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Search [SP]: 1. a method to enhance the recovery of oil from an oil field, comprising: applying heat to a colloidal hydrocarbonic medium that comprises hydrocarbon

2: chains applying pressure waves having a predetermined frequency and intensity to hydrocarbon chains and cracking hydrocarbon chains into relatively shorter
hydrocarbon chains by application of the pressure waves. 2. the method of claim 1, wherein applying heat comprises applying steam. 3. the method of claim 1,
wherein the pressure waves are applied directly to hydrocarbon chains to be cracked. 4. the method of claim 1, wherein the pressure waves are applied indirectly to
hydrocarbon chains to be cracked. 5. the method of claim 1, wherein applying pressure waves comprises applying pressure waves to a first plurality of hydrocarbon
chains, in order to produce an activated colloidal hydrocarbonic medium and introducing the activated colloidal hydrocarbonic medium to a second plurality of
hydrocarbon chains in order to produce a radical chain reaction. 6. the method of claim 1, wherein applying pressure waves is performed within the oil field, by use
of an activator within the oil field. 7. the method of claim 1, wherein applying pressure waves is performed outside of the oil field, by use of an activator outside of
the oil field. 8. the method of claim 1, wherein applying pressure waves is performed by use of a rotor situated in a housing pervaded by the colloidal
hydrocarbonic medium. 9. a system to enhance the recovery of oil from an oil field, comprising: a heat applicator configured to apply heat to a colloidal
hydrocarbonic medium that comprises hydrocarbon chains and a pressure wave generator configured to apply pressure waves having a predetermined frequency
and intensity to hydrocarbon chains, in order to crack hydrocarbon chains into relatively shorter hydrocarbon chains. 10. the system of claim 9, wherein the heat
applicator comprises a steam injector. 11. the system of claim 9, wherein the pressure wave generator is configured to apply pressure waves directly to
hydrocarbon chains to be cracked. 12. the system of claim 9, wherein the pressure wave generator is configured to apply pressure waves indirectly to hydrocarbon
chains to be cracked. 13. the system of claim 9, wherein the pressure wave generator configured to apply pressure waves to a first plurality of hydrocarbon chains,
in order to produce an activated colloidal hydrocarbonic medium, the system further comprises: an interface from the pressure wave generator to a second plurality
of hydrocarbon chains in order to produce a radical chain reaction by introducing the activated colloidal hydrocarbonic medium to the second plurality of
hydrocarbon chains. 14. the system of claim 9, wherein the pressure wave generator comprises an activator within the oil field, the activator being configured to
apply pressure waves within the oil field. 15. the system of claim 9, wherein the pressure wave generator comprises an activator outside of the oil field, the
activator being configured to apply pressure waves outside of the oil field. 16. the system of claim 9, wherein the pressure wave generator comprises a rotor
situated in a housing pervaded by the colloidal hydrocarbonic medium. (Results 7)
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1) Family number: 3877144 (US4417621A)
Title: Method for recovery of oil by means of a gas drive combined with low amplitude seismic excitation

Abstract: Source: US4417621A The present invention relates to a method for recovering oil from a subterranean, viscous oil-containing
formation by injecting a gaseous driving fluid such as carbon dioxide into the formation and recovering oil therefrom while simultaneously
transmitting vibrations in the seismic frequency range having an amplitude not exceeding 100 Angstrom units through the formation which
enhances the flow of the carbon dioxide and thereby increases the efficiency of recovering the oil. The frequency of the vibrations is within the
range of 0.1 the 500 Hz and preferably 1 to 100 Hz.

Classifications:

International (IPC 8-9): E21B43/00 E21B43/16 (Advanced/Invention);
E21B43/00 E21B43/16 (Core/Invention)

International (IPC 1-7): E21B43/16

CPC: E21B43/003 E21B43/168

European: E21B43/00C E21B43/16G2

US: 166/249 166/268

11

I DR TR Y
T L, Tt 1t
1 LT B

Family:

Publication number Publication date Application number Application date
US4417621 A 19831129 US19810315781 19811028
Priority:

US19810315781 19811028

Probable Assignee: MOBIL OIL A CORP OF CORP

Assignee(s): (std): MASSE LUCIEN ; MEDLIN WILLIAM L ; ZUMWALT GARY L
Assignee(s): MOBIL OIL A CORP OF CORP ; MOBIL OIL CORP
Inventor(s): (std): MASSE LUCIEN ; MEDLIN WILLIAM L ; ZUMWALT GARY L
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2) Family number: 12933965 (US5059404A)
Title: INDIRECTLY HEATED THERMOCHEMICAL REACTOR APPARATUS AND PROCESSES

Abstract: Source: US5059404A Resonant tubes of a pulse combustor are immersed in a bed of solid particles in a reaction zone to provide
indirect heat from the pulsating combustion gases to the solid particles of the bed. The bed is maintained in an agitated state by a gas or vapor
flowing through the bed. Reactant materials are introduced into the agitated bed and undergo reaction at enhanced rates resulting from heat
transfer coefficients at least about twice as high as those of steady flow combustors and an intense acoustic pressure level propagated from the
pulsating combustor into the reaction zone. The apparatus is useful, for example, to steam reform heavy hydrocarbons and to gasify
carbonaceous material, including biomass and black liquor to produce combustible gas at relatively low temperatures, with steam being utilized
as the bed fluidizing medium. Black liquor gasification, utilizing sodium carbonate as bed solids, results in liquor energy and chemical content
recovery without smelt production.

Classifications:

International (IPC 8-9): BO1B1/00 B01J19/00 B01]8/18 B01J8/40 C01B3/38 C01B3/44
C02F11/00 CO2F11/10 C10G35/00 C10J3/10 C1013/54 C1013/56 D21C11/12 F23C10/18
F23C15/00 F23G7/04 (Advanced/Invention);

B01B1/00 B013J19/00 B01J8/18 B0118/24 C01B3/00 C1013/02 C10]3/46 (Core/Invention)
International (IPC 1-7): A62D3/00 B01J19/00 B01119/08 B0137/00 B0138/18 B0138/40
C01B3/02 C01B3/26 C01B3/44 C10G35/00 C10G9/00 C1013/00 C1013/10 C1033/56
D21C1/12 D21C11/12 F23C11/02 F23C11/04 F23G7/04 F27B15/14

CPC: C10]3/482 C10K1/004 C10K1/024 C10K1/026 C10K1/122 C10K3/02
C10J2200/152 C1032300/0976 C1012300/0986 C10J2300/0993 C10J2300/0996
C10J2300/1261 C10J2300/165 C10]2300/1653 C10J2300/1246 Y10S423/03 Y10S423/16
Y02E20/18 CO1B3/384 F23C15/00 B01B1/005 B0118/1836 B0118/40 B01]2208/00132
B01J2208/00141 C01B3/38 C01B3/382 C01B3/44 C01B2203/0233 C01B2203/0277
C01B2203/04 C01B2203/0415 C01B2203/045 C01B2203/0465 C01B2203/0485
C01B2203/0495 C01B2203/0805 C01B2203/0811 C01B2203/0816 C01B2203/0827
C01B2203/0833 C01B2203/0866 C01B2203/0877 C01B2203/1017 C01B2203/1041 z
C01B2203/1052 C01B2203/1058 C01B2203/1082 C01B2203/1247 C01B2203/1258

C01B2203/127 C01B2203/1288 C01B2203/142 C01B2203/148 C01B2203/80

C02F11/004 CO2F11/10 C1013/10 C10J3/54 C1013/56 D21C11/12 D21C11/125 7=
Y02E20/16 YO2W10/30 YO2W10/40

European: B01B1/00B B01J8/18H B0118/40 C01B3/38 C01B3/38A C01B3/38B =T
C01B3/44 CO2F11/00D C02F11/10 C1013/10 C1033/54 C1013/56 D21C11/12 ™
D21C11/12D F23C11/04 F23C15/00 L01J208/00C2D2C L01]208/00C2D2D |
M01B203/02B4B M01B203/02F4 M01B203/04 M01B203/04D M01B203/04H6 | i ‘J‘ -
M01B203/04P M01B203/04P12 M01B203/04P8 M01B203/08B M01B203/08B12
M01B203/08B2 M01B203/08B2B M01B203/08B2F M01B203/08B3 M01B203/08D2 -
M01B203/10B2B M01B203/10D M01B203/10D2B M01B203/10D2B2 M01B203/10D8 3 4
M01B203/12B2D4 M01B203/12D M01B203/12D2B M01B203/12H M01B203/14D
M01B203/14] M01B203/80 Y02E20/16 o
US: 110/245 162/29 162/30.1 162/30.11 162/31 162/47 252/373 422/139 422/140 EIG. |
422/142 422/146 422/190 422/224 423/201 423/206.1 423/206R 423/209 423/648.1 2
423/652 423/659 423/DIG.16 423/DI1G.3 431/1 48/1 48/111 48/197.00R 48/197R

48/202 48/209 48/214.00A 48/214A 48/62.00R 48/62R 48/73 48/77 48/94 588/214

588/241 588/242 588/317 588/405 588/406 588/407 588/408 588/409 588/410

U.S. Patent Oet, 33, 1951 et 1006 5,059,404

Family:
Publication number Publication date Application number Application date
AT105327 E 19940515 AT19900301554T 19900214
AT192480 E 20000515 AT19900102400T 19900214
BRPIS000675 A 19910115 BR1990PI00675 19900214
CA1339018 Al 19970325 CA19890608345 19890815
DE69008572 D1 19940609 DE19906008572 19900214
DE69008572 T2 19941006 DE19906008572T 19900214
DE69033536 D1 20000608 DE19906033536 19900214
DE69033536 T2 20000824 DE19906033536T 19900214
DK0383565 T3 19940919 DK19900301554T 19900214
DK0550401 T3 20000807 DK19900102400T 19900214
EP0383565 Al 19900822 EP19900301554 19900214
EP0383565 B1 19940504 EP19900301554 19900214
EP0550401 Al 19930707 EP19930102400 19900214
EP0550401 B1 20000503 EP19930102400 19900214
ES2053098 T3 19940716 ES19900301554T 19900214
ES2148186 T3 20001016 ES19930102400T 19900214
FI900698 A0 19900213 FI119900000698 19900213
F194462 B 19950531 F119900000698 19900213
FI94462 C 19950911 FI119900000698 19900213
GR3034017 T3 20001130 GR20000401703T 20000726
IN176028 A 19951223 IN1989DE00702 19890807
JP2680157 B2 19971119 JP19900033613 19900214
JP3014688 A2 19910123 JP19900033613 19900214
LT1115 A 19950425 LT19930001115 19930924
NO178100 B 19951016 NO19900000693 19900213
NO178100 C 19960124 NO19900000693 19900213
NO309930 B1 20010423 NO19950001409 19950410
NO900693 A 19900815 NO19900000693 19900213
NO900693 A0 19900213 NO19900000693 19900213
NO951409 A 19900815 NO19950001409 19950410
NO951409 A0 19950410 NO19950001409 19950410
RU2073064 C1 19970210 SU19904743181 19900213
US5059404 A 19911022 US19890310202 19890214
US5306481 A 19940426 US19910724156 19910701
US5536488 A 19960716 US19950385082 19950207
US5637192 A 19970610 US19950439456 19950511
US6149765 A 20001121 US19960747581 19961112

Priority:

US19890310202 19890214
US19910724156 19910701
US19960747581 19961112
US19950439456 19950511
NO19950001409 19950410

Probable Assignee: MFG AND TECHNOLOGY CONVERSION IN

IN1989DE00702 19890807
CA19890608345 19890815
US19950385082 19950207
US19930055674 19930429

EP19900301554 19900214
NO19900000693 19900213
US19930127308 19930927
US19910723936 19910701

Assignee(s): (std): DURAI SWAMY KANDA SWAMY ; MANUF AND TECHNOLOGY CONVERSION ; MANUF AND TECHNOLOGY CONVERS ;

MANSOUR MOMTAZ NOSSHI ; MFG AND TECHNOLOGY C ; MFG AND TECHNOLOGY CONVERSION ; MFG AND TECHNOLOGY
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CONVERSION IN ; MFG AND TECH CONVERSION INT INC ; MFG AND TECHNOLOGY ; MANUFACTURING AND
TECHNOLOGY ; WAREEN DAVID WALTER

Assignee(s): WARREN DAVID WALTER ; MANUF AND TECHNOLOGY CONVERSION INT INC ; MANUFACTURING AND TECHNOLOGY
CONVERSION INTERNATIONAL INC ; MANIYUFUAKUCHIYUARINGU AND TECHNOL KONBUAAJOHN INTERNATL INC ;
MANUFACTURING AND TECHNOLOGY CONVERSION INTERNATIONAL ; MERCANTILE SAFE DEPOSIT AND TRUST CO ;
MANUFAKCHURING END TEKNOLODZHI KONVERSHN INTERNESH ; THERMOCHEM RECOVERY INT INC ; THERMOCHEM
RECOVERY INT INC A OF MARYLAND CORP ; MFG AND TECHNOLOGY CONVERSION INT INC A CORP OF MD ;
MANUFACTURING AND TECHNOLOGY CONVERSION INTERNATIONAL INC COLUMBIA MD ; MANUFACTURING AND
TECHNOLOGY CONVERSION INTERNATIONAL INC COLUMBIA MD US ; MANUFAKCHURING END TEKNOLODZHI KONVERSHN
INTERNESHNL INK ; MFG AND TECHNOLOGY CONVERSION INT INC ; MANUFAKCHURING EHND TEKNOLODZHI KONVERSHN
INTERNEHSHNL, INK. ; MERCANTILE FE DEPOSIT AND TRUST CO SA ; MFG AND TECHNOLOGY CONVERSION INT ;
THERMOCHEM INC ; THERMOCHEM RECOVERY INT ; MANUFACTURING AND TECHNOLOGY CONVERSION ;
MANUFACTURING AND TECHNOLOGY CONVERSION INTERNATIO ; MANIYUFUAKUCHIYUARINGU AND TECHNOL
KONBUAAJOHN INT ; ABELL FOUNDATION INC ; ABELL FOUNDATION INC A CORP OF MARYLAND ; CONVERSION MFG AND
TECH INT INC

Inventor(s): (std): DURAI SWAMY KANDA SWAMY ; MANSOUR MOMTAZ NOSSHI ; WAREEN DAVID WALTER ; WARREN DAVID WALTER ;
WARREN DAVID W ; KANDA SWAMY DURAI SWAMY ; MANSOUR MOMTAZ N

Inventor(s): KANDA-SVAMI DURAJ-SVAMI[US] ; KANDAASUUOMII DOURAIISUUOMII ; DAVID WALTER WARREN ; KANDA SVAMI DURAJ
SVAMI ; DURAI SWAMY KANDA SWAMY TORRENCE CALIFORNIA 90503 ; DEVID VOLTER UORREN ; DEHVID VOLTER
UORREN[US] ; DEBUITSUDO UORUTAA UOREN ; MOMUTAZU NOTSUSHI MANSOORU ; MOMTAZ NOSSHI MANSUR[US] ;
MOMTAZ NOSSHI MANSUR ; MANSOUR MOMTAZ NOSSHI COLUMBIA MARYLAND 21045 US ; MANSOUR MOMTAZ NOSSHI
COLUMBIA MARYLAND 21045 ; WARREN DAVID WALTER SHERMAN OAKS CALIFORNIA ; WARREN DAVID WALTER
SHERMAN OAKS CALIFORNIA 91423 US ; WARREN DAVID WALTER SHERMAN OAKS CALIFORNIA 91423 ; MOMTAZ NOSSHI
MANSOUR ; DURAI SWAMY KANDA SWAMY TORRENCE CALIFORNIA ; DURAI SWAMY KANDA SWAMY TORRENCE
CALIFORNIA 90503 US

Designated states: AT BE CH DE DK ES FR GB GR IT LI NL SE
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3) Family number: 43623977 (US2009200019A)
Title: SYSTEM AND METHOD FOR ENHANCED OIL RECOVERY USING AN IN-SITU SEISMIC ENERGY GENERATOR

Abstract: Source: US2009200019A Disclosed are systems and methods for generating seismic acoustic waves, and more particularly a
downhole electro-hydraulic seismic pressure wave source to enhance oil recovery.
Classifications:

International (IPC 8-9): E21B28/00 E21B43/00 E21B43/25 (Advanced/Invention)
CPC: E21B28/00 E21B43/003

European: E21B28/00 E21B43/00C

US: 166/177.1 166/177.2 166/177.200S 166/249

Family:
Publication number Publication date Application number Application date
US2009200019 AA 20090813 US20090368779 20090210
US8113278 BB 20120214 US20090368779 20090210
Priority:

US20080027573P 20080211 US20090368779 20090210

Probable Assignee: HYDROACOUSTICS INC
Assignee(s): (std): COURTRIGHT DENNIS R ; DELACROIX ROBERT F ; HYDROACOUSTIC INC

Assignee(s): HYDROACOUSTICS INC
Inventor(s): (std): COURTRIGHT DENNIS R ; DELACROIX ROBERT F
Agent(s): BASCH AND NICKERSON LLP; DUANE C
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4) Family number: 46868534 (US2011005748A)
Title: RECOVERING HEAVY OIL THROUGH THE USE OF MICROWAVE HEATING IN HORIZONTAL WELLS

Abstract: Source: US2011005748A A process to enhance secondary recovery of underground formations having heavy hydrocarbons through
the use of a horizontal source well and a producing well. The horizontal source well is equipped with a plurality of microwave source emitters and
the producing well is equipped with an artificial lift system. The horizontal source well is positioned within close proximity to the underground
hydrocarbon formation and microwave energy is emitted from the microwave source emitters into the underground hydrocarbon formation. The
microwave radiation heats up the heavy hydrocarbons, thereby lowering their viscosity, which allows the hydrocarbons to more easily flow into
the producing well.

Classifications:

International (IPC 8-9): E21B36/00 E21B43/16 E21B43/24 E21B43/30
HO5B6/64 (Advanced/Invention);

E21B43/16 (Core/Invention)

CPC: E21B43/2401 E21B43/305 HO5B6/802 H05B2214/03

European: E21B43/24B E21B43/30B HO5B6/80F T05B214/03

US: 166/248 166/272.1 166/272.100P 166/302

Family:
Publication number Publication date Application number Application date
US2011005748 AA 20110113 US20100725165 20100316
US8646524 BB 20140211 US20100725165 20100316
WO010107726 A2 20100923 W02010US27382 20100316
W010107726 A3 20101118 W02010US27382 20100316
Priority:

US20090160441P 20090316 US20100725165 20100316

Probable Assignee: SAUDI ARABIAN OIL CO
Assignee(s): (std): AL BURAIK KHALED ABDULLAH ; ARAMCO SERVICES CO ; SAUDI ARABIAN OIL CO

Assignee(s): SAUDI ARABIAN OIL COMPANY ; ARAMCO SERVICES COMPANY
Inventor(s): (std): AL BURAIK KHALED ABDULLAH
Agent(s): BRACEWELL AND GIULIANI LLP; RHEBERGEN CONSTANCE GALL

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BR BW BY BZ CA CF CG CH CI CL 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
LALC 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 SL SM SN ST SV SY SZTD TG THTITM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW
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5) Family number: 48432890 (US2012160494A)
Title: PROCESS AND APPARATUS FOR ENHANCING RECOVERY OF HYDROCARBONS FROM WELLS

Abstract: Source: US2012160494A A method of enhancing recovery of hydrocarbons from a hydrocarbon formation, includes heating the
hydrocarbon formation by injecting heated gas into a borehole; generating a series of pressure pulses in the borehole by flashing a liquid into a
gas; and directing the pressure pulses into the hydrocarbon formation.
Classifications:

International (IPC 8-9): E21B36/00 E21B43/14 E21B43/16 E21B43/24
E21B43/25 (Advanced/Invention)

CPC: E21B43/24 E21B43/16

European: E21B43/16 E21B43/24

US: 166/272.1 166/303 166/57 166/57S 166/60

Family:
Publication number Publication date Application number Application date
CA2773056 AA 20110310 CA20102773056 20100907
EA201270374 Al 20120928 EA20120070374 20100907
EP2473704 A1 20120711 EP20100813198 20100907
US2012160494 AA 20120628 US20100394122 20100907
US8851169 BB 20141007 US20100394122 20100907
W011026226 Al 20110310 WO02010CA01354 20100907
Priority:
US20090240023P 20090904 WO02010CA01354 20100907 US20100394122 20100907

Probable Assignee: NIKIPELO HAROLD J
Assignee(s): (std): NIKIPELO HAROLD J
Inventor(s): (std): NIKIPELO HAROLD J
Agent(s): REINHARDT MARKUS; CHRISTENSEN OCONNOR JOHNSON KINDNESS PLLC; THOMPSON DOUGLAS B

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BR BW BY BZ CA CF CG CH CI CL 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
LALCLI 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 SKSLSM SN STSV SYSZTD TG THTITM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW
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6) Family number: 48910547 (US2011114470A)
Title: PROCESS AND SYSTEM FOR RECOVERING OIL FROM TAR SANDS USING MICROWAVE ENERGY

Abstract: Source: US2011114470A A process for recovering an oil from a tar sand, including the steps of drying the tar sand to produce a dried
tar sand, mixing the dried tar sand with a microwave absorbent to produce a mixed sand, and cracking the mixed sand with microwaves to
produce an oil vapor product containing the oil.

Classifications:

International (IPC 8-9): B01]J19/08 B03B9/02 C07C4/02

C10G15/08 (Advanced/Invention) -
CPC: C10G1/02 HO5B6/80 H05B2214/03

European: C10G1/02 HO5B6/80 T05B214/03

US: 204/157.15 204/157.150P 204/157.62 204/157.63 204/157.69 208/400 208/402

422/186 422/186S

U/-

Family:

Publication number Publication date Application number Application date

CA2721744 AA 20110519 CA20102721744 20101117

US2011114470 AA 20110519 US20090621923 20091119

US8771503 BB 20140708 US20090621923 20091119

Priority:
US20090621923 20091119 CA20102721744 20101117

Probable Assignee: MICRO SYSTEMS INC C

Assignee(s): (std): CHA CHANG YUL ; MICRO SYSTEMS INC C ; VERGNANI PAUL GIL
Assignee(s): C MICRO SYSTEMS INC ; PAT TECHNOLOGY SYSTEMS INC ; CHA CORP
Inventor(s): (std): CHA CHANG YUL ; VERGNANI PAUL GIL

Agent(s): NORTON ROSE FULBRIGHT CANADA
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7) Family number: 53122821 (US2013048538A)
Title: SYSTEM AND METHOD FOR COLD CRACKING WITH STEAM

Abstract: Source: US2013048538A Method to enhance the recovery of oil from an oil field, comprising: applying heat to a colloidal
hydrocarbonic medium that comprises hydrocarbon chains; and applying pressure waves having a predetermined frequency and intensity to
hydrocarbon chains, in order to crack hydrocarbon chains into relatively shorter hydrocarbon chains. Optionally: applying heat may comprise
applying steam; the pressure waves may be applied directly or indirectly to hydrocarbon chains to be cracked; applying pressure waves may be
performed within the oil field, by use of an Activator within or outside of the oil field; applying pressure waves may be performed within the oil
field; applying pressure waves may be performed by use of a rotor situated in a housing pervaded by the colloidal hydrocarbonic medium.
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