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What is claimed is: 

1. A system to purge dissolved gases selectively from liquids, comprising: 

a first contactor including two first contactor inlets and two first contactor 

outlets, the first contactor being in fluid communication with a liquid source at • 	irst 

inlet of the first contactor and an inert gas source at a second inlet of the first 

contactor, the second inlet of the first contactor receiving inert gas that p 	les a first 

portion of gas from the liquid source, the first portion of purged gas e ' ing the first 

contactor at a first outlet of the first contactor; and 

a second contactor including two second contactor inlets :nd two second 

contactor outlets, the second contactor being in fluid commu,  cation with a second 

outlet of the first contactor and the inert gas source at a se,  and inlet of the second 

contactor, the second inlet of the second contactor rec-' ing inert gas that purges a 

second portion of the gas from the liquid source, tit -  second portion of purged gas 

exiting the second contactor at a first outlet oft 	second contactor. 

2. The system of claim 1 further comprising: 

a liquid jet vacuum pump bein: n fluid communication with the second 

contactor via a) a second outlet oft 	second contactor being in fluid communication 

with at least one inlet of the vac ,m pump and b) an outlet of the vacuum pump being 

in fluid communication with 	e first inlet of the first contactor. 

3. The system of claim 1 	, erein the first contactor includes a plurality of first contactor 

inlets and a plurali 	of first contactor outlets, the liquid source and the inert gas being 

in fluid coinmun' ation with one or more of the plurality of first contactor inlets. 

4. The systen of claim 1 where the second contactor includes a plurality of second 

contact• 	inlets and a plurality of second contactor outlets, one or more of the 

plug, ity of second contactor inlets being in fluid communication with one or more of 

t plurality of first contactor outlets and the inert gas source. 

S. 	The system of claim 2, wherein a liquid pump pressurizes fluid exiting the second • 

outlet of the second contactor. 
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6.  The system of claim 5, wherein a portion of the pressurized fluid is used as a 

motivating liquid for the liquid jet vacuum pump. 

7.  The system of claim I wherein a portion of the inert gas comprises an inert blanket 

gas. 

8.  The system of claim 1 wherein the first portion of purged gas or the seco , portion of 

purged gas comprises an inert blanket gas. 

9.  The system of claim 1 further comprising a housing that surrou :s at least a portion 

of the first contactor and the second contactor, wherein the h. sing is a material with 

low permeability. 

• 

10.  The system of claim 9 wherein the housing is purge,  with an inert gas. 

11.  The system of claim 10 wherein the inert gas 	the first portion of gas purged from 

the liquid source. 

12.  The system of claim 1 further comp,  sing: 

a plurality of contactors ; ch including two contactor inlets and two contactor 

outlets, the plurality of conta 	•rs being in fluid communication such that a first inlet 

of a third contactor of the • urality of contactors is in fluid communication with the 

second outlet of the sec'ind contactor, 

each first ou 	t of the plurality of contactors is in fluid communication with a 

first inlet of one • the plurality of contactors and a second inlet of each of the 

plurality of co 	actors is in fluid communication with the inert gas source, the second 

inlet of eac 	of the plurality of contactors receiving inert gas that purges a portion of 

gas fro , the liquid source, each portion of purged gas exiting each of the plurality of 

cont. tors at a second outlet of each of the plurality of contactors. 

13.  he system of claim 10 further comprising a liquid jet vacuum pump being in fluid 

communication with a last contactor of the plurality of contactors via: 

a) a second outlet of the last contactor being in fluid communication with at 

least one inlet of the liquid jet vacuum pump, and 
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b) an outlet of the liquid jet vacuum pump being in fluid communication with 

the first inlet of the first contactor. 

14. 	The system of claim 13 wherein a vacuum level of the liquid jet vacuum pump is 

controlled by supplying additional inert gas to a second inlet of the last contacto•, the 

inert gas purges an additional portion of the first gas. 

15. 	The system of claim 12 wherein the last contactor further comprises a 	ird inlet, the 

third inlet being in fluid communication with an additional gas sou • e such that fluid 

at the second outlet of the last contactor includes a desired cone- tration of the 

additional gas. 

16. 	The system of claim 13 wherein a vacuum level of the 	quid jet vacuum pump is 

controlled by varying a water flow to the liquid jet 	,cuum pump, disabling the liquid 

jet vacuum pump, or enabling the liquid jet vacu m pump. 

17. 	The system of claim 1 further comprising f. ie or more sensors to measure a 

concentration of gas at the first outlet o ' the second contactor outlet, the second outlet 

of the second contactor, or both the ' rst outlet and the second outlet of the second 

contactor, the gas is substantiall 	imilar to the purged gas. 

18. 	The system of claim 17 fu 	er comprising a controller to control the concentration of 

gas at the second outlet afthe second contactor based on the measured concentration 

by: 

a) inputti ' g the purged gas into the second contactor via the second inlet of 

the second co 	actor inlet, 

b) . rying an amount of the inert gas supplied to the first contactor and the 

second • • ntactor, or 

c) any combination thereof. 

19. 	he system of claim 1 further comprising a third contactor including two inlets and an 

outlet, the third contactor being in fluid communication with a second liquid source at 

the first inlet of the third contactor, the inert gas source at the second inlet of the third 

contactor, and the first contactor at the outlet of the third contactor, the first inlet of 
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the third contactor receiving the second liquid source that humidifies the inert gas, the 

first contactor receives the humidified inert gas at the second inlet of the first 

contactor. 

20.  The system of claim I wherein the first contactor further comprises a third inlet 

third inlet being in fluid communication with a second liquid source, the this►  inlet 

receiving a second liquid based on a concentration of the liquid source at 	e first inlet 

of the first contactor. 

21.  A method for purging dissolved gases selectively from liquids, • •mprising: 

supplying a liquid source and an inert gas to a first c• tactor to purge a first 

portion of a gas from the liquid source; and 

supplying the inert gas and an output of the fir 	contactor to a second 

contactor to purge a second portion of the gas from 	e liquid source. 

22.  The method of claim 21 further comprising; 

supplying an output of the second • ontactor to a liquid jet vacuum pump to 

purge dissolved inert gas from a secon' contactor output; and 

supplying an output of the 1 	uid jet vacuum pump to the second contactor to 

purge a third portion of the gas 	om the liquid source. 

23.  The method of claim 22 	her comprising pressurizing fluid exiting the second 

contactor via a liquid p mp. 

24.  The method of c , im 23 further comprising supplying a portion of the pressurized 

fluid to the li. . id jet vacuum pump for use as a motivating liquid for the liquid jet 

vacuum p 	p.  

25.  The tethod of claim 22 further comprising supplying a second gas to the inert gas to 

• • rge a third portion of the gas from the liquid source. 

2. The method of claim 22 further comprising controlling a vacuum level of the second 

contactor to purge a third portion of the gas from the liquid source. 
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27.  The method of claim 21 further comprising: 

supplying the inert gas and an output of the second contactor to a third 

contactor of a plurality of contactors; 

supplying an output of each of the plurality of contactors to an input of one 

contactor of the plurality of contactors such that the first contactor, the second 

contactor and the plurality of contactors are connected; and 

supplying the inert gas to each of the plurality of contactors, the i 	rt gas 

purging a portion of the gas from each of the plurality of contactors. 

28.  The method of claim 27 further comprising supplying an output 	f a last contactor of 

the plurality of contactors to a liquid jet vacuum pump to pure an additional portion 

of the first gas from the liquid source. 

• 

29.  The method of claim 28 further comprising supply',  .._ additional inert gas to the last 

contactor to control a vacuum level of the liquid , et vacuum pump. 

30.  The method of claim 29 further comprisin: supplying an additional gas source to an 

input of the last contactor such that flu' A at the output of the last contactor includes a 

desired concentration of the additio , I gas. 

31.  The method of claim 28 furt , r comprising controlling a vacuum level of the liquid 

jet vacuum pump by varyi g a water flow to the liquid jet vacuum pump, disabling 

the liquid jet vacuum p rip, or enabling the liquid jet vacuum pump. 

32.  The method of ci ' n 30 further comprising measuring a concentration of gas at the 

output of the 	cond contactor, the gas is substantially similar to the purged gas. 

33.  The me 	od of claim 32 further comprising controlling the concentration of gas at the 

outp 	of the second contactor based on the measured concentration by a) inputting 

t 	purged gas into the second contactor, b) varying an amount of the inert gas 

supplied to the first contactor and the second contactor, or c) any combination thereof. 

. 4. The method of claim 21 further comprising: 

supplying a second liquid source and the inert gas to a third contactor to 
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humidify the inert gas; and 

supplying the output of the third contactor to the first contactor such that 

first contactor receives the humidified inert gas. 

the 

35, The 

first 

method of claim 21 further comprising supplying a second liquid source to 

contactor based on a concentration of the liquid source at the first conta 	or. 

e 
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CLAIMS 

1. 	A system to purge dissolved gases selectively from liquids, comprising: 

a first contactor including two first contactor inlets and two first contactor outlets, 

the first contactor being in fluid communication with a liquid source at a first inlet of the 

first contactor and an inert gas source at a second inlet of the first contactor, the second 

inlet of the first contactor receiving inert gas that purges a first portion of gas from the 

liquid source, the first portion of purged gas exiting the first contactor at a first outlet of 

the first contactor; and 

a second contactor including two second contactor inlets and two second 

contactor outlets, the second contactor being in fluid communication with a second outlet 

of the first contactor and the inert gas source at a second inlet of the second contactor, the 

second inlet of the second contactor receiving inert gas that purges a second portion of 

the gas from the liquid source, the second portion of purged gas exiting the second 

contactor at a first outlet of the second contactor; and 

a liquid jet vacuum pump being in fluid communication with the second 

contactor via a) a second outlet of the second contactor being in fluid communication 

with at least one inlet of the vacuum pump and b) an outlet of the vacuum pump being in 

fluid communication with the first inlet of the first contactor. 

2. The system of claim 1 wherein the first contactor includes a plurality of first contactor 

inlets and a plurality of first contactor outlets, the liquid source and the inert gas being in 

fluid communication with one or more of the plurality of first contactor inlets. 

3. The system of claim 1 where the second contactor includes a plurality of second 

contactor inlets and a plurality of second contactor outlets, one or more of the plurality of 

second contactor inlets being in fluid communication with one or more of the plurality of 

first contactor outlets and the inert gas source. 

4. The system of claim 1, further comprising a liquid pump being in fluid communication 
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with the second contactor via the second outlet of the second contactor to pressurize fluid 

exiting the outlet of the second contactor. 

5. The system of claim 4, wherein the liquid pump is in fluid communication with the 

liquid jet vacuum pump to provide a portion of the pressurized fluid to be used as a 

motivating liquid for the liquid jet vacuum pump. 

6. The system of claim 1 wherein the inert gas source is in fluid communication with the 

first contactor and the second contactor such that a portion of the inert gas provides an 

inert blanket gas to the first contactor and the second contactor. 

7. The system of claim 1 wherein the first portion of purged gas or the second portion of 

purged gas is in fluid communication with the first contactor and the second contactor to 

provide an inert blanket gas to the first contactor and the second contactor. 

8. The system of claim 1 further comprising: 

a plurality of contactors each including two contactor inlets and two contactor 

outlets, the plurality of contactors being in fluid communication such that a first inlet of a 

third contactor of the plurality of contactors is in fluid communication with the second 

outlet of the second contactor, each first outlet of the plurality of contactors is in fluid 

communication with a first inlet of one of the plurality of contactors and a second inlet of 

each of the plurality of contactors is in fluid communication with the inert gas source, the 

second inlet of each of the plurality of contactors receiving inert gas that purges a portion 

of gas from the liquid source, each portion of purged gas exiting each of the plurality of 

contactors at a second outlet of each of the plurality of contactors. 

9. The system of claim 8 further comprising a liquid jet vacuum pump being in fluid 

communication with a last contactor of the plurality of contactors via: a) a second outlet 

of the last contactor being in fluid communication with at least one inlet of the liquid jet 

vacuum pump, and b) an outlet of the liquid jet vacuum pump being in fluid 

communication with the first inlet of the first contactor. 
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10. The system of claim 9 wherein the second inlet of the last contactor is in fluid 

communication with the inert gas source such that a vacuum level of the liquid jet 

vacuum pump is controlled and the inert gas purges an additional portion of the first gas. 

11. The system of claim 1 further comprising one or more sensors to measure a 

concentration of gas at the first outlet of the second contactor, the second outlet of the 

second contactor, or both the first outlet and the second outlet of the second contactor, the 

gas is substantially similar to the purged gas. 

12. The system of claim 11 further comprising a controller to control the concentration of 

gas at the second outlet of the second contactor based on the measured concentration by: 

a) inputting the purged gas into the second contactor via the second inlet of the second 

contactor inlet, b) varying an amount of the inert gas supplied to the first contactor and 

the second contactor, or c) any combination thereof. 

13. The system of claim 1 further comprising a housing that surrounds at least a portion 

of the first contactor and the second contactor, wherein the housing is a material with low 

permeability. 

14. The system of claim 13 wherein inert gas source is in fluid communication with the 

housing to purge the housing with the inert gas. 

15. The system of claim 14 wherein the first portion of gas purged from the liquid source 

is in fluid communication with the housing to purge the housing with the first portion of 

gas purged. 

16. The system of claim 1 wherein the first contactor further comprises a third inlet, the 

third inlet being in fluid communication with a second liquid source, the third inlet 

receiving a second liquid based on a concentration of the liquid source at the first inlet of 

the first contactor. 
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17. A system to purge dissolved gases selectively from liquids, comprising: 

a first contactor including two first contactor inlets and two first contactor outlets, 

the first contactor being in fluid communication with a liquid source at a first inlet of the 

first contactor and an inert gas source at a second inlet of the first contactor, the second 

inlet of the first contactor receiving inert gas that purges a first portion of gas from the 

liquid source, the first portion of purged gas exiting the first contactor at a first outlet of 

the first contactor; and 

a second contactor including two second contactor inlets and two second 

contactor outlets, the second contactor being in fluid communication with a second outlet 

of the first contactor and the inert gas source at a second inlet of the second contactor, the 

second inlet of the second contactor receiving inert gas that purges a second portion of 

the gas from the liquid source, the second portion of purged gas exiting the second 

contactor at a first outlet of the second contactor; and 

a housing that surrounds at least a portion of the first contactor and the second 

contactor, wherein the housing is a material with low permeability. 

18. The system of claim 17 wherein the inert gas source is in fluid communication with 

the housing to purge the housing with the inert gas. 

19. The system of claim 18 wherein the first portion of gas purged from the liquid source 

is in fluid communication with the housing to purge the housing with the first portion of 

gas purged. 

20. The system of claim 17 wherein the first contactor includes a plurality of first 

contactor inlets and a plurality of first contactor outlets, the liquid source and the inert gas 

being in fluid communication with one or more of the plurality of first contactor inlets. 

21. The system of claim 17 where the second contactor includes a plurality of second 

contactor inlets and a plurality of second contactor outlets, one or more of the plurality of 

second contactor inlets being in fluid communication with one or more of the plurality of 
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first contactor outlets and the inert gas source. 

22. The system of claim 17, further comprising a liquid pump being in fluid 

communication with the second contactor via a second outlet of the second contactor to 

pressurize fluid exiting the outlet of the second contactor. 

23. The system of claim 17, further comprising a liquid jet vacuum pump being in fluid 

communication with the second contactor via a) a second outlet of the second contactor 

being in fluid communication with at least one inlet of the vacuum pump and b) an outlet 

of the vacuum pump being in fluid communication with the first inlet of the first 

contactor, wherein the liquid pump is in fluid communication with the liquid jet vacuum 

pump to provide a portion of the pressurized fluid to be used as a motivating liquid for 

the liquid jet vacuum pump. 

24. The system of claim 17 wherein the inert gas source is in fluid communication with 

the first contactor and the second contactor such that a portion of the inert gas provides an 

inert blanket gas to the first contactor and the second contactor. 

25. The system of claim 17 wherein the first portion of purged gas or the second portion 

of purged gas is in fluid communication with the first contactor and the second contactor 

to provide an inert blanket gas to the first contactor and the second contactor. 

26. The system of claim 17 further comprising: a plurality of contactors each including 

two contactor inlets and two contactor outlets, the plurality of contactors being in fluid 

communication such that a first inlet of a third contactor of the plurality of contactors is 

in fluid communication with the second outlet of the second contactor, each first outlet of 

the plurality of contactors is in fluid communication with a first inlet of one of the 

plurality of contactors and a second inlet of each of the plurality of contactors is in fluid 

communication with the inert gas source, the second inlet of each of the plurality of 

contactors receiving inert gas that purges a portion of gas from the liquid source, each 

portion of purged gas exiting each of the plurality of contactors at a second outlet of each 
-24- 



of the plurality of contactors. 

27. The system of claim 26 further comprising a liquid jet vacuum pump being in fluid 

communication with a last contactor of the plurality of contactors via: a) a second outlet 

of the last contactor being in fluid communication with at least one inlet of the liquid jet 

vacuum pump, and b) an outlet of the liquid jet vacuum pump being in fluid 

communication with the first inlet of the first contactor. 

28. The system of claim 27 wherein a vacuum level of the liquid jet vacuum pump is 

controlled by supplying additional inert gas to a second inlet of the last contactor, the 

inert gas purges an additional portion of the first gas. 

29. The system of claim 26 wherein the last contactor further comprises a third inlet, the 

third inlet being in fluid communication with an additional gas source such that fluid at 

the second outlet of the last contactor includes a desired concentration of the additional 

gas. 

30. The system of claim 17 further comprising one or more sensors to measure a 

concentration of gas at the first outlet of the second contactor, the second outlet of the 

second contactor, or both the first outlet and the second outlet of the second contactor, the 

gas is substantially similar to the purged gas. 

31. The system of claim 30 further comprising a controller to control the concentration of 

gas at the second outlet of the second contactor based on the measured concentration by: 

a) inputting the purged gas into the second contactor via the second inlet of the second 

contactor inlet, b) varying an amount of the inert gas supplied to the first contactor and 

the second contactor, or c) any combination thereof. 

32. The system of claim 17 further comprising a third contactor including two inlets and 

an outlet, the third contactor being in fluid communication with a second liquid source at 

the first inlet of the third contactor, the inert gas source at the second inlet of the third 
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contactor, and the first contactor at the outlet of the third contactor, the first inlet of the 

third contactor receiving the second liquid source that humidifies the inert gas, the first 

contactor receives the humidified inert gas at the second inlet of the first contactor. 

33. The system of claim 17 wherein the first contactor further comprises a third inlet, the 

third inlet being in fluid communication with a second liquid source, the third inlet 

receiving a second liquid based on a concentration of the liquid source at the first inlet of 

the first contactor. 

34. A system to purge dissolved gases selectively from liquids, comprising: 

a first contactor including two first contactor inlets and two first contactor outlets, 

the first contactor being in fluid communication with a liquid source at a first inlet of the 

first contactor and an inert gas source at a second inlet of the first contactor, the second 

inlet of the first contactor receiving inert gas that purges a first portion of gas from the 

liquid source, the first portion of purged gas exiting the first contactor at a first outlet of 

the first contactor; and 

a second contactor including two second contactor inlets and two second 

contactor outlets, the second contactor being in fluid communication with a second outlet 

of the first contactor and the inert gas source at a second inlet of the second contactor, the 

second inlet of the second contactor receiving inert gas that purges a second portion of 

the gas from the liquid source, the second portion of purged gas exiting the second 

contactor at a first outlet of the second contactor; and 

a plurality of contactors each including two contactor inlets and two contactor 

outlets, the plurality of contactors being in fluid communication such that a first inlet of a 

third contactor of the plurality of contactors is in fluid communication with the second 

outlet of the second contactor, each first outlet of the plurality of contactors is in fluid 

communication with a first inlet of one of the plurality of contactors and a second inlet of 

each of the plurality of contactors is in fluid communication with the inert gas source, the 

second inlet of each of the plurality of contactors receiving inert gas that purges a portion 

of gas from the liquid source, each portion of purged gas exiting each of the plurality of 

contactors at a second outlet of each of the plurality of contactors, and wherein the last 
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contactor further comprises a third inlet, the third inlet being in fluid communication with 

an additional gas source such that fluid at the second outlet of the last contactor includes 

a desired concentration of the additional gas. 

35. The system of claim 34 further comprising a liquid jet vacuum pump being in fluid 

communication with the last contactor via a) a second outlet of a last contactor of the 

plurality of contractors being in fluid communication with at least one inlet of the liquid 

jet vacuum pump and b) an outlet of the liquid jet vacuum pump being in fluid 

communication with the first inlet of the first contactor. 

36. The system of claim 35, further comprising a liquid pump being in fluid 

communication with the second contactor via the second outlet of the last contactor to 

pressurize fluid exiting the outlet of the last contactor. 

37. The system of claim 36, wherein the liquid pump is in fluid communication with the 

liquid jet vacuum pump to provide a portion of the pressurized fluid to be used as a 

motivating liquid for the liquid jet vacuum pump. 

38. The system of claim 35 wherein the second inlet of the last contactor is in fluid 

communication with the inert gas source such that a vacuum level of the liquid jet 

vacuum pump is controlled and the inert gas purges an additional portion of the first gas. 

39. The system of claim 34 wherein the first contactor includes a plurality of first 

contactor inlets and a plurality of first contactor outlets, the liquid source and the inert gas 

being in fluid communication with one or more of the plurality of first contactor inlets. 

40. The system of claim 34 where the second contactor includes a plurality of second 

contactor inlets and a plurality of second contactor outlets, one or more of the plurality of 

second contactor inlets being in fluid communication with one or more of the plurality of 

first contactor outlets and the inert gas source. 
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41. The system of claim 34 wherein the inert gas source is in fluid communication with 

the first contactor, the second contactor and the plurality of contactors such that a portion 

of the inert gas provides an inert blanket gas to the first contactor, the second contactor 

and the plurality of contactors. 

42. The system of claim 34 wherein each portion of purged gas is in fluid communication 

with the first contactor, the second contactor and the plurality of contactors to provide an 

inert blanket gas to the first contactor, the second contactor and the plurality of 

contactors. 

43. The system of claim 34 further comprising a housing that surrounds at least a portion 

of the first contactor, the second contactor and the plurality of contactors, wherein the 

housing is a material with low permeability. 

44. The system of claim 43 wherein inert gas source is in fluid communication with the 

housing to purge the housing with the inert gas. 

45. The system of claim 43 wherein the first portion of gas purged from the liquid source 

is in fluid communication with the housing to purge the housing with the first portion of 

gas purged. 

46. The system of claim 34 further comprising one or more sensors to measure a 

concentration of gas at the first outlet of the second contactor, the second outlet of the 

second contactor, or both the first outlet and the second outlet of the second contactor, the 

gas is substantially similar to the purged gas. 

47. The system of claim 46 further comprising a controller to control the concentration of 

gas at the second outlet of the second contactor based on the measured concentration by: 

a) inputting the purged gas into the second contactor via the second inlet of the second 

contactor inlet, b) varying an amount of the inert gas supplied to the first contactor and 

the second contactor, or c) any combination thereof. 
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48. The system of claim 34 further comprising a third contactor including two inlets and 

an outlet, the third contactor being in fluid communication with a second liquid source at 

the first inlet of the third contactor, the inert gas source at the second inlet of the third 

contactor, and the first contactor at the outlet of the third contactor, the first inlet of the 

third contactor receiving the second liquid source that humidifies the inert gas, the first 

contactor receives the humidified inert gas at the second inlet of the first contactor. 

49. The system of claim. 34 wherein the first contactor further comprises a third inlet, the 

third inlet being in fluid communication with a second liquid source, the third inlet 

receiving a second liquid based on a concentration of the liquid source at the first inlet of 

the first contactor. 

50. A system to purge dissolved gases selectively from liquids, comprising: 

a first contactor including two first contactor inlets and two first contactor outlets, 

the first contactor being in fluid communication with a liquid source at a first inlet of the 

first contactor and an inert gas source at a second inlet of the first contactor, the second 

inlet of the first contactor receiving inert gas that purges a first portion of gas from the 

liquid source, the first portion of purged gas exiting the first contactor at a first outlet of 

the first contactor; and 

a second contactor including two second contactor inlets and two second 

contactor outlets, the second contactor being in fluid communication with a second outlet 

of the first contactor and the inert gas source at a second inlet of the second contactor, the 

second inlet of the second contactor receiving inert gas that purges a second portion of 

the gas from the liquid source, the second portion of purged gas exiting the second 

contactor at a first outlet of the second contactor; and 

a third contactor including two inlets and an outlet, the third contactor being in 

fluid communication with a second liquid source at the first inlet of the third contactor, 

the inert gas source at the second inlet of the third contactor, and the first contactor at the 

outlet of the third contactor, the first inlet of the third contactor receiving the second 

liquid source that humidifies the inert gas, the first contactor receives the humidified inert 
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gas at the second inlet of the first contactor. 

51. The system of claim 50 further comprising a liquid jet vacuum pump being in fluid 

communication with the third contactor via a) a second outlet of the third contactor being 

in fluid communication with at least one inlet of the vacuum pump and b) an outlet of the 

vacuum pump being in fluid communication with the first inlet of the first contactor. 

52. The system of claim 51 further comprising a liquid pump being in fluid 

communication with the second contactor via the second outlet of the second contactor to 

pressurize fluid exiting the outlet of the second contactor. 

53. The system of claim 52, wherein the liquid pump is in fluid communication with the 

liquid jet vacuum pump to provide a portion of the pressurized fluid to be used as a 

motivating liquid for the liquid jet vacuum pump. 

54. The system of claim 50 wherein the first contactor includes a plurality of first 

contactor inlets and a plurality of first contactor outlets, the liquid source and the inert gas 

being in fluid communication with one or more of the plurality of first contactor inlets. 

55. The system of claim 50 where the second contactor includes a plurality of second 

contactor inlets and a plurality of second contactor outlets, one or more of the plurality of 

second contactor inlets being in fluid communication with one or more of the plurality of 

first contactor outlets and the inert gas source. 

56. The system of claim 50 wherein the inert gas source is in fluid communication with 

the first contactor and the second contactor such that a portion of the inert gas provides an 

inert blanket gas to the first contactor and the second contactor. 

57. The system of claim 50 wherein the first portion of purged gas or the second portion 

of purged gas is in fluid communication with the first contactor and the second contactor 

to provide an inert blanket gas to the first contactor and the second contactor. 
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58. The system of claim 50 further comprising: a plurality of contactors each including 

two contactor inlets and two contactor outlets, the plurality of contactors being in fluid 

communication such that a first inlet of a fourth contactor of the plurality of contactors is 

in fluid communication with the second outlet of the second contactor, each first outlet of 

the plurality of contactors is in fluid communication with a first inlet of one of the 

plurality of contactors and a second inlet of each of the plurality of contactors is in fluid 

communication with the inert gas source, the second inlet of each of the plurality of 

contactors receiving inert gas that purges a portion of gas from the liquid source, each 

portion of purged gas exiting each of the plurality of contactors at a second outlet of each 

of the plurality of contactors. 

59. The system of claim 58 further comprising a liquid jet vacuum pump being in fluid 

communication with a last contactor of the plurality of contactors via: a) a second outlet 

of the last contactor being in fluid communication with at least one inlet of the liquid jet 

vacuum pump, and b) an outlet of the liquid jet vacuum pump being in fluid 

communication with the first inlet of the first contactor. 

60. The system of claim 59 wherein the second inlet of the last contactor is in fluid 

communication with the inert gas source such that a vacuum level of the liquid jet 

vacuum pump is controlled and the inert gas purges an additional portion of the first gas. 

61. The system of claim 58 wherein the last contactor further comprises a third inlet, the 

third inlet being in fluid communication with an additional gas source such that fluid at 

the second outlet of the last contactor includes a desired concentration of the additional 

gas. 

62. The system of claim 50 further comprising one or more sensors to measure a 

concentration of gas at the first outlet of the second contactor, the second outlet of the 

second contactor, or both the first outlet and the second outlet of the second contactor, the 

gas is substantially similar to the purged gas. 
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63. The system of claim 62 further comprising a controller to control the concentration of 

gas at the second outlet of the second contactor based on the measured concentration by: 

a) inputting the purged gas into the second contactor via the second inlet of the second 

contactor inlet, b) varying an amount of the inert gas supplied to the first contactor and 

the second contactor, or c) any combination thereof. 

64. A system to purge dissolved gases selectively from liquids, comprising: 

a first contactor including two first contactor inlets and two first contactor outlets, 

the first contactor being in fluid communication with a liquid source at a first inlet of the 

first contactor and an inert gas source at a second inlet of the first contactor, the second 

inlet of the first contactor receiving inert gas that purges a first portion of gas from the 

liquid source, the first portion of purged gas exiting the first contactor at a first outlet of 

the first contactor; and 

a second contactor including two second contactor inlets and two second 

contactor outlets, the second contactor being in fluid communication with a second outlet 

of the first contactor and the inert gas source at a second inlet of the second contactor, the 

second inlet of the second contactor receiving inert gas that purges a second portion of 

the gas from the liquid source, the second portion of purged gas exiting the second 

contactor at a first outlet of the second contactor, wherein the first contactor further 

comprises a third inlet, the third inlet being in fluid communication with a second liquid 

source, the third inlet receiving a second liquid based on a concentration of the liquid 

source at the first inlet of the first contactor. 

65. The system of claim 64 wherein the first contactor includes a plurality of first 

contactor inlets and a plurality of first contactor outlets, the liquid source and the inert gas 

being in fluid communication with one or more of the plurality of first contactor inlets. 

66. The system of claim 64 where the second contactor includes a plurality of second 

contactor inlets and a plurality of second contactor outlets, one or more of the plurality of 

second contactor inlets being in fluid communication with one or more of the plurality of 
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first contactor outlets and the inert gas source. 

67. The system of claim 64 wherein the inert gas source is in fluid communication with 

the first contactor and the second contactor such that a portion of the inert gas provides an 

inert blanket gas to the first contactor and the second contactor. 

68. The system of claim 64 wherein the first portion of purged gas or the second portion 

of purged gas is in fluid communication with the first contactor and the second contactor 

to provide an inert blanket gas to the first contactor and the second contactor. 

69. The system of claim 64 further comprising: a plurality of contactors each including 

two contactor inlets and two contactor outlets, the plurality of contactors being in fluid 

communication such that a first inlet of a third contactor of the plurality of contactors is 

in fluid communication with the second outlet of the second contactor, each first outlet of 

the plurality of contactors is in fluid communication with a first inlet of one of the 

plurality of contactors and a second inlet of each of the plurality of contactors is in fluid 

communication with the inert gas source, the second inlet of each of the plurality of 

contactors receiving inert gas that purges 'a portion of gas from the liquid source, each 

portion of purged gas exiting each of the plurality of contactors at a second outlet of each 

of the plurality of contactors. 

70. The system of claim 69 further comprising a liquid jet vacuum pump being in fluid 

communication with a last contactor of the plurality of contactors via: a) a second outlet 

of the last contactor being in fluid communication with at least one inlet of the liquid jet 

vacuum pump, and b) an outlet of the liquid jet vacuum pump being in fluid 

communication with the first inlet of the first contactor. 

71. The system of claim 70 wherein the second inlet of the last contactor is in fluid 

communication with the inert gas source such that a vacuum level of the liquid jet 

vacuum pump is controlled and the inert gas purges an additional portion of the first gas. 
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72. The system of claim 69 wherein the last contactor further comprises a third inlet, the 

third inlet being in fluid communication with an additional gas source such that fluid at 

the second outlet of the last contactor includes a desired concentration of the additional 

gas. 

73. The system of claim 64 further comprising one or more sensors to measure a 

concentration of gas at the first outlet of the second contactor, the second outlet of the 

second contactor, or both the first outlet and the second outlet of the second contactor, the 

gas is substantially similar to the purged gas. 

74. The system of claim 73 further comprising a controller to control the concentration of 

gas at the second outlet of the second contactor based on the measured concentration by: 

a) inputting the purged gas into the second contactor via the second inlet of the second 

contactor inlet, b) varying an amount of the inert gas supplied to the first contactor and 

the second contactor, or c) any combination thereof. 

75. A method for purging dissolved gases selectively from liquids, comprising: supplying 

a liquid source and an inert gas to a first contactor to purge a first portion of a gas from 

the liquid source; supplying the inert gas and an output of the first contactor to a second 

contactor to purge a second portion of the gas from the liquid source; supplying an output 

of the second contactor to a liquid jet vacuum pump to purge dissolved inert gas from a 

second contactor output; and supplying an output of the liquid jet vacuum pump to the 

second contactor to purge a third portion of the gas from the liquid source. 

76. The method of claim 75 further comprising pressurizing fluid exiting the second 

contactor via a liquid pump. 

77. The method of claim 76 further comprising supplying a portion of the pressurized 

fluid to the liquid jet vacuum pump for use as a motivating liquid for the liquid jet 

vacuum pump. 
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78. The method of claim 75 further comprising supplying a second gas to the inert gas to 

purge a third portion of the gas from the liquid source. 

79. The method of claim 75 further comprising controlling a vacuum level of the second 

contactor to purge a third portion of the gas from the liquid source. 

80. The method of claim 75 further comprising: supplying the inert gas and an output of 

the second contactor to a third contactor of a plurality of contactors; supplying an output 

of each of the plurality of contactors to an input of one contactor of the plurality of 

contactors such that the first contactor, the second contactor and the plurality of 

contactors are connected; and supplying the inert gas to each of the plurality of 

contactors, the inert gas purging a portion of the gas from each of the plurality of 

contactors. 

81. The method of claim 80 further comprising supplying an output of a last contactor of 

the plurality of contactors to a liquid jet vacuum pump to purge an additional portion of 

the first gas from the liquid source. 

82. The method of claim 81 further comprising supplying additional inert gas to the last 

contactor to control a vacuum level of the liquid jet vacuum pump. 

83. The method of claim 82 further comprising supplying an additional gas source to an 

input of the last contactor such that fluid at the output of the last contactor includes a 

desired concentration of the additional gas. 

84. The method of claim 83 further comprising measuring a concentration of gas at the 

output of the second contactor, the gas is substantially similar to the purged gas. 

85. The method of claim 84 further comprising controlling the concentration of gas at the 

output of the second contactor based on the measured concentration by a) inputting the 

purged gas into the second contactor, b) varying an amount of the inert gas supplied to 
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the first contactor and the second contactor, or c) any combination thereof. 

86. The method of claim 81 further comprising controlling a vacuum level of the liquid 

jet vacuum pump by varying a water flow to the liquid jet vacuum pump, disabling the 

liquid jet vacuum pump, or enabling the liquid jet vacuum pump. 

87. A method for purging dissolved gases selectively from liquids, comprising: supplying 

a liquid source and an inert gas to a first contactor to purge a first portion of a gas from 

the liquid source; supplying the inert gas and an output of the first contactor to a second 

contactor to purge a second portion of the gas from the liquid source; supplying the inert 

gas and an output of the second contactor to a third contactor of a plurality of contactors; 

supplying an output of each of the plurality of contactors to an input of one contactor of 

the plurality of contactors such that the first contactor, the second contactor and the 

plurality of contactors are connected; supplying the inert gas to each of the plurality of 

contactors, the inert gas purging a portion of the gas from each of the plurality of 

contactors; and supplying an output of a last contactor of the plurality of contactors to a 

liquid jet vacuum pump to purge an additional portion of the first gas from the liquid 

source. 

88. The method of claim 87 further comprising supplying additional inert gas to the last 

contactor to control a vacuum level of the liquid jet vacuum pump. 

89. The method of claim 88 further comprising supplying an additional gas source to an 

input of the last contactor such that fluid at the output of the last contactor includes a 

desired concentration of the additional gas. 

90. The method of claim 89 further comprising measuring a concentration of gas at the 

output of the second contactor, the gas is substantially similar to the purged gas. 

91. The method of claim 90 further comprising controlling the concentration of gas at the 

output of the second contactor based on the measured concentration by a) inputting the 
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purged gas into the second contactor, b) varying an amount of the inert gas supplied to 

the first contactor and the second contactor, or c) any combination thereof. 

92. The method of claim 87 further comprising controlling a vacuum level of the liquid 

jet vacuum pump by varying a water flow to the liquid jet vacuum pump, disabling the 

liquid jet vacuum pump, or enabling the liquid jet vacuum pump. 

93. The method of claim 87 further comprising pressurizing fluid exiting the second 

contactor via a liquid pump. 

94. The method of claim 93 further comprising supplying a portion of the pressurized 

fluid to the liquid jet vacuum pump for use as a motivating liquid for the liquid jet 

vacuum pump. 

95. The method of claim 87 further comprising supplying a second gas to the inert gas to 

purge a third portion of the gas from the liquid source. 

96. The method of claim 87 further comprising controlling a vacuum level of the second 

contactor to purge a third portion of the gas from the liquid source. 

97. A method for purging dissolved gases selectively from liquids, comprising: supplying 

a liquid source and an inert gas to a first contactor to purge a first portion of a gas from 

the liquid source; supplying the inert gas and an output of the first contactor to a second 

contactor to purge a second portion of the gas from the liquid source; supplying a second 

liquid source and the inert gas to a third contactor to humidify the inert gas; and 

supplying the output of the third contactor to the first contactor such that the first 

contactor receives the humidified inert gas. 

98. The method of claim 97 further comprising supplying an output of the second 

contactor to a liquid jet vacuum pump to purge dissolved inert gas from a second 

contactor output; and supplying an output of the liquid jet vacuum pump to the second 
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contactor to purge a third portion of the gas from the liquid source. 

99. The method of claim 98 further comprising pressurizing fluid exiting the second 

contactor via a liquid pump. 

100. The method of claim 99 further comprising supplying a portion of the pressurized 

fluid to the liquid jet vacuum pump for use as a motivating liquid for the liquid jet 

vacuum pump. 

101. The method of claim 98 further comprising supplying a second gas to the inert gas 

to purge a third portion of the gas from the liquid source. 

102. The method of claim 98 further comprising controlling a vacuum level of the second 

contactor to purge a third portion of the gas from the liquid source. 

103. The method of claim 97 further comprising: supplying the inert gas and an output of 

the second contactor to a third contactor of a plurality of contactors; supplying an output 

of each of the plurality of contactors to an input of one contactor of the plurality of 

contactors such that the first contactor, the second contactor and the plurality of 

contactors are connected; and supplying the inert gas to each of the plurality of 

contactors, the inert gas purging a portion of the gas from each of the plurality of. 

contactors. 

104. The method of claim 103 supplying an output of a last contactor of the plurality of 

contactors to a liquid jet vacuum pump to purge an additional portion of the first gas from 

the liquid source. 

105. The method of claim 104 further comprising supplying additional inert gas to the 

last contactor to control a vacuum level of the liquid jet vacuum pump. 

106. The method of claim 105 further comprising supplying an additional gas source to 
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an input of the last contactor such that fluid at the output of the last contactor includes a 

desired concentration of the additional gas. 

107. The method of claim 106 further comprising measuring a concentration of gas at the 

output of the second contactor, the gas is substantially similar to the purged gas. 

108. The method of claim 107 further comprising controlling the concentration of gas at 

the output of the second contactor based on the measured concentration by a) inputting 

the purged gas into the second contactor, b) varying an amount of the inert gas supplied 

to the first contactor and the second contactor, or c) any combination thereof. 

109. The method of claim 104 further comprising controlling a vacuum level of the liquid 

jet vacuum pump by varying a water flow to the liquid jet vacuum pump, disabling the 

liquid jet vacuum pump, or enabling the liquid jet vacuum pump. 

110. A method for purging dissolved gases selectively from liquids, comprising: 

supplying a liquid source and an inert gas to a first contactor to purge a first portion of a 

gas from the liquid source; supplying the inert gas and an output of the first contactor to a 

second contactor to purge a second portion of the gas from the liquid source; supplying a 

second liquid source to the first contactor based on a concentration of the liquid source at 

the first contactor. 

111. The method of claim 110 further comprising supplying an output of the second 

contactor to a liquid jet vacuum pump to purge dissolved inert gas from a second 

contactor output; and supplying an output of the liquid jet vacuum pump to the second 

contactor to purge a third portion of the gas from the liquid source. 

112. The method of claim 111 further comprising pressurizing fluid exiting the second 

contactor via a liquid pump. 

113. The method of claim 112 further comprising supplying a portion of the pressurized 
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fluid to the liquid jet vacuum pump for use as a motivating liquid for the liquid jet 

vacuum pump. 

114. The method of claim 111 further comprising supplying a second gas to the inert gas 

to purge a third portion of the gas from the liquid source. 

115. The method of claim 111 further comprising controlling a vacuum level of the 

second contactor to purge a third portion of the gas from the liquid source. 

116. The method of claim 110 further comprising: supplying the inert gas and an output 

of the second contactor to a third contactor of a plurality of contactors; supplying an 

output of each of the plurality of contactors to an input of one contactor of the plurality of 

contactors such that the first contactor, the second contactor and the plurality of 

contactors are connected; and supplying the inert gas to each of the plurality of 

contactors, the inert gas purging a portion of the gas from each of the plurality of 

contactors. 

117. The method of claim 116 supplying an output of a last contactor of the plurality of 

contactors to a liquid jet vacuum pump to purge an additional portion of the first gas from 

the liquid source. 

118. The method of claim 117 further comprising supplying additional inert gas to the 

last contactor to control a vacuum level of the liquid jet vacuum pump. 

119. The method of claim 118 further comprising supplying an additional gas source to 

an input of the last contactor such that fluid at the output of the last contactor includes a 

desired concentration of the additional gas. 

120. The method of claim 119 further comprising measuring a concentration of gas at the 

output of the second contactor, the gas is substantially similar to the purged gas. 
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121. The method of claim 120 further comprising controlling the concentration of gas at 

the output of the second contactor based on the measured concentration by a) inputting 

the purged gas into the second contactor, b) varying an amount of the inert gas supplied 

to the first contactor and the second contactor, or c) any combination thereof. 

122. The method of claim 117 further comprising controlling a vacuum level of the liquid 

jet vacuum pump by varying a water flow to the liquid jet vacuum pump, disabling 

liquid jet vacuum pump, or enabling the liquid jet vacuum pump. 

the 
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