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1) Family number: 57659271 (US2016312319A)

Title: METHOD OF AND APPARATUS FOR PRODUCING SACCHARIFIED SOLUTION BY USING BIOMASS AS RAW MATERIAL, AND
CONTINUOUS REACTOR

Abstract: A method of producing a saccharified solution, in which saccharified slurry is obtained by hydrothermally treating
cellulosic biomass slurry in a supercritical state or a subcritical state by a continuous reactor. The method reduces the risk of a
pressure reducing valve becoming clogged when the high-temperature and high-pressure slurry is flash-evaporated after being
hydrothermally treated. Also provides an apparatus for producing a saccharified solution and a continuous reactor. At the time of
hydrothermally treating the cellulosic biomass slurry by the continuous reactor continuously, the slurry is intensely stirred in a
front part of the continuous reactor, and stirred in a rear part of the continuous reactor by a stirring device with low propelling
force, such that the plug flow in the axial direction is kept while the slurry is being uniformly mixed with respect to the cross
section perpendicular to the mixing axis.
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Probable Assignee: KAWASAKI JUKOGYO KK

Assignee(s): (std): KAWASAKI HEAVY IND LTD

Assignee(s): KAWASAKI JUKOGYO KK ; KAWASAKI JUKOGYO KOBE SHI KK

Inventor(s): (std): KUSUDA HIROMASA ; TAJIRI HIRONORI ; TSUZAWA MASAKI ; TSUJITA SHOJI ; IZUMI NORIAKI ; MASAKI
TSUZAWA ; NORIAKI IZUMI ; SHOJI TSUJITA ; HIROMASA KUSUDA ; HIRONORI TAJIRI

Inventor(s): KUSUDA HIROMASA KOBE SHI ; IZUMI NORIAKI KOBE SHI ; TAJIRI HIRONORI KOBE SHI ; TSUJITA SHOJI
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KOBE SHI ; TSUZAWA MASAKI AKASHI SHI

Agent(s): CULLENS PTY LTD; SPRUSON AND FERGUSON; LEINWEBER AND ZIMMERMANN; JANUAR FERRY; PATENT
CORPORATE BODY ARCO PATENT OFFICE; OLIFF PLC

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B] BN BR BW BY BZ CACFCGCHCICLCMCNCOCRCU
CY CzZ 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 IE IL IN
IR IS IT 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 SA SC SD SE SG SI SK SL SM SN
STSVSYSZTDTGTHTITM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW

2) Family number: 57700469 (US2016017444A)

Title: PROCESSING BIOMASS

Abstract: Biomass feedstocks (e.g., plant biomass, animal biomass, and municipal waste biomass) are processed to produce
useful products, such as fuels. For example, systems are described that can be useful in enhancing sugar yields from biomass.
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4]029/AE06 4]J029/AE18 4]029/EA02 4J029/EA03 41029/EA05 4J029/EH03
4]029/JA01 41029/JA06 41029/IA09 41029/]JA19 43029/]JA25 43029/1B12
4]029/JB13 41029/IB16 4]029/IB17 41029/1B18 41029/1B22 41029/1B24
4]029/3C37 41029/IF13 43029/]F18 41029/IF22 41029/1F32 41029/1IF37
4]029/IF47 43029/JF54 43029/JF56 41029/KD02 4]J029/KD07 4J029/LA20
4B064 4B064/AD30 4B064/AD33 4B064/AD37 4B064/AD38 4B064/AD39
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4]029/IF33 43029/]F36 4]029/JF57 41029/KH01 4B064/AD01 4B064/AD09
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4D004/AA01 4D004/AA02 4D004/AA04 4D004/AA12 4D004/AA46 /’
4D004/AC05 4D004/BA03 4D004/BA06 4D004/BA07 4D004/BA10 g
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C08L83/04 C08G63/06 C12P19/14/A C12P7/42 C12P7/56 C12P7/62
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REDUCE ITS
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AP201508798 AO 20151031 AP20150008798 20140425
AP201508805 AO 20151031 AP20150008805 20140425
AP201508850 AO 20151130 AP20150008850 20140516
AP201508851 AO 20151130 AP20150008851 20140516
AU2014256918 AA 20150402 AU20140256918 20140425
AU2014256918 BB 20180426 AU20140256918 20140425
AU2014256919 AA 20150402 AU20140256919 20140425
AU2014256919 BB 20180419 AU20140256919 20140425
AU2014265243 AA 20150402 AU20140265243 20140516
AU2014265243 BB 20180426 AU20140265243 20140516
AU2014265308 AA 20150402 AU20140265308 20140516
AU2014265308 BB 20180208 AU20140265308 20140516
AU2018202833 AA 20180510 AU20180202833 20180424
AU2018203148 AA 20180524 AU20180203148 20180507
AU2018204676 AA 20180712 AU20180204676 20180627
AU2018204755 AA 20180719 AU20180204755 20180629
BR112015026760 A2 20170725 BR20151126760 20140425
BR112015026760 B1 20181113 BR20151126760 20140425
BR112015026766 A2 20170725 BR20151126766 20140425
BR112015026766 B1 20191029 BR20151126766 20140425
BR112015026769 A2 20170725 BR20151126769 20140516
BR112015026769 B1 20200107 BR20151126769 20140516
BR112015026771 A2 20170725 BR20151126771 20140516
CA2886838 AA 20150331 CA20142886838 20140425
CA2886839 AA 20150331 CA20142886839 20140425
CA2886840 AA 20150331 CA20142886840 20140516
CA2886842 AA 20150331 CA20142886842 20140516
CA2886842 AA 20141120 CA20142886842 20140516
CN105142768 A 20151209 CN201480021314 20140425
CN105142768 B 20190730 CN201480021314 20140425
CN105164268 A 20151216 CN201480024015 20140516
CN105209586 A 20151230 CN201480024509 20140516
CN105247060 A 20160113 CN201480021991 20140425
CN110272534 A 20190924 CN201910598552 20140425
CN110272535 A 20190924 CN201910598553 20140425
CU20150146 A7 20160629 CU20150000146 20140425
CU20150146 A7 20160629 CU20150000146 20151026
CuU20150147 A7 20160729 CuU20150000147 20151026
CU20150155 A7 20160831 CU20150000155 20151111
CU20150156 A7 20160629 CU20150000156 20151111
CU20150156 A7 20160629 CU20150000156 20140516
CU20170135 A7 20180403 CU20170000135 20140425
CU20170143 A7 20180605 CuU20170000143 20140516
Cu24357 B 20181004 CU20150000146 20140425
Cu24359 B 20181004 CU20150000156 20140516
EA201591635 A1l 20160331 EA20150091635 20140425
EA201591639 A1l 20160331 EA20150091639 20140425
EA201591846 Al 20160831 EA20150091846 20140516
EA201591851 A1l 20160429 EA20150091851 20140516
EP2890481 Al 20150708 EP20140788244 20140425
EP2890481 A4 20160518 EP20140788244 20140425
EP2890794 A2 20150708 EP20140788290 20140425
EP2890794 A4 20160727 EP20140788290 20140425
EP2890802 A1 20150708 EP20140798118 20140516
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EP2890802 A4 20160406
EP2890804 A2 20150708
EP2890804 A4 20161005
EP3108055 A2 20161228
EP3108055 A4 20171213
ID201605571 A 20161014
ID201703714 A 20170413
1ID201703828 A 20170413
ID201703987 A 20170421
1L241907 AO 20151231
1L241908 A0 20151231
1L242098 A0 20151231
1L242099 A0 20151231
IN02913MN2015 A 20160603
IN02914MN2015 A 20160603
IN03024MN2015 A 20160603
INO3025MN2015 A 20160603
IN201928034501 A 20190920
JP2016516870 T2 20160609
JP2016518136 T2 20160623
JP2016519936 T2 20160711
JP2016523525 T2 20160812
JP6649249 B2 20200120
KR20160002751 A 20160108
KR20160002752 A 20160108
KR20160007505 A 20160120
KR20160007506 A 20160120
MX2015014718 Al 20160307
MX2015014719 A1 20160630
MX2015015335 Al 20160304
MX2015015336 Al 20160304
MX360763 B 20181115
PH2015500597 A 20150511
PH2015500599 A 20150511
PH2015500602 A 20150511
PH2015500604 A 20150511
SG10201707552V A1 20171129
SG10201805568T A1 20180730
SG10201805569R A1 20180830
SG11201502476V A1 20150429
SG11201502477W A1 20150429
SG11201502478Y A1 20150429
SG11201502479P A1 20150429
TH160618 A 20170302
TH160619 A 20170302
TH160620 A 20170302
TH170534 A 20171116
UA117749 C2 20180925
US2016017444 AA 20160121
US2016053047 AA 20160225
US2016060386 AA 20160303
US2016076062 AA 20160317
US2016083754 AA 20160324
US2017159077 AA 20170608
US2018187218 AA 20180705
US2019322800 AA 20191024
US10174160 BB 20190108
US10501761 BB 20191210
W014176508 A2 20141030
W014176508 A3 20150122
W014176509 A1 20141030
W014186652 Al 20141120
W014186670 A2 20141120
W014186670 A3 20150611
W015126463 A2 20150827
W015126463 A3 20151029
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US20130816664P 20130425
US20130824597P 20130517
AU20140256919 20140425
W02014US35469 20140425
AU20140265308 20140516
US20140758893 20140516
US20140014718P 20140620
US20150439799 20150430
US20170434779 20170216
AU20180203148 20180507
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JP20160510797T
JP20160514108T
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JP20160514108T
KR20157028017
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MX20150015335
MX20150015336
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3) Family number: 43952853 (US2009286295A)

Title: PROCESSING BIOMASS

Abstract: Biomass (e.g., plant biomass, animal biomass, and municipal waste biomass) is processed to produce useful products,
such as fuels. For example, systems can use feedstock materials, such as cellulosic and/or lignocellulosic materials, to produce

ethanol and/or butanol, e.g., by fermentation
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4) Family number: 62791570 (US2016186072A)
Title: CONVERSION OF BIOMASS, ORGANIC WASTE AND CARBON DIOXIDE INTO SYNTHETIC HYDROCARBONS

Abstract: A process and system for producing a synthetic hydrocarbon having a desired H/C ratio is disclosed. Organic material
is biochemically digested in a two stage biodigester for separately producing a hydrogen containing biogas substantially free of
methane in a first stage and a methane containing biogas in a second stage. The methane containing biogas is reformed in a first
reformer to generate hydrogen gas and carbon monoxide gas, which are then combined in a mixer with the hydrogen containing
biogas into a syngas in amounts to achieve in the syngas an overall H/C ratio substantially equal to the desired H/C ratio. The
syngas is reacted with a catalyst in a second reformer, a Fischer-Tropsch (FT) reactor, to produce the hydrocarbon. Using a two
stage biodigester allows for the generation of separate hydrogen and methane streams, a more economical generation of the FT
syngas and reduced fouling of the FT catalyst.

Classifications:

International (apc 8-9): C01B3/34 C02F11/04 C07C1/04 C10G1/00
C10G2/00 C10G50/00 C10L1/04 C12M1/00 C12M1/107 C12P3/00
C12P5/02 D21C1/02 D21C1/10 (Advanced/Invention); Feedstock Preparation _,_--r‘—:“'J
CO02F11/04 (Advanced/Non-invention)

CPC: C10G2/34 C10G2/32 C12M23/58 C12P3/00 C12P5/023 C12M21/04

11
C12M21/12 C12M43/00 YO2E50/343 Y02P30/30 .____d__./
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Publication number Publication date Application number Application date
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US2016186072 AA 20160630 US20150978893 20151222
US2018094195 AA 20180405 US20170725482 20171005
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Priority:
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Probable Assignee: D SALT AND ASSOCIATES LTD
Assignee(s): (std): GREENFIELD SPECIALTY ALCOHOLS INC

Assignee(s): HAFEZ HISHAM MOHAMED ; SEHDEV RANJIT ; LEHOUX RICHARD ROMEO ; SALT DAVE ; D SALT AND
ASSOCIATES LTD
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Agent(s): BORDEN LADNER GERVAIS LLP; HERZOG FIESSER AND PARTNER PATENTANWAELTE PARTG MBB; FRITZ
JOACHIM T ET AL
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CY CzZ 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 IE IL IN
IR 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
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5) Family number: 48694764 (US2011081689A)
Title: PROCESS FOR THERMAL-MECHANICAL PRETREATMENT OF BIOMASS

Abstract: Disclosed is a process for the thermal-mechanical pretreatment of biomass. The process includes subjecting a biomass
feedstock including fibers containing cellulose, hemicellulose and lignin, to thermal reaction under conditions exceeding
atmospheric pressure, at a temperature exceeding ambient temperature, at a predetermined moisture content and for a
predetermined amount of time. Subsequently, the pressure of said thermal reaction is reduced under conditions resulting in
explosive decompression of said biomass. The decompressed biomass is then subjected to axial shear forces to mechanically
reduce the size of the fibers of the biomass to obtain treated biomass. The resultant treated biomass has a high level of
enzymatic digestability and a low concentration of degradation products.
Classifications:

International (zpc 8-9): BO1F7/02 B01J19/00 B02C13/13 B02C23/08
B09B3/00 C08B1/00 C10L1/02 C12P1/00 C12P19/02 C12P5/00 C12P7/10
F23G5/027 (Advanced/Invention)
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Publication number Publication date Application number Application date
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Assignee(s): (std): FLANEGAN KEITH C ; HARDSTAD DENNIS A ; HARSTAD DENNIS A ; KL ENERGY CORP ; SCHULTZE JAMES D
; LITZEN DAVID B

Assignee(s): BLUE SUGARS CORP

Inventor(s): (std) SCHULTZE JAMES D ; HARSTAD DENNIS A ; LITZEN DAVID B ; FLANEGAN KEITH C ; HARDSTAD DENNIS A
Inventor(s): KEITH C FLANEGAN ; JAMES D SCHULTZE ; DENNIS A HARSTAD ; DAVID B LITZEN

Agent(s): SULLIVAN ROBERT C JR; SULLIVAN JR ROBERT C

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B BR BW BY BZ CACFCGCHCICLCMCNCOCRCUCY
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 IE IL IN 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 PE PG PH PL PT RO RS RU SC SD SE SG SI SK SLSM SN ST SV SY SZ TD TG TH
TITMTN TR TT TZ UA UG US UZ VC VN ZA ZM ZW

6) Family number: 47930866 (US2010326610A)
Title: SYSTEM AND METHOD FOR CONTINUOUSLY TREATING BIOMASS

Abstract: A continuous biomass pretreatment system and method is provided. The system comprises a pipe reactor having an
input end, an output end, an interior and an exterior. The pipe reactor does not have a mixing component that passes from the
interior to the exterior and rotates with respect to the pipe. The system further comprises a pump in communication with the input
end of the pipe reactor, a valve in communication with the output end of the pipe reactor, and a flash vessel having an input
opening in communication with the output of the valve.

Classifications:

International (1rc 8-9): C10L5/00 D21C3/26

D21C7/00 (Advanced/Invention)

International (1pc 1-7): B01J8/00 C10L1/00

CPC: D21C3/26 D21C7/00

European: D21C3/26 D21C7/00

US: 162/17 162/17P 162/237 162/237S
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Abstract: A system has been developed for pretreating cellulosic biomass feed stock including: a first pressurized reactor
receiving the feed stock, wherein the feed stock undergoes hydrolysis in the first pressurized reactor; a sealing device having a
first pressurized coupling to a feedstock discharge port of the first pressurized reactor, and a second pressurized coupling to a
second pressurized reactor; a drain for a liquid including dissolved hemi-cellulosic material extracted from the feed stock in at
least one of the first pressurized reactor and the sealing and extraction device; the second pressurized reactor assembly
receiving the pressurized feed stock from the sealing device at a pressure substantially greater than the pressure in the first
pressurized reactor, wherein cells of the feed stock are infused with water in the second pressurized reactor, and an expansion
device downstream of the second pressurized reactor assembly, wherein the expansion device rapidly releases the pressure of
the feed stock discharged from the second pressurized reactor such that the feed stock undergoes a steam explosion reaction.
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Title: METHOD AND APPARATUS FOR THE ENERGY DENSIFICATION OF A MATERIAL IN THE FORM OF DIVIDED SOLIDS, WITH A
VIEW TO OBTAINING PYROLYSIS OILS FOR ENERGY PURPOSES

Abstract: A method and installation for energy densification of a material to obtain pyrolytic oils for energy. The method includes
preconditioning the material by heating and drying to raise the material temperature close to 100 degrees centigrade and a
relative humidity not exceeding about 10 percent; pyrolyzing the material that is subsequently caused to flow through a
substantially hermetic reactor containing at least one transfer screw or vibrating tube heated by the Joule effect, the material
heated progressively in the range of 300 degrees centigrade to 850 degrees centigrade, the electrical power passing through the
transfer screw or the vibrating tube for providing heating regulated as a function of the material in order to obtain the desired
temperature level during the transit time of the material through the reactor; extracting pyrolysis gas from a high portion of the
reactor for rapid recondensation in a vertical condenser; and recovering pyrolytic oils from a low portion of the vertical
condenser.
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Title: BIODEGRADABLE GRAFTED BLOCK COPOLYMER MATRIX COMPOUND HAVING HIGH CONTENT OF STEAM-EXPLODED
BIOMASS, A PORDUCING METHOD THEREOF, AND METHOD OF PRODUCING MOLDED ARTICLE USING THE SAME

Abstract: The present invention relates to a biodegradable grafted block copolymer matrix compound of slurry type containing
biomass and grain powders as main components, and also to also to production and molding methods thereof. This matrix
compound has a water-plasticizing property, a curing property according to dehydration crosslinking caused by polycondensation
occurring in a drying process, and a composite characteristic of thermoplastic resin.
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