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1) US2009029433A - HYDROGEN PRODUCING MICROORGANISM USEFUL FOR ENE...

1) Family number: 42871042 (US2009029433A) © PatBase 

Title: HYDROGEN PRODUCING MICROORGANISM USEFUL FOR ENERGY GENERATION FROM DIVERSE CARBOHYDRATES

Abstract: The disclosed invention relates to an isolated hydrogen gas producing microorganism, termed Enterobacter sp.
SGT 06-1(TM).
Classifications: 
International (IPC 8-9): C07H21/00 C12N1/00 C12N15/00
C12N15/01 C12N15/74 C12P3/00 (Advanced/Invention);
C07H21/00 C12N1/00 C12N15/00 C12N15/01 C12N15/74
C12P3/00 (Core/Invention)
CPC: C12R1/01 C12P3/00 Y02P20/128
European: C12P3/00 C12R1/01
US: 435/168 435/168P 435/243 435/243S 435/440 435/440S
435/443 435/443S 435/444 435/444S 435/446 435/446S 435/448
435/448S 435/472 435/472S 435/473 435/473S 536/24.32
536/24.320S

Family:

 Publication number  Publication date  Application number  Application date   
 US2009029433 AA  20090129  US20070829599  20070727  

 Priority:

US20070829599 20070727

 Probable Assignee: ELMAR SCHMID AND JAMES GIBSON 

 Assignee(s): (std): ELMAR SCHMID AND JAMES GIBSON 

 Assignee(s): DR ELMAR SCHMID AND JAMES GIBSON 

 Inventor(s): (std): GIBSON JAMES WARNER ; SCHMID ELMAR 

 Agent(s): PATENTIQUE PLLC  
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2) US2008176301A - HYDROGEN PROCESSING, AND IMPURITY REMOVAL AND C...

2) Family number: 41912097 (US2008176301A) © PatBase 

Title: HYDROGEN PROCESSING, AND IMPURITY REMOVAL AND CLEANING METHODS IN A BIOMASS CONVERSION PROCESS

Abstract: In one embodiment, the disclosure includes a method of biomass conversion including fermenting biomass to
produce a carboxylic acid or carboxylate salt and hydrogen gas, recovering the hydrogen gas, and converting the carboxylic
acid or carboxylate salt to an alcohol using the hydrogen gas. In one embodiment, the hydrogen produced by biomass
conversion may be converted to an acetate. Another embodiment relates to a biomass conversion system. The system may
include: a fermentation unit for fermentation of biomass to a carboxylic acid or carboxylate salt in a fermentation broth and
for production of a carbon dioxide and hydrogen gas stream, an extraction unit for extracting the carboxylic acid or
carboxylate salt from the fermentation broth, a gas extraction unit for separation of the hydrogen gas and the carbon
dioxide, and a production unit for production of an alcohol from the carboxylic acid or carboxylate salt using the hydrogen
gas.
Classifications: 
International (IPC 8-9): C07C29/145 C07C29/149 C07C31/02
C12M1/00 C12P C12P3/00 C12P7/02 C12P7/04 C12P7/08 C12P7/40
C12P7/54 C12P7/62 (Advanced/Invention);
C07B61/00 C12P3/00 C12P7/40 (Advanced/Non-invention);
C07C29/00 C07C31/00 C12M1/00 C12P3/00 C12P7/02 C12P7/40
C12P7/62 (Core/Invention);
C07B61/00 C12P3/00 C12P7/40 (Core/Non-invention)
International (IPC 1-7): C12P3/00
CPC: C12M21/04 C12M23/58 C12M47/06 C12M47/18 C12P3/00
C12P7/02 C12P7/40 C12P7/54
European: C12M21/04 C12M23/58 C12M47/06 C12M47/18
C12P3/00 C12P7/02 C12P7/40 C12P7/54
US: 435/135 435/135P 435/140 435/140S 435/157 435/157P
435/300.1 435/300.100S
JP F-Term: 4B029 4B029/AA02 4B064 4B064/AA03 4B064/AD01
4B064/CA01 4B064/CC01 4B064/CD23 4B064/CD30 4H006
4H006/AA02 4H006/AC41 4H006/AD17 4H006/AD19 4H006/BA21 4H006/BA26 4H006/BA61 4H006/BD70 4H006/BD84
4H006/BE20 4H006/FE11 4H039 4H039/CA60 4H039/CB40 
JP F-Index: C07B61/00/300 C07C29/145 C07C29/149 C07C31/02 C12M1/00/C  C12P3/00/Z C12P7/08 C12P7/40

Family:

 Publication number  Publication date  Application number  Application date   
 AU2007329521 AA  20080612  AU20070329521  20071130  

 BRPI0719435 A2  20131210  BR2007PI19435  20071130  

 CA2670802 AA  20090525  CA20072670802  20071130  

 CN101611147 A  20091223  CN200780050846  20071130  

 EP2087126 A1  20090812  EP20070865010  20071130  

 HK1139709 A1  20100924  HK20100105901  20100614  

 IN03692DN2009 A  20091225  IN2009DN03692  20090605  

 JP2010511387 T2  20100415  JP20090539516T  20071130  

 KR20090095622 A  20090909  KR20097013689  20071130  

 MX2009005806 A1  20090608  MX20090005806  20071130  

 US2008176301 AA  20080724  US20070948506  20071130  

 US2010248318 AA  20100930  US20100795377  20100607  

 WO08070561 A1  20080612  WO2007US86106  20071130  

 WO08070561 C2  20081009  WO2007US86106  20071130  

 Priority:

US20060868251P 20061201 US20070948506 20071130 WO2007US86106 20071130
US20100795377  20100607

 Probable Assignee: TEXAS A AND M UNIV SYSTEM 

 Assignee(s): (std): DAVISON RICHARD R ; GRANDA CESAR B ; HOLTZAPPLE MARK T ; TEXAS A AND M UNIV SYS 

 Assignee(s): TEXAS A AND M UNIV SYSTEM ; TEXAS A AND M UNIV SYSTEMS ; TEXAS A AND M UNIV 

 Inventor(s): (std): GRANDA CESAR B ; HOLTZAPPLE MARK T ; DAVISON RICHARD R 

 Inventor(s): CESAR B GRANDA ; MARK T HOLTZAPPLE ; RICHARD R DAVISON 

 Agent(s): PIZZEYS; DARK IP; KIRBY EADES GALE BAKER; LJUNGBERG ROBERT; AGNES LEUNG; BAKER BOTTS
LLP PATENT DEPARTMENT; CONLEY ROSE PC  DAVID A ROSE; LECOINTE MICHELLE M 

 Designated states: AE AG AL AM AT AU AZ BA BB BE BF BG BH BJ BR BW BY BZ CA CF CG CH CI CM CN CO CR CU CY
CZ DE 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
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 PG PH PL PT RO RS RU SC  SD SE SG SI SK SL SM SN SV SY SZ
TD TG TJ TM TN TR TT TZ UA UG US UZ VC  VN ZA ZM ZW
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3) US2014209093A - PROCESSING BIOMASS

3) Family number: 56254366 (US2014209093A) © PatBase 

Title: PROCESSING BIOMASS

Abstract: Methods and systems are described for processing cellulosic and lignocellulosic materials into useful intermediates
and products, such as energy and fuels. For example, conveying systems and methods, such as highly efficient vibratory
conveyors, are described for the processing of the cellulosic and lignocellulosic materials.
Classifications: 
International (IPC 8-9): A23K10/37 A23L A23L3/26 A61L11/00
A61L2/08 B01D B01D15/00 B01D15/02 B01D15/04 B01D15/18
B01D3/00 B01D33/06 B01D35/00 B01D37/02 B01D37/04 B01D39/08
B01D39/18 B01D53/32 B01D53/44 B01D53/66 B01D53/81
B01D53/82 B01D61/42 B01D61/44 B01F15/06 B01F7/08 B01J
B01J19/08 B01J19/12 B01J19/14 B01J19/22 B01J20/12 B01J20/18
B01J20/26 B01J20/281 B01J20/34 B01J23/36 B01J27/053 B01J38/10
B01J38/12 B01J39/20 B01J39/26 B03B5/02 B07B1/28 B07B9/00
B09B3/00 B09B5/00 B65G B65G17/30 B65G27/00 B65G27/04
B65G33/14 B65G33/24 B65G47/00 B65G49/00 B65G53/04
B65G53/24 B65G53/40 B65G53/60 C02F11/00 C02F11/02
C07C29/149 C07C29/156 C07C31/00 C07C31/08 C07C31/12
C07C51/00 C07C51/23 C07C53/124 C07C67/00 C07C67/08
C07C69/24 C07H1/08 C08H8/00 C08J3/00 C08J3/28 C08L1/02
C08L97/02 C10B19/00 C10B53/02 C10G1/00 C10G1/02 C10G1/10
C10G32/04 C10L1/02 C10L5/40 C10L5/44 C10L5/46 C10L9/08
C12F3/02 C12M1/00 C12N C12N1/02 C12N1/22 C12N13/00 C12P
C12P1/00 C12P1/02 C12P1/04 C12P19/00 C12P19/02 C12P19/14
C12P3/00 C12P7/00 C12P7/02 C12P7/04 C12P7/06 C12P7/08
C12P7/10 C12P7/14 C12P7/18 C12P7/24 C12P7/26 C12P7/40
C12P7/44 C12P7/52 C12P7/54 C12P7/56 C12P7/62 C12P7/64
C13K1/00 C13K1/02 C13K1/04 C13K13/00 D06M D06M10/00
D21B1/02 D21C1/00 D21C1/10 D21C5/00 D21C9/00 E04B1/92
E04H5/00 E04H5/02 F01D15/10 F01K13/00 F22B1/02 G01T G01T7/08
G1T7/08 G21F G21F1/04 G21F1/08 G21F3/00 G21F7/00 G21K G21K1/04 G21K5/00 G21K5/02 G21K5/04 G21K5/10 H01J
H01J33/04 H01J37/20 H01J37/30 H01J37/317 H01J5/18 H01J7/26 H05H7/00 (Advanced/Invention);
A61L2/08 C08H8/00 C08J3/28 C12P19/00 C12P7/02 C12P7/10 D21C1/00 E04B1/92 G21F7/005 G21K5/04 G21K5/10
H01J37/317 (Advanced/Non-invention);
B01D15/02 B01D15/18 B01J19/08 B65G27/00 C10L1/02 C10L1/04 C12N13/00 C12P19/00 C12P19/02 C12P7/08 C12P7/10
C12P7/52 D06M10/00 D21C5/00 G01T7/08 G21K5/00 G21K5/04 (Core/Invention);
A23L B01D B01J B65G C12N C12P D06M G01T G21F G21K H01J (Subclass/Invention)
International (IPC 1-7): C12P7/08 C12P7/10
CPC: B01D53/32 B01J2219/0886 B65G53/40 C12P7/06 B01D15/02 E04B1/92 G21F7/00 E04B2001/925 B01J19/08
B65G2812/0396 H01J7/26 C10L1/02 B01J19/14 B65G33/14 B01D35/00 B65G33/24 C12P7/04 B01J20/0225 C07C31/00
C12P7/40 C12P7/54 E04H5/00 C12P19/00 F01D15/10 F22B1/02 C12P7/10 B01D61/44 C12P7/52 C12P2203/00 C12M47/00
C12M47/10 H01J2237/31 H01J2237/3165 Y02E50/17 Y02E50/343 Y02P20/136 C10L9/08 B65G53/04 B65G27/00 C07C29/149
Y02E60/17 C07C31/12 Y02W10/33 Y02W10/37 C10G1/00 C12P19/02 C12P19/14 C12P2201/00 C10L1/023 C10L1/026
C10L2200/0476 C12P7/56 Y02P60/877 A61L2/087 B01J19/082 B01J19/085 B01J19/12 B01J19/123 B01J19/125 B01J19/22
B01J2219/0869 B01J2219/0871 B01J2219/0879 B01J2219/12 B01J2219/1203 B65G27/04 C08H8/00 C10B19/00 C10B53/02
C10G1/02 C10G32/04 C10L5/403 C10L5/442 C10L5/445 C10L5/46 C10L2200/0469 C10L2290/24 C10L2290/28 C10L2290/36
C10L2290/52 C13K1/02 C13K13/002 D21B1/02 G21K5/04 G21K5/10 H01J5/18 H01J33/04 H01J37/20 H01J37/317
H01J2237/2002 H01J2237/202 Y02E50/10 Y02E50/14 Y02E50/16 Y02E50/30 Y02E50/32 Y02P20/145 G21F3/00 D21C9/007
B01D61/445
US: 1/1 127/37 127/42 198/339.1 204/157.3 204/157.63 204/540 210/656 250/453.11 250/454.11 250/492.1 250/492.3
250/493.1 250/515.1 406/106 422/186 435/135 435/136 435/140 435/141 435/147 435/148 435/150 435/157 435/158
435/160 435/161 435/162 435/165 435/99
JP F-Term: 4D004 4D004/AA01 4D004/AA34 4D004/AA46 4D004/AC04 4D004/BA01 4D004/BA06 4D004/CA32
4D004/CA43 4D004/CB31 4D004/CB45 4D004/CB46 4D004/DA02 4D004/DA03 4D004/DA06 4D004/DA20 2G079 2G082
4D004/AA12 4D004/BA03 4D004/CA04 4D004/CB13 4D004/DA12 4D004/AA02 4D004/AB05 4B064 4B064/AF02 4B064/CA01
4B064/CA21 4B064/CB07 4B064/CC21 4B064/CD23 4B064/DA16 4D004/AA50 4D004/BA10 4D004/CA07 4D004/CA09
4D004/CA20 4D004/CA22 4D004/CA24 4D004/CA34 4D004/CA36 4D004/CC01 4D004/CC03 4D004/CC05 4D004/CC07
4D004/CC11 4D004/CC12 4D004/CC17 4D059 4D059/AA03 4D059/AA30 4D059/BA26 4D059/BB03 4D059/BC00
4D059/BD15 4D059/BK11 4D059/BK25 4D059/BK30 4D059/CB04 4D059/CB06 4D059/CC03 4D059/CC10 4D059/DA32
4D059/DA33 4D059/DA39 4D059/DA70 4D059/DB11 4D059/DB40 4D059/EB05 4D059/EB16 4D059/EB20 4G037
4G037/CA03 4G037/CA05 4G037/EA03 4G075 4G078 4G078/AB05 4G078/AB20 4G078/BA01 4G078/BA07 4G078/DA09
4G078/DC08 4G078/EA03 4G078/EA10 4D004/CA08 4D004/CB12 3F047 3F047/AA02 3F047/BA10 3F047/CA02 3F047/CC02
3F047/DB01 3F047/DB08 4D002 4D002/AA11 4D002/AA40 4D002/AC10 4D002/BA04 4D002/BA06 4D002/CA07 4D002/CA20
4D002/DA41 4D002/HA09 4D004/CB41 4B064/AC03 4B064/CC30 4D004/BA07 4D004/CA10 4D004/CA42 4D004/CA50
4D004/CB47 4D004/CB50 4D004/CC20 4D059/BD00 4D059/CB01 4D059/DA31 4D002/DA44 4D004/AA06 4D004/AA07
4D004/AA08 4D004/AA16 4D004/AA18 4D004/AA19 4D004/AA33 4D004/CA18 4D004/CA35 4D004/CA39 4D004/CB04
4D004/CB32 4D004/CB33 4D004/CB34 4D004/CC02 4D004/CC04 4D004/CC09 4G075/AA22 4G075/AA32 4G075/AA37
4G075/BA05 4G075/CA39 4G075/CA65 4G075/DA02 4G075/DA18 4G075/EB31 4B028 4B028/AC01 4B028/AG01
4B028/AP14 4B028/AS17 4B064/AD01 4B064/AD06 4B064/AD33 4B064/CC01 4B068 4B128 4B128/AC01 4B128/AG01
4B128/AP14 4B128/AS17 4D004/AA03 4D004/AA04 4D004/AC05 4D004/BA04 4D004/CA13 4D004/CA15 4D076 4H055
4H055/AA02 4H055/AC62 4B064/AC02 4B064/CE01 4B064/CE03 4B064/CE06 4B064/CE07 4B064/CE10 4B064/CE20 4D006
4D006/GA17 4D006/HA47 4D006/KA02 4D006/KB13 4D006/KB14 4D006/KB18 4D006/KB20 4D006/KE17 4D006/KE30
4D006/MA13 4D006/MA14 4D006/MA15 4D006/PA01 4D006/PB20 4D006/PB27 4D006/PB28 4D059/BA22 4D059/BC01
4D059/BD01 4D059/BE31 4D059/BE38 4D059/BK22 4D059/BK23 4D059/BK24 4D059/DA01 4D059/DA43 4D059/DA46
4D059/DB15 4G066 4G066/AA04 4G066/AA05 4G066/AA63 4G066/AA64 4G066/AC11 4G066/AC14 4G066/AC17
4G066/BA09 4G066/CA10 4G066/DA07 4B064/AC01 4B064/CA02 4B064/CA05 4B064/CA06 4B064/CD24 4B064/DA10
4B064/DA20 4D017 4D017/AA07 4D017/BA04 4D017/BA07 4D017/CA13 4D017/CB01 4D017/DA02 4D017/DA03
4D017/EA05 4D017/EB03 4G066/AC31 4G066/AC35 4G066/BA20 4G066/CA01 4G066/EA01 4G066/GA11 4G067
4B064/AD04 4B064/AD61 4B064/AF01 4B064/BJ01 4B064/BJ04 4B064/CB24 4G169 4G169/AA02 4G169/AA03 4G169/AA04
4G169/AA06 4G169/AA10 4G169/BA01 4G169/BA07 4G169/BA21 4G169/BA22 4G169/BA27 4G169/BA42 4G169/BA43
4G169/BA45 4G169/BB02 4G169/BB03 4G169/BB04 4G169/BB07 4G169/BC05 4G169/BC31 4G169/BC35 4G169/BC58
4G169/BC59 4G169/BC60 4G169/BC64 4G169/BC67 4G169/BC68 4G169/BC70 4G169/BC73 4G169/BC75 4G169/CB02
4G169/CB25 4G169/CB70 4G169/CB75 4G169/CC31 4G169/DA02 4G169/DA05 4G169/DA06 4G169/EA01 4G169/EA02
4G169/EA03 4G169/EA12 4G169/EB04 4G169/EB11 4G169/EE07 4G169/EE08 4G169/FA08 4G169/FC06 4G169/GA01
4G169/GA05 4G169/GA06 4G169/ZA05 4H006 4H006/AA02 4H006/AC41 4H006/AC48 4H006/BA16 4H006/BA17 4H006/BC10
4H006/BC11 4H006/BE20 4H006/FE11 4H006/KA06 4H006/KC12 4H039 4H039/CA60 4H039/CB40 4B065 4B065/AA72
4B065/AC14 4B065/BB14 4B065/BB21 4B065/BB26 4B065/BD18 4B065/CA06 4B065/CA60 4D019 4D019/AA03 4D019/BA02
4D019/BA12 4D019/BA13 4D019/BB02 4D019/BD01 4D019/CA03 4D019/CB09 4D021 4D021/AA01 4D021/CA03
4D021/EA10 4D026 4D026/BB03 4D026/BB05 4D026/BC12 4D026/BC24 4D026/BC26 4D026/BC29 4D026/BD01
4D026/BD02 4D026/BD05 4D026/BD10 4D026/BE05 4D026/BE06 4D026/BF11 4D026/BH06 4D066 4D066/BA01 4D066/BB22
4D066/BB28 4D066/CA01 4D066/CA02 4D066/CA03 4D066/CA06 4D066/CA12 4D066/CA15 4D066/EA13 4D071
4D071/AA05 4D071/CA01 4D071/CA05 4D116 4B029 4B029/AA01 4B029/AA27 4B029/BB20 4B029/CC08 4B029/DB19
4B029/DG08 4B029/DG10 4B029/GB03 4D004/CA05 4D004/AA31 4D004/CA03 4D004/CA27 4D004/CB09 4D004/CB11
4D004/DA09 4D004/DA10 4D059/BB01 4D059/BB13 4D059/BK08 4D059/EB01 2B150 2B150/AE48 2B150/CA06 2B150/CJ01
2B150/DD31 2B150/DD56 4D059/BD11 4D059/BD31 4D059/DA45 4D059/DA63 4D059/DB31 4D059/EB06 4D004/DA01
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Title: METHODS FOR SELECTIVELY PRODUCING HYDROGEN AND METHANE FROM BIOMASS FEEDSTOCKS USING AN
ANAEROBIC  BIOLOGICAL SYSTEM

Abstract: The present invention provides a method for selective production of hydrogen and methane from a biomass
feedstock in a reactor vessel maintained under anaerobic conditions by controlling moisture concentration in the reactor
vessel. The method comprises the steps of introducing a biomass feedstock into the reactor vessel maintained under
anaerobic conditions; introducing a bacterial inoculum into the reactor vessel to facilitate digestion of the biomass feedstock;
setting a moisture concentration of the contents of the reactor vessel at a first moisture level; and collecting hydrogen gas
from the reactor vessel. The method may further comprise maintaining the moisture concentration at a first moisture level or
within a first moisture range. The method may additionally comprise increasing the moisture concentration of the contents of
the reactor vessel to a second moisture concentration; and collecting methane gas from the reactor vessel. Switching
between hydrogen and methane production is controlled by adjusting the moisture concentration of the contents of the
reactor vessel.
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