemicals.
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Forward Citations: W018231489, FR3070870,

Abstract:

According to various aspects and embodiments, a system and method for treating a feed stream comprising hydrocarbons,
suspended solids, and an aqueous-based liquid is provided. The systems and methods may utilize a stratified multi-media bed
that includes at least one layer of a composite media comprising a mixture of a cellulose-based material and a polymer.
According to certain aspects, contacting the feed stream with the stratified multi-media bed comprises coalescing and filtering the
feed stream. According to at least one aspect, the systems and methods include a draft tube positioned within the stratified multi-
media bed that may be utilized for backwashing the layers of filter media.
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