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CLAIMS 

1. A method for enhanced acid gas removal within a gas processing system, comprising: 
contacting a sour feed gas stream comprising an acid gas with a solvent stream within a plurality of 
co-current contacting systems to produce a partially-sweetened gas stream and a rich solvent stream 
comprising an absorbed acid gas; 
removing the absorbed acid gas from the rich solvent stream within a regenerator to produce a lean 
solvent stream; 
dividing the lean solvent stream into a first portion and a second portion; 
combining the first portion of the lean solvent stream with a partially-loaded solvent stream from a final 
co-current contacting system; 
treating the second portion of the lean solvent stream within a solvent treater to produce an enhanced 
solvent stream; and 
contacting the partially-sweetened gas stream with the enhanced solvent stream within the final co-
current contacting system to produce the partially-loaded solvent stream and a final gas stream. 

2. The method of claim 1, comprising: 
recirculating a corresponding solvent stream from each of the plurality of co-current contacting 
systems to a preceding one of the plurality of co-current contacting systems; and 
recirculating the partially-loaded solvent stream from the final co-current contacting system and the 
first portion of the lean solvent stream to a preceding one of the plurality of co-current contacting 
systems. 

3. The method of claim 1, wherein the solvent treater comprises a chiller configured to reduce a 
temperature of the second portion of the lean solvent stream to at least about 5°C. below ambient 
temperature to produce the enhanced solvent stream. 

4. The method of claim 3, comprising: 
analyzing the final gas stream to determine an acid gas concentration of the final gas stream; and 
increasing or decreasing a temperature of the chiller based on the acid gas concentration of the final 
gas stream. 

5. The method of claim 1, wherein contacting the sour feed gas stream with the solvent stream within 
the plurality of co-current contacting systems comprises: 
flowing the solvent stream into a co-current contactor via a mixer through flow channels; 
flowing the sour feed gas stream into the co-current contactor via a mixer; 
contacting the sour feed gas stream with the solvent stream to provide for incorporation of liquid 
droplets formed from the solvent stream into the sour feed gas stream; and 
separating the liquid droplets from the sour feed gas stream within a separator. 

6. The method of claim 1, wherein treating the second portion of the lean solvent stream within the 
solvent treater comprises injecting an enhancement fluid into the second portion of the lean solvent 
stream to produce the enhanced solvent stream, wherein the enhancement fluid is different than the 
solvent and capable of enhancing the ability of the solvent to selectively absorb acid gas. 

7. The method of claim 6, wherein the enhancement fluid is a liquid H2S scavenger. 


