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1) Family number: 55797019 (US2014045226A)
Title: PROCESS FOR TREATING LIGNOCELLULOSIC BIOMASS

Abstract: A process for treating lignocellulosic biomass is described. The process includes treating particulate biomass with alkali
to partially remove hemicellulose sheath on cellulose microfibrils of the biomass; and carrying out an oxidation reaction on the
alkali treated biomass to form a treated biomass having a disrupted cellulose crystalline structure. The treated biomass may be
further processed to form free sugars and lignin and the free sugars can be used to produce bio-ethanol or used as sugar source
in fermentation processes.

Classifications:

International (apc8-9): C12P19/14 C12P7/08 C12P7/14

D21C1/06 (Advanced/Invention);

C12R1/685 C12R1/69 (Advanced/Non-invention)

CPC: D21C1/06 C12P19/14 C12P7/14 D21C11/0007 C12P7/10

C12P19/02 C12P2201/00 Y02E50/16

US: 162/14 426/60 435/162 435/99
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B cN103757060 A 20140430 CN201310344011 20130808

W US2014045226 AA 20140213 US20130937855 20130709
Priority:
US20120680997P 20120808 US20130937855 20130709

Probable Assignee: DAKOTA STAR CAPITAL LLC
Assignee(s): (std): DAKOTA STAR CAPITAL LLC

Inventor(s): (std):  BIAN YILIN ; J BRUCE WICKING ; KUO MONLIN ; LIU PING ; PING LIU ; MONLIN KUO ; WICKING J BRUCE ;
YILIN BIAN

2) Family number: 47719142 (US2010305241A)

Title: DERIVATIVES OF NATIVE LIGNIN

Abstract: The present invention provides derivatives of native lignin having a certain aliphatic hydroxyl content. Surprisingly, it
has been found that consistent and predictable antioxidant activity may be provided by selecting for derivatives of native lignin
having a certain aliphatic hydroxyl content.
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International (apc 8-9): A23K1/12 A23K1/14 A23K10/30 A23K10/32
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US: 1/1 106/164.01 106/270 144/344 156/62.2 162/14 162/158 162/165

252/182.12 252/182.13 252/182.29 264/319 426/542 514/777 524/13
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524/76 524/76P 524/76S 525/480 530/500 530/500S 530/507 530/507S
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3) Family number: 48434323 (US2011262984A)

Title: METHOD FOR PRODUCING ETHANOL AND CO-PRODUCTS FROM CELLULOSIC BIOMASS

Abstract: The present invention generally relates to processes for production of ethanol from cellulosic biomass. The present
invention also relates to production of various co-products of preparation of ethanol from cellulosic biomass. The present
invention further relates to improvements in one or more aspects of preparation of ethanol from cellulosic biomass including, for
example, improved methods for cleaning biomass feedstocks, improved acid impregnation, and improved steam treatment, or

"steam explosion."
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Assignee(s): ABENGOA BIOENERGY NEW TECHNOLOGIES INC CHESTERFIELD ; ABENGOA BIOENERGY NEW
TECHNOLOGIES LLC ; ARMSTRONG TEASDALE LLP

Inventor(s): (std): NGUEN QUANG A ; NGUYEN QUANG A
Inventor(s): NGUYEN QUANG A CHESTERFIELD ; QUANG A NGUYEN
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Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B BR BW BY BZ CACFCGCHCICLCMCNCO CRCUCY
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 LI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY
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4) Family number: 19937360 (US2394273A)
Title: DEFIBERING OF WET STRENGTH PAPER

Abstract: Waste paper which contains acid-curing melamine-, urea-, or thiourea-formaldehyde resin and c. and which is of high
wet-strength, is defibred by heating to 100-212 DEG F. with acidic material to bring the pH value to 5 or less in a 0.6 per cent
suspension, and mechanically disintegrating. The acidic material may be sulphuric, hydrochloric or phosphoric acid, sodium
bisulphate, nitre cake, or ammonium-or aluminium sulphate.
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International (zpc 1-7): D21C5/02
CPC: YO2W30/648 D21C5/02
European: D21C5/02

US: 162/11 162/163 162/4

Family:
Publication number Publication date Application number Application date
l GB587109 A 19470415 GB19430006313 19430420
W us2394273 A 19460205 US19420437207 19420401
Priority:
US19420437207 19420401
Probable Assignee: AMERICAN CYANAMID CO
Assignee(s): (std): AMERICAN CYANAMID CO
Assignee(s): AMERICAN CYANAMID COMPANY
Inventor(s): (std): THOMAS WALTER M

5) Family number: 23967395 (WO0131066A1)
Title: REACTION METHOD, REACTION APPARATUS AND ENZYME

Abstract: A reaction method wherein a mediator in an activated state is poured into a reaction system containing a substrate. In
this method, it is preferable to activate the mediator under mild conditions with the use of an enzyme as a preliminary step. Itis
particularly preferable that a highly active mediator, which has been improved in the activity and/or stability, is poured into the
above-described reaction system. A method of enzymatically decomposing a substrate comprising immobilizing an oxidizing
enzyme peroxidase in a structural unit which has almost the same size as the enzyme size and a structural stability, and
decomposing the substrate in the presence of an oxidizing agent at such a concentration as being accepted by the immobilization.
A reaction promoter which is to be used in a reaction system of decomposing a substrate with an oxidizing enzyme, has a
diketone structure allowing radicalization due to the function of the oxidizing enzyme and is soluble in water. A manganese
peroxidase liquor and manganese peroxidase obtained by culturing a white rot fungus variant SC26 strain.

Classifications:

International (zpc 8-9): B01J19/00 C12M1/40 C12N11/00 C12N11/14
C12N9/08 C12Q1/28 C12S3/08 C12S3/12 C12599/00 D21C11/00
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C12599/00 D21C5/00 D21C9/147 (Core/Invention); |
D21C9/10 (Core/Non-invention)

1 i T'Eli

International (pc 1-7): A62D3/00 B01]19/00 C12M1/40 C12N11/00 | UI Feg h;’ i

C12N11/14 C12N9/12 C12Q1/28 C12513/00 C12S3/08 C12S3/12 I b | |

D21C11/00 D21C3/00 D21C9/10 D21C9/147 - = g =

CPC: C12N9/0065 C12N11/14 D21C5/005 D21C9/1063 a — i B

European: C12M1/40 C12N11/14 C12N9/00P24 D21C5/00B N21C9/10H e
8., WASTE LIQUOR £...SUBSTRATE SOLUTICH
Bo. . TULE %...SUBSTRATE SOLUTION
- - .BLEACAING TNNK b HYDROGES PERONIDE
4...RCTIVATID ¥n IOM 4. . MALONIC AZID
&...EMZIYME REACTION COLUBMN

Family:
Publication number Publication date Application number Application date
W cA2389212 AA 20020425 CA20002389212 20001030
W cN1384889 A 20021211 CN20008015117 20001030
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Priority:
JP19990306661 19991028 JP19990313026 19991102 JP20000330034 20001030

W02000JP07618 20001030
Probable Assignee: TOYOTA CENTRAL RES AND DEV

Assignee(s): (std): KAJINO TSUTOMU ; LI BO ; SASAKI TOSHIYA ; TAKAHASHI HARUO ; SUGIYAMA HIDEHIKO ; TOYOTA
CENTRAL RES AND DEV ; TOYODA CHUO KENKYUSHO KK ; ASAMI OSAMU ; TOYOTA CENTRAL R AND D
LABS INC

Assignee(s): KABUSHIKI KAISHA TOYOTA CHUO KENKYUSHO ; TOYOTA CHUO KENKYUSHO KK ; TOYOTA CENTRAL RES
AND DEV LAB INC ; TOYOTA CHUO KENKYUSHO K K

Inventor(s): (std): ASAMI OSAMU ; HARUO TAKAHASHI ; HIDEHIKO SUGIYAMA ; KAJINO TSUTOMU ; LI BO ; RI BOU ; SASAKI
TOSHIYA ; SUGIYAMA HIDEHIKO ; TAKAHASHI HARUO ; TSUTOMU KAJINO

Agent(s): SMART AND BIGGAR
Designated states: AT BE CA CHCN CY DE DK ES FI FR GB GR IE IT LI LU MC NL PT SE US
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6) Family number: 28692484 (US5225047A)
Title: Crosslinked cellulose products and method for their preparation

Abstract: The invention is a method of making a wet formed, sheeted, readily reslurriable sheeted crosslinked cellulose and the
products made by the method. Crosslinked wood pulp fibers tend to be quite brittle. If crosslinked while in sheeted form, the
sheets cannot be readily defibered, either in a wet or dry state, without serious fiber degradation. The sheet products of the
present invention can be easily redispersed or repulped in water without significant fiber breakage. The present products are
made by including within the sheet, while still in wet form, a debonding or softening agent which is preferably added before the
latent crosslinking reactant. Most preferably the debonder is added prior to the headbox of a paper machine and the crosslinking
reactant is applied near the end of the forming wire or at the press section. The treated sheet is dried conventionally. Crosslinking
may occur entirely during drying or during a period of additional heating, usually at a temperature in excess of 100 DEG C. for a
short period of time. Conventional debonding agents and crosslinking reactants are suitable. The softening agent apparently
reduces or prevents adhesive bonding between adjacent fibers caused by polymer formation external to the fiber under reaction
conditions.
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M EP0621916 A1 19941102 EP19930903446 19930113
M EP0656969 Al 19950614 EP19930916799 19930625
M EP0656969 B1 19991215 EP19930916799 19930625
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7) Family number: 57700495 (US2016076112A)
Title: CO-SOLVENT TO PRODUCE REACTIVE INTERMEDIATES FROM BIOMASS

Abstract: The disclosure provides a system for production of reactive intermediates from lignocellulosic biomass. The reactive
intermediates can be used as platform chemicals for biological conversions or can be further catalytically upgraded to be used as
"drop in" reagents for fuels. The disclosure provides methods and compositions useful for processing biomass to biofuels and
intermediates.
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8) Family number: 40798647 (US2007259412A)
Title: PROCESS FOR THE PRODUCTION OF BIOFUEL FROM PLANT MATERIALS

Abstract: An integrated process for the production of ethanol from woody plant material is provided, the process comprising:
contacting a continuous flow of the plant material with a counter-current continuous flow of an aqueous ethanol solution at
elevated temperature and pressure to provide plant material depleted of lignin; removing ethanol from the lignin-depleted plant
material; contacting a continuous flow of the lignin-depleted plant material with water at elevated temperature and pressure to
solubilize xylose within the plant material; and hydrolyzing cellulose present in the plant material to form glucose, which in turn is
fermented to produce ethanol.
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9) Family number: 13332653 (US5693296A)
Title: CALCIUM HYDROXIDE PRETREATMENT OF BIOMASS

Abstract: Lignocellulose-containing materials are treated with lime (calcium hydroxide) and water at a relatively high
temperature and for a certain period of time under certain conditions. The process variables were: lime loading which ranged
from about 2 to about g Ca(OH)2/100 g dry material; water loading which ranged from about 6 to about 19 g water/g dry
material; treatment temperature which varied from about 50 DEG C. to about 150 DEG C.; and treatment time which varied from
about 1 to about 36 hours. The effects of treatment time and temperature were interdependent. A process for lime recovery is
developed. The soluble Ca(OH)2 was washed out of the pretreated material with water and converted to insoluble CaCO3, by
reacting with CO2, and was thus separated. The CaCO3 can be heated to produce CaO and CO2. The CaO is hydrated to
Ca(OH)2 which can be reused as the lignocellulose treatment agent. Carbon dioxide is reused for lime recovery.
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AND M UNIV

Inventor(s): (std): DAVID RICHARD R ; DAVIDSON RICHARD R ; HOLTZAPPLE MARK T ; DAVISON RICHARD R ; HOLTZAPPLE
T ; DAVISON R ; NAGWANI MURLIDHAR ; HOLTZZAPPLE MARK T

Inventor(s): MURLIDHAR NAGWANI ; RICHARD R DAVIDSON ; MARK T HOLTZAPPLE ; RICHARD R DAVISON ; MARK T
HOLTZZAPPLE
Agent(s): MBM INTELLECTUAL PROPERTY LAW LLP
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10) Family number: 48345660 (US2012273413A)
Title: FERMENTATION AND CHEMICAL TREATMENT OF PULP AND PAPER MILL SLUDGE

Abstract: A method of chemically treating partially de-ashed pulp and/or paper mill sludge to obtain products of value comprising
taking a sample of primary sludge from a Kraft paper mill process, partially de-ashing the primary sludge by physical means, and
further treating the primary sludge to obtain the products of value, including further treating the resulting sludge and using the
resulting sludge as a substrate to produce cellulase in an efficient manner using the resulting sludge as the only carbon source
and mixtures of inorganic salts as the primary nitrogen source, and including further treating the resulting sludge and using the
resulting sludge to produce ethanol.

Classifications:

International (zpc 8-9): C02F1/68 C02F3/12 C02F9/04 C02F9/14

C12P19/02 C12P7/10 C12P7/18 D21C11/00 (Advanced/Invention); Fotont Application Fabtatien N 01D Skectieff LS ML AL
C02F103/28 D21C3/02 (Advanced/Non-invention)

CPC: D21C11/0007 C02F2103/28 D21C3/02 Y02E50/16
European: D21C11/00B M02F103/28 N21C3/02 Y02E50/16
US: 210/606 210/703 210/749 210/754 435/165 435/256.7
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B Wwo011022644 A3 20110414 W02010US46161 20100820

Priority:

US20090235877P 20090821 US20090235894P 20090821 W02010US46161 20100820
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Probable Assignee: AUBURN UNIV
Assignee(s): (std): KANG LI ; LEE YOON Y ; UNIV AUBURN ; WANG WEI

Assignee(s): AUBURN UNIV ; AUBURN UNIVERSITY
Inventor(s): (std): KANG LI ; LEE YOON Y ; WANG WEI
Agent(s): BARNES AND THORNBURG LLP; COLTON LAURENCE P

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B BR BW BY BZCACFCGCHCICLCMCNCOCRCUCY
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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
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11) Family number: 48789791 (US2011094678A)

Title: DELIGNIFICATIN OF BIOMASS CONTAINING LIGNIN AND PRODUCTION OF AMINO LIGNIN ALDEHYDE RESINS AND
CARBOHYDRATES

Abstract: Delignification of biomass consisting of lignin containing plant is done by utilizing an amino compound in and aqueous
solution at ambient temperature up to 150 degree C. to produce and aqueous solution of amino salt of lignin and an amino-
lignin-cellulose which is not soluble in water. The aqueous solution of amino salt of lignin is then filtered off of the amino-
lignin-cellulose. The aqueous solution of amino salt of lignin or the amino salt of lignin with the amino-lignin-cellulose may be
reacted with an aldehyde to produce an amino-lignin-aldehyde resin or an amino-lignin-cellulose aldehyde resin which may be of
the thermoplastic or thermosetting type. The thermoplastic resins are fire resistant, hard, strong, not water soluble and may be
used to make exterior fiberboard, OAS boards, plywood, molded products, etc. These urea salts of lignin may also be utilized as
long acting fertilizer, to produce plastics and other products. The amino-lignin-cellulose may be hydrolyzed by any suitable means
such as acid hydrolysis into carbohydrates which can be fermented in alcohol.

Classifications:

International (zpc 8-9): B32B23/04 B32B37/12 C07G1/00 C08H6/00 C0O8H7/00 C08L1/00 C08L97/00 C0O8L97/02 C09D197/02
C09J197/02 C13D1/14 D21C3/20 (Advanced/Invention)

CPC: C0O8H6/00 C08H8/00 C08G18/6484 C08G18/6492 C08G18/6517 C08G18/7664 C08G2101/0025 C08G14/08 C07G1/00
C08G14/06 C08L97/02 C0O8K5/17 C091189/00 C091197/005 C08L97/005 Y10T428/31975 B32B2307/54 B32B21/14 B32B21/042
B32B21/02 B32B7/12 C09]189/06 C09J189/04 C09]J189/005 C08B37/0057 C08K3/013 C08L61/20 C08L89/00

European: C07G1/00
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12) Family number: 30468872 (W004031474A1)

Title: METHOD FOR REDUCING DEPOSITS IN INDUSTRIAL SYSTEMS CONTAINING WATER BY ADDITION OF HYDROPHOBIC
ORGANIC SOLVENT AND TENSIDE

Abstract: The invention concerns a method for reducing deposits in industrial systems containing water by addition of at least
one hydrophobic organic solvent in combination with at least one tenside to the aqueous system either proportional to the volume
of water or proportional to the level of any solids transported in the water, wherein the at least one tenside constitutes 0,1 percent
w/w to 10 percent w/w of the overall amount of organic solvent and tenside to be added to the system.

Classifications:
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13) Family number: 20593979 (US2001004869A)

Title: SUPPLEMENTATION OF ESSENTIALLY AMORPHOUS CELLULOSE NANOFIBRILS WITH CARBOXYCELLULOSE WHICH HAS A
HIGH DEGREE OF SUBSTITUTION

Abstract: The present invention relates to compositions comprising essentially amorphous cellulose nanofibrils, at least one
additive chosen from carboxycellulose with a degree of substitution of more than 0.95, a natural polysaccharide, a polyol, and
optionally at least one co-additive, the content of additive and of optional co-additive being less than or equal to 30 percent by
weight relative to the weight of nanofibrils and of additive and of optional co-additive. Similarly, a subject of the invention is a
process for preparing such compositions, which consists in adding the additive and the optional co-additive to a suspension of
essentially amorphous nanofibrils, and then in drying the suspension thus supplemented. The compositions obtained are readily
redispersable and conserve their initial Theological properties.
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