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Search query (2): [SP]: 1. a process for recovering methane from a hydrocarbon-containing gas, the process comprising: (a) cooling and at least
partia lly condensing a feed stream comprising the hydrocarbon-containing gas to thereby provide a cooled feed stream, wherein the hydrocarbon-
containing gas comprises in the range of 0.5 to 30 mole percent of nitrogen (b) fractionating at least a portion of the cooled feed stream in a
distillation column to thereby form a nitrogen-poor bottom stream and a nitrogen-rich overhead stream, wherein the fractionating occurs at a
pressure in the range of 1 to 8 mpa, wherein the nitrogen-rich overhead stream comprises at least 75 percent of the nitrogen originally present in
the hydrocarbon-containing gas and (c) recovering at least a portion of the nitrogen-poor bottom stream to thereby form an lng-enriched stream.
2. the process of cla im 1, wherein at least a portion of the cooling in step (a) is carried out via indirect heat exchange with a single m ixed
refrigerant stream in a closed-loop refrigeration cycle, a dual m ixed refrigerant cycle, a cascade refrigeration cycle, or a nitrogen refrigeration cycle.
3. the process of cla im 1, wherein at least a portion of the cooling in step (a) is carried out via indirect heat exchange with a m ixed refrigerant
stream in a closed-loop refrigeration cycle. 4. the process of cla im 1, further comprising, prior to the cooling of step (a), cooling the hydrocarbon-
containing gas to thereby form a cooled hydrocarbon-containing gas, wherein at least a portion of the cooling is carried out via indirect heat
exchange with a m ixed refrigerant stream in a closed-loop refrigeration cycle. 5. the process of cla im 1, wherein the lng-enriched stream comprises
at least 85 percent less nitrogen than the hydrocarbon-containing gas based on mole percentage of nitrogen. 6. the process of cla im 1, wherein
the hydrocarbon-containing gas comprises less than 20 mole percent of nitrogen. 7. the process of cla im 1, wherein the fractionating of step (b)
occurs at a pressure in the range of 2 to 6 mpa. 8. the process of cla im 1, wherein the lng-enriched stream comprises less than 3 mole percent of
nitrogen. 9. the process of cla im 1, further comprising, prior to the cooling of step (a), introducing the hydrocarbon-containing gas into a reboiler in
fluid communication with the distillation column to thereby form the feed stream in step (a). 10. the process of cla im 1, further comprising, prior to
the cooling of step (a), pretreating the hydrocarbon-containing gas to form a treated hydrocarbon-containing gas, wherein the treated hydrocarbon-
containing gas is the hydrocarbon-containing gas in step (a). 11. the process of cla im 1, wherein the recovering of step (c) comprises cooling at
least a portion of the nitrogen-poor bottom stream to form the lng-enriched stream, wherein at least a portion of the cooling is carried out via
indirect heat exchange with a m ixed refrigerant stream in a closed-loop refrigeration cycle. 12. a process for recovering methane from a
hydrocarbon-containing gas, the process comprising: (a) cooling and at least partia lly condensing a feed stream comprising the hydrocarbon-
containing gas to thereby provide a cooled feed stream, wherein the hydrocarbon-containing gas comprises in the range of 0.5 to 30 mole percent
of nitrogen (b) fractionating at least a portion of the cooled feed stream in a distillation column to thereby form a nitrogen-poor bottom stream
and a nitrogen-rich overhead stream, wherein the nitrogen-rich overhead stream comprises at least 75 percent of the nitrogen originally present in
the hydrocarbon-containing gas (c) cooling at least a portion of the nitrogen-rich overhead stream to thereby form a cooled nitrogen-rich overhead
stream (d) separating the cooled nitrogen-rich overhead stream into a liquid reflux stream and a vapor byproduct (e) introducing at least a portion
of the liquid reflux stream into the distillation column and (f) cooling at least a portion of the nitrogen-poor bottom stream to thereby form an lng-
enriched stream. 13. the process of cla im 12, wherein at least a portion of the cooling in step (a), step (c), and step (f) is carried out via indirect
heat exchange with a single m ixed refrigerant stream in a closed-loop refrigeration cycle, a dual m ixed refrigerant cycle, a cascade refrigeration
cycle, or a nitrogen refrigeration cycle. 14. the process of cla im 12, wherein at least a portion of the cooling in step (a), step (c), and step (f) is
carried out via indirect heat exchange with a m ixed refrigerant stream in a closed-loop refrigeration cycle. 15. the process of cla im 12, further
comprising, prior to the cooling of step (a), cooling the hydrocarbon-containing gas to thereby form a cooled hydrocarbon-containing gas, wherein
at least a portion of the cooling is carried out via indirect heat exchange with a m ixed refrigerant stream in a closed-loop refrigeration cycle. 16.
the process of cla im 12, wherein the lng-enriched stream comprises at least 85 percent less nitrogen than the hydrocarbon-containing gas based
on mole percentage of nitrogen. 17. the process of cla im 12, wherein the fractionating of step (b) occurs at a pressure in the range of 2 to 6 mpa.
18. the process of cla im 12, wherein the lng-enriched stream comprises less than 3 mole percent of nitrogen. 19. the process of cla im 12, further
comprising, prior to the cooling of step (a), pretreating the hydrocarbon-containing gas to form a treated hydrocarbon-containing gas, wherein the
treated hydrocarbon-containing gas is the hydrocarbon-containing gas in step (a). 20. the process of cla im 12, further comprising, prior to the
cooling of step (a), introducing the hydrocarbon-containing gas into a reboiler in fluid communication with the distillation column to thereby form
the feed stream in step (a). 21. a facility for recovering liquid methane gas (lng) from a hydrocarbon-containing gas, the facility comprising: a
primary heat exchanger having a first cooling pass disposed therein, wherein the first cooling pass is configured to cool the hydrocarbon-containing
gas into a cooled hydrocarbon-containing gas a distillation column in fluid communication with the first cooling pass, wherein the distillation column
comprises a first inlet to receive the cooled hydrocarbon-containing gas, wherein the distillation column is configured to separate the cooled
hydrocarbon-containing gas into a nitrogen-rich overhead stream and a nitrogen-poor bottom stream a second cooling pass disposed within the
primary heat exchanger in fluid communication with the distillation column, wherein the second cooling pass is configured to cool the nitrogen-poor
bottom stream into an lng-enriched liquid stream a third cooling pass disposed within the primary heat exchanger in fluid communication with the
distillation column, wherein the third cooling pass is configured to cool the nitrogen-rich overhead stream into a cooled nitrogen-rich stream a
reflux system in fluid communication between the third cooling pass and the distillation column, wherein the reflux system is configured to
separate the cooled nitrogen-rich stream into a liquid reflux stream and a vapor byproduct and a single closed-loop m ixed refrigeration cycle at
least partia lly disposed within the primary heat exchanger. 22. the facility of cla im 21, further comprising a reboiler in fluid communication with the
first cooling pass, wherein the reboiler is configured to cool the hydrocarbon-containing gas prior to being introduced into the first cooling pass. 23.
the facility of cla im 22, wherein the reboiler is in fluid communication with the distillation column and is configured to provide heat media to the
distillation column. 24. the facility of cla im 21, wherein the reflux system comprises a condenser drum for separating the cooled nitrogen-rich
stream into the liquid reflux stream and the vapor byproduct. 25. the facility of cla im 21, wherein the reflux system comprises a reflux pump
configured to pump the liquid reflux into the distillation column. 26. the facility of cla im 21, wherein the liquid reflux stream is introduced into the
distillation column via a second inlet, wherein the second inlet is positioned at a higher point re lative to the first inlet.
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1) Family number: 61267601 (US2015377551A) © PatBase 

Title: PROCESS AND SYSTEM FOR REMOVING NITROGEN FROM LNG

Abstract: Processes and systems are provided for removing nitrogen from a hydrocarbon-containing gas to thereby recover
a liquid natural gas (LNG) stream. In particular, the processes and systems described herein can be used to efficiently
separate methane from nitrogen, which is an undesirable byproduct found in many hydrocarbon-containing gases used to
produce LNG. The processes and systems described herein can utilize various refrigerant systems to separate and produce
the LNG.
Classifications: 
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 Assignee(s): JIANG HAO 
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Title: Process for removing nitrogen from LNG

Abstract: A process for removing nitrogen from liquefied natural gas (LNG) using an enhanced surface, reflux heat
exchanger is disclosed. A relatively warm high pressure LNG stream is directed countercurrently in heat exchange with a cool
low pressure LNG stream to chill the high pressure stream and partially vaporize the low pressure LNG stream in the reflux
heat exchanger. Vapor produced thereby strips the low pressure LNG stream of nitrogen. The cool low pressure LNG stream
is produced by expansion of the chilled high pressure LNG stream. Vapor produced by the expansion is combined with the
vapor produced in the exchanger and withdrawn overhead. Product LNG which is lean in nitrogen is withdrawn from the
bottom of the exchanger.
Classifications: 
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F25J3/02C30H R25J200/80 R25J235/60 R25J240/40
US: 62/11 62/41 62/619 62/627
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Title: SINGLE MIXED REFRIGERANT, CLOSED LOOP PROCESS FOR LIQUEFYING NATURAL GAS

Abstract: A fluid material is cooled through a temperature range exceeding 200 DEG F. by heat exchange with a single
mixed refrigerant composition in a heat exchange zone forming a part of a closed loop refrigeration cycle thus assuring high
reliability and low investment by virtue of simplification of the equipment required and ease of control thereof. The process is
especially useful for liquefaction of natural gas. Refrigerant in the refrigeration loop containing constituents having
increasingly lower boiling points is successively directed from a compression zone to a condensation zone, thence to a heat
exchange zone, next expanded in an expansion zone, returned to the heat exchange zone for countercurrent flow against the
refrigerant flowing therethrough from the condensation zone to the expansion zone, and finally returned to the compression
zone. The natural gas is directed to the heat exchange zone and liquefied therein by countercurrent flow against the cold
refrigerant stream flowing from the expansion zone to the compression zone. The refrigerant is made up of C1 to C5
hydrocarbons plus nitrogen as an optional constituent with the relative proportions of the constituents being controlled so that
the combined cooling curve of the hot refrigerant stream and the feed gas closely matches the heating curve of the cold
refrigerant stream in a sense that the curves are in close proximity at the lowest temperature levels thereof and relatively
uniformly and slowly diverge as the highest temperature points on the curves are approached.
Classifications: 
International (IPC 8-9): F25J1/02 F25J3/02 (Advanced/Invention);
F25J1/00 F25J3/02 (Core/Invention)
International (IPC 1-7): C09K5/04 F25B7/00 F25B9/00 F25J1/00
F25J1/02 F25J3/00 F25J3/02
CPC: F25J1/0296 F25J1/0022 F25J1/004 F25J1/0052 F25J1/0231
F25J1/025 F25J1/0264 F25J1/0279 F25J2200/90 F25J2230/32
F25J1/0212 F25J1/0282 F25J3/0209 F25J3/0233 F25J3/0247
F25J2200/02 F25J2200/72 F25J2200/74 F25J2210/06 F25J2220/62
F25J2230/60 F25J2240/40 F25J2240/70 F25J2245/02 F25J2270/12
F25J2270/66 F25J2280/02 F25J2290/62
European: F25J1/00A6 F25J1/00C2F F25J1/00C4V F25J1/02D
F25J1/02D2 F25J1/02K2R F25J1/02Z2M8P F25J1/02Z4H4 F25J1/02Z6
F25J1/02Z6A2 F25J3/02A2 F25J3/02C2 F25J3/02C8 R25J200/02
R25J200/72 R25J200/74 R25J200/90 R25J210/06 R25J220/62
R25J230/32 R25J230/60 R25J240/40 R25J240/70 R25J245/02
R25J270/08 R25J270/12 R25J270/66 R25J280/02 R25J290/62
US: 62/612 62/9

Family:

 Publication number  Publication date  Application number  Application date   
  AU197137449 A1  19730705  AU19710037449  19711230  

  AU461897 B2  19750612  AU19710037449  19711230  

  CA925786 A1  19730508  CA19710108095  19710318  

  DE2126561 A1  19720727  DE19712126561  19710528  

  DE2126561 C2  19830428  DE19712126561  19710528  

  ES390231 A1  19740316  ES19710390231  19710415  

  ES417576 A1  19760701  ES19730417576  19730803  

  FR2121490 A1  19720825  FR19710010882  19710329  

  FR2121490 B1  19750321  FR19710010882  19710329  

  GB1323831 A  19730718  GB19710025213  19710419  

  JP54040764 B4  19791205  JP19710048146  19710702  

  NL171624 B  19821116  NL19710004855  19710413  

  NL171624 C  19830418  NL19710004855  19710413  

  NL7104855 A  19720718  NL19710004855  19710413  

  US4033735 A  19770705  US19760739793  19761108  

 Priority:

US19710106524 19710114 US19750612183 19750910 US19760739793 19761108

 Probable Assignee: KENACO INC 

 Assignee(s): (std): J F PRITCHARD AN CO ; J F PRITCHARD AND CO ; KOBE STEEL LTD ; PRITCHARD AND CO J F ;
PRITCHARD CORP ; PRITCHARD CO J F ; PRITCHARD AND CY ; KOBE SEIKOSHO KOBE KK 

 Assignee(s): KOBE SEIKOSHO TE KOBE JAPAN EN PRITCHARD TE WILMINGTON DELAWARE VER ST V AM CORP KK ;
PRITCHARD AND CY US ; PRITCHARD AND CO ; PRITCHARD CORP WILMINGTON DEL US ; LEONARD K
SWENSON ; PRITCHARD TEMPCO INC ; PRITCHARD CORPORATON ; PRITCHARD KEANG NAM CORP ;
JFPRITCHARD AND CO ; KENACO INC ; KOBE SEIKOSHO KK 

 Inventor(s): (std): SWENSON L ; SWENSON LEONARD K ; SWENSON LEONARD KENNETH 

 Inventor(s): SWENSON LEONARD KENNETH KANSAS CITY MO ; LEONARD K SWENSON ; LEONARD KENNETH
SWENSON 

 

PatBase PDF Export -  Page: 3   15/05/2018

http://www.patbase.com/getimg/uspto.asp?PN=US5505049+A
http://www.patbase.com/mosget.asp?ID=1413808&FileSave=US4033735A.PDF
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J1%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J3%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J1%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J3%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=C09K5%2F04
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25B7%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25B9%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J1%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J1%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J3%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=F25J3%2F02
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0296
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0022
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F004
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0052
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0231
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F025
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0264
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0279
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2200%2F90
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2230%2F32
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0212
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J1%2F0282
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J3%2F0209
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J3%2F0233
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J3%2F0247
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2200%2F02
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2200%2F72
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2200%2F74
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2210%2F06
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2220%2F62
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2230%2F60
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2240%2F40
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2240%2F70
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2245%2F02
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2270%2F12
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2270%2F66
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2280%2F02
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=F25J2290%2F62
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F00A6
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F00C2F
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F00C4V
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02D
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02D2
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02K2R
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02Z2M8P
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02Z4H4
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02Z6
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J1%2F02Z6A2
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J3%2F02A2
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J3%2F02C2
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=F25J3%2F02C8
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J200%2F02
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J200%2F72
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J200%2F74
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J200%2F90
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J210%2F06
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J220%2F62
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J230%2F32
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J230%2F60
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J240%2F40
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J240%2F70
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J245%2F02
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J270%2F08
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J270%2F12
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J270%2F66
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J280%2F02
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=R25J290%2F62
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=62%2F612
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=62%2F9
http://worldwide.espacenet.com/textdoc?IDX=AU3744971
http://worldwide.espacenet.com/textdoc?IDX=AU461897B
http://worldwide.espacenet.com/textdoc?IDX=CA925786
http://www.patbase.com/getimg/depatis.asp?PN=DE2126561
http://www.patbase.com/getimg/depatis.asp?PN=DE2126561
http://worldwide.espacenet.com/textdoc?IDX=ES390231
http://worldwide.espacenet.com/textdoc?IDX=ES417576
http://worldwide.espacenet.com/textdoc?IDX=FR2121490
http://worldwide.espacenet.com/textdoc?IDX=FR2121490
http://worldwide.espacenet.com/textdoc?IDX=GB1323831
http://worldwide.espacenet.com/textdoc?IDX=JP54040764B
http://worldwide.espacenet.com/textdoc?IDX=NL171624B
http://worldwide.espacenet.com/textdoc?IDX=NL7104855
http://www.patbase.com/getimg/uspto.asp?PN=US4033735+A


4) US2011048067A - NATURAL GAS LIQUEFACTION METHOD WITH HIGH-PRESS...

4) Family number: 43213849 (US2011048067A) © PatBase 

Title: NATURAL GAS LIQUEFACTION METHOD WITH HIGH-PRESSURE FRACTIONATION

Abstract: The method provides liquefaction of a natural gas by carrying out the following stages: cooling the natural gas,
feeding the cooled natural gas into a fractionating column so as to separate a methane-rich gas phase and a liquid phase rich
in compounds heavier than ethane, and liquefying the methane-rich stream so as to obtain the liquid natural gas. According
to the invention, the operating conditions in the fractionating column are so selected that said liquid phase comprises a molar
proportion of methane ranging between 10 percent and 150 percent of the molar proportion of ethane.
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IFP 
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5) US2009205367A - COMBINED SYNTHESIS GAS SEPARATION AND LNG PRODU...

5) Family number: 43632735 (US2009205367A) © PatBase 

Title: COMBINED SYNTHESIS GAS SEPARATION AND LNG PRODUCTION METHOD AND SYSTEM

Abstract: A method and system for the separation of a synthesis gas and methane mixture which contains carbon
monoxide, hydrogen and methane with the process producing synthesis gas and liquid natural gas (LNG).
Classifications: 
International (IPC 8-9): C10K1/00 C10L3/06 F25B9/00 F25J3/00
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Title: ENHANCED NITROGEN REMOVAL IN AN LNG FACILITY

Abstract: An LNG facility employing an enhanced nitrogen removal system that concentrates the amount of nitrogen in the
feed stream to a nitrogen removal unit (NRU) to thereby increase the separation efficiency of the NRU. In one embodiment,
the nitrogen removal system comprises a multistage separation vessel operable to separate nitrogen from a cooled natural
gas stream. At least a portion of the resulting nitrogen-containing stream exiting the multistage separation vessel can be
used as a refrigerant, processed to a nitrogen removal unit, and/or utilized as fuel gas for the LNG facility.
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7) US2012285196A - PROCESS AND APPARATUS FOR SEPARATION OF NITROGE...

7) Family number: 44333238 (US2012285196A) © PatBase 

Title: PROCESS AND APPARATUS FOR SEPARATION OF NITROGEN FROM LNG

Abstract: The present application is concerned with processes and apparatuses for the separation of nitrogen from liquefied
natural gas feeds. The processes comprise the steps of: (i) cooling the feed and passing the feed to a fractionation column;
(ii) withdrawing from the fractionation column an overhead vapour stream having an enriched nitrogen content, and a liquid
stream having a reduced nitrogen content; (iii) dividing the overhead vapour stream from step (ii) into at least first and
second overhead streams; (iv) compressing, cooling and at least partially condensing at least the first overhead stream from
step (iii); and (v) expanding the stream from step (iv) and passing the expanded stream to the fractionation column as
reflux, and wherein cooling in step (iv) is provided, at least in part, by heat exchange with one or more streams from the
fractionation column.
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8) US2011239701A - METHOD OF REJECTING NITROGEN FROM A HYDROCARBON...

8) Family number: 45096524 (US2011239701A) © PatBase 

Title: METHOD OF REJECTING NITROGEN FROM A HYDROCARBON STREAM TO PROVIDE A FUEL GAS STREAM AND AN
APPARATUS THEREFOR

Abstract: Method of, and apparatus for, rejecting nitrogen from a hydrocarbon stream to provide a fuel gas stream. A
hydrocarbon stream is at least partially liquefied and subsequently expanded. The expanded hydrocarbon stream is
fractionated in a fractionation column to provide an nitrogen-rich hydrocarbon stream and a nitrogen-lean hydrocarbon
stream. The nitrogen-rich hydrocarbon stream is partially condensed in a condenser by cooling against a refrigerant
circulated in a dedicated first refrigerant circuit, and phase-separated to provide a nitrogen-rejection stream and a nitrogen-
lean reflux stream which is returned to the fractionation column. The nitrogen-lean hydrocarbon stream is partially vaporized
and phase-separated to provide a vapour stream that is returned to the fractionation column and a liquefied nitrogen-lean
hydrocarbon stream that is subjected to sub-cooling. The fuel gas stream is generated from the sub-cooled nitrogen-lean
hydrocarbon stream.
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Title: PROCESS FOR SEPARATING NITROGEN FROM A NATURAL GAS STREAM WITH NITROGEN STRIPPING IN THE
PRODUCTION OF LIQUEFIED NATURAL GAS

Abstract: A mixed single refrigerant process for separating a nitrogen gas stream from a natural gas stream containing
nitrogen to produce a nitrogen gas stream from a liquefied natural gas stream wherein the separated nitrogen gas stream is
used as a refrigerant for the natural gas stream and wherein the mixed refrigerant provides cooling for the process.
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Title: INTEGRATION OF A LIQUEFIED NATURAL GAS LIQUEFIER WITH THE PRODUCTION OF LIQUEFIED NATURAL GAS

Abstract: A method for integrating a liquefied natural gas liquefier system with production of liquefied natural gas from a
methane-containing gas stream. The liquefied natural gas is produced by feeding a methane-containing gas stream through a
heat exchanger to a distillation column and liquefying the natural gas while capturing the gaseous nitrogen. The liquefied
natural gas is captured and the nitrogen gas is recovered, fed through the heat exchanger to recover cold and purified.
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Title: PROCESS FOR LIQUEFYING NATURAL GAS CONTAINING NITROGEN

Abstract: 1,181,049. Natural gas liquefaction process. MESSER GRIESHEIM G.m.b.H. 5 Dec., 1968 [20 Dec., 1967]. No.
57848/68. Heading F4P. Cooling, followed by liquefaction and subcooling of compressed natural hydrocarbon gas in feed line
101 is effected in heat-exchangers 102, 103, respectively, and the sub-cooled liquid is then further cooled at 104 and
expanded at a valve 107 into a separator 105; exchanger 102 being cooled by passage therethrough of a first
multicomponent refrigerant, e.g. a mixture of C  1 to C  4 saturated hydrocarbons in a closed, cycle, exchanger 103 being
cooled by a second multicomponent refrigerant, e.g. a mixture of nitrogen, methane and ethane also in a closed cycle and in
cascade arrangement with the first refrigeration cycle and the refrigerant of each cycle undergoes only one compression
stage and is expanded to above atmospheric pressure. Exchanger 104 is cooled by flash gas from separator 105 which gas
also cools exchangers 102, 103. In operation, the first refrigerant is compressed at 109 to about 40 atmosphere liquefied in a
water-cooled exchanger 110, further cooled in exchanger 102 in countercurrent heat exchange with itself after expansion at
112 to about 3 atmosphere, and the refrigerant after leaving the warm end of exchanger 102 is returned to the compressor
inlet. The second refrigerant is compressed at 114, cooled by water at 115, liquefied in exchanger 102, further cooled in
exchanger 103, expanded at a valve 117 and returned through exchangers 103, 102 to the inlet of compressor 114.
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