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1.  A system for treating a feed solution comprising: 

a membrane module comprising: 

at least one hollow fiber membrane extending between an inlet and an outlet of the membrane 

module, the hollow fiber membrane having an inner bore for receiving and passing through a pressurized 

and heated feed solution, and 

a collection chamber configured to collect water vapour from the bore of the hollow fiber 

membrane, wherein a pressure difference exists between the collection chamber and the inner bore of the 

hollow fiber membrane; 

an expansion chamber being provided at the outlet of the membrane module for causing the 

feed solution from the outlet of the membrane module to expand as the feed solution exits the outlet 

of the membrane module, wherein a pressure difference exists between the expansion chamber and the 

inner bore of the hollow fiber membrane; and 

a condenser configured to receive and condense water vapour from the collection chamber and the 

expansion chamber. 

 

2. The system according to claim 1 wherein the collection chamber and the expansion chamber are in 

fluid communication. 

 

3. The system according to claim 1, further comprising:  

  a vacuum generator connected to the collection chamber or the expansion chamber, whereby the 

vacuum generator supplies a negative pressure to the collection chamber or the expansion chamber. 

 

4. The system according to claim 1, wherein the membrane module further comprises:  

  a pressurization chamber provided adjacent the inlet of the membrane module for pressurizing the 

feed solution before the pressurized feed solution is directed to the inlet of the membrane module. 

 

5. The system according to claim 1, further comprising:  

 an air bubble generator provided adjacent the inlet of the membrane module for bubbling the 

feed solution before the bubbled feed solution is directed to the inlet of the membrane module.  
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6. The system according to claim 1 further comprising:  

 a heater provided adjacent the inlet of the membrane module for heating the feed solution 

before the heated feed solution is directed to the inlet of the membrane module. 

 

7. The system according to claim 1 whereby the condenser is configured to utilize heat absorbed 

from the water vapour to heat the feed solution before the heated feed solution is directed to the inlet 

of the membrane module. 

 

8. The system according to claim 1 further comprising:  

 a non-return valve provided at the inlet of the membrane module for ensuring unidirectional flow 

of the feed solution to the inner bore of the hollow fiber membrane. 

 

9. The system according to claim 1, wherein the hollow fiber membrane comprises a microporous 

structure, having an average pore size between 1 nanometre and 100,000 nanometres. 

 

10. The system according to claim 9, wherein the average pore size is between 50 nanometres to 500 

nanometres. 

 
11. The system according to claim 1 further comprising: 

a feed tank connected to the expansion chamber, the feed tank configured to collect the feed 

solution from the expansion chamber; 

a tube having a first end connected to the feed tank and a second end connected to the inlet of 

the membrane module, the tube configured to direct the feed solution from the feed tank to the inlet of 

the membrane module, whereby a part of the tube is in contact with a heat exchanger such that heat 

from the heat exchanger is absorbed by the part of the tube. 

 

12. A module for use in a system to treat a feed solution, the module comprising:  

a membrane module comprising: 

at least one hollow fiber membrane extending between an inlet and an outlet of the membrane 

module, the hollow fiber membrane having an inner bore for receiving and passing through a pressurized 

and heated feed solution, and 

a collection chamber configured to collect water vapour from the bore of the hollow fiber 

membrane, wherein a pressure difference exists between the collection chamber and the inner bore of the 

hollow fiber membrane; 
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an expansion chamber being provided at the outlet of the membrane module for causi ng the 

feed solution from the outlet of the membrane module to expand as the feed solution exits the outlet 

of the membrane module, wherein a pressure difference exists between the expansion chamber and the 

inner bore of the hollow fiber membrane; and 

wherein the collection chamber and the expansion chamber are configured to transmit water vapour 

to a condenser. 

 

13. The module according to claim 12, wherein the collection chamber and the expansion chamber 

are in fluid communication. 

 

14. The module according to claim 12 wherein the at least one hollow fiber membrane comprises 

a microporous structure, having an average pore size between 1 nanometre and 100,000 nanometres. 

 

15. The method according to claim 14 wherein the average pore size is between 50 nanometres to 

500 nanometres. 

 

16. A method for treating a feed solution using a membrane module having at least one hollow 

fiber membrane extending between an inlet and an outlet of the membrane module and having a 

collection chamber, the method comprising: 

receiving, at the inlet of the membrane module, a pressurized and heated feed solution; 

passing the pressurized and heated feed solution through an inner bore of the at least one hollow fiber 

membrane; 

collecting at the collection chamber, water vapour from the inner bore of the at least one hollow 

fiber membrane, whereby a pressure difference exists between the collection chamber and the inner bore 

of the at least one hollow fiber membrane; 

expanding, at an expansion chamber provided at the outlet of the membrane module, feed solution from 

the outlet of the membrane module as the feed solution exits the outlet of the membrane module, whereby 

a pressure difference exists between the expansion chamber and the inner bore of the at least one hollow 

fiber; and 

receiving and condensing water vapour from the collection chamber and expansion chamber using 

a condenser. 

 

 

 



 
 

22 
 

17. The method according to claim 16, further comprising: 

  supplying a negative pressure to the collection chamber and the expansion chamber 

using a vacuum generator, whereby the collection chamber may or may not be in fluid connection to 

the expansion chamber. 

 

18. The method according to claim 16, wherein before the step of receiving, at the inlet of the 

membrane module, the pressurized and heated feed solution, the method comprising the step of: 

pressurizing the feed solution, using a pressurization chamber provided adjacent the inlet of the 

membrane module, before the pressurized feed solution is directed to the inlet of the membrane module. 

 

19. The method according to claim 16, wherein before the step of receiving, at the inlet of the 

membrane module, the pressurized and heated feed solution, the method comprising the step of: 

bubbling the feed solution, using an air bubble generator provided adjacent the inlet of the 

membrane module, before the bubbled feed solution is directed to the inlet of the membrane module. 

 

20. The method according to claim 16, wherein before the step of receiving, at the inlet of the 

membrane module, the pressurized and heated feed solution, the method comprising the step of: 

heating the feed solution, using a heater provided adjacent the inlet of the membrane module, 

before the heated feed solution is directed to the inlet of the membrane module. 

 

21.  The method according to claim 16 further comprising: 

collecting the feed solution from the expansion tank using a feed tank connected to the expansion 

chamber; 

directing the feed solution from the feed tank to the inlet of the membrane module using a tube 

having a first end connected to the feed tank and a second end connected to the inlet of the membrane 

module, whereby a part of the tube is in contact with the heat exchanger; and 

heating the feed solution in the tube as the feed solution passes the part of the tube that is in contact 

with the heat exchanger. 


