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CLAIMS

L. A method, comprising:

providing a feed gas stream comprising hydrogen sulfide and hydrocarbons, wherein
the feed gas stream comprises at least 5% by volume hydrogen sulfide;

separating at least a portion of the feed gas stream into a hydrogen sulfide stream and
a hydrocarbon gas stream, the hydrogen sulfide stream containing more hydrogen sulfide, by
volume percent, than the feed gas stream, and the hydrocarbon gas stream containing less
hydrogen sulfide, by volume percent, than the feed gas stream;

processing the hydrocarbon gas siream to produce natural gas; and

combusting at least 34 mol% of the hydrogen sulfide in the hydrogen sulfide stream
with an oxidant containing molecular oxygen to generate thermal power, where the molar
ratio of molecular oxygen to hydrogen sulfide in the hydrogen sulfide stream and oxidant that
are combusted is at least 1.4 to I;

utilizing the thermal power in one or more of the steps of separating the feed gas
stream into the hydrogen sulfide stream and the hydrocarbon gas stream when processing the

hydrocarbon gas stream to produce natural gas.

2. The method of claim 1, wherein processing the hydrocarbon gas stream to produce
natural gas comprises performing one or more of the steps of:

a) dehydrating the hydrocarbon gas stream;

b) removing metals from the hydrocarbon gas stream;

c) separating non-hydrocarbon gases from the hydrocarbon gas stream;
d) separating natural gas liquids from the hydrocarbon gas stream

and

e) compressing the hydrocarbon gas stream to a pressure of from 1.7

MPa to 12.1 MPa.

3. The method of claim 1 or claim 2 wherein the thermal power generated by
combusting the hydrogen sulfide stream is utilized to provide all of the power required for
separating the feed gas stream into the hydrogen sulfide stream and the hydrocarbon gas

stream, for processing the hydrocarbon gas stream to produce the natural gas.
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4, The method of claim 1 or any of claims 2-3, wherein combustion of the hydrogen
sulfide stream generates at most 0.1 grams of carbon dioxide per gram of hydrocarbons in the

feed gas stream.

5. The method of claim 1 or any of claims 2-4, further comprising transporting to one or

more facilities at least 90%, or at least 95%, or at least 99% of the natural gas.

6. The method of claim 1 or any of claims 2-5 wherein the thermal power generated by
combustion of the hydrogen sulfide portion of the hydrogen sulfide stream is at least 100
MW, or at least 200 MW, at least 300 MW, or at least 400 MW, or at least 500 MW, or at

Ieast 1000 MW,

7. The method of claim 1 or any of claims 2-6 wherein at least a portion of the thermal
power generated by combustion of the hydrogen sulfide stream is converted to electrical

power.

8. The method of claim 1 or any of claims 2-7 wherein at least a portion of the thermal
power generated by combustion of the hydrogen sulfide stream is converted to mechanical

power.

9. A method, comprising:

providing a feed gas stream comprising hydrogen sulfide and hydrocarbons, wherein
the feed gas stream comprises at least 5% by volume hydrogen sulfide;

separating at least a portion of the feed gas stream into a hydrogen sulfide stream and
a hydrocarbon gas stream, the hydrogen sulfide stream containing more hydrogen sulfide, by
volume percent, than the feed gas stream, and the hydrocarbon gas stream containing less
hydrogen sulfide, by volume percent, than the feed gas stream;

processing the hydrocarbon gas stream to produce compressed natural gas; and

combusting at least 34 mol% of hydrogen sulfide in the hydrogen sulfide stream with
an oxidant containing molecular oxygen to generate thermal power, where the molar ratio of
molecular oxygen to hydrogen sulfide in the hydrogen sulfide stream and oxidant that are

combusted is at least 1.4 to 1; and
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utilizing the thermal power in one or more of the steps of separating the feed gas
stream into the hydrogen sulfide stream and the hydrocarbon gas stream when processing the

hydrocarbon gas stream to produce compressed natural gas.

10.  The method of claim 9, wherein processing the hydrocarbon gas stream to produce
compressed natural gas comprises performing one or more of the steps of:

a) dehydrating the hydrocarbon gas stream;,

b) removing metals from the hydrocarbon gas stream;

c) separating non-hydrocarbon gases from the hydrocarbon gas stream;

d) separating natural gas liquids from the hydrocarbon gas stream

and
e) compressing the hydrocarbon gas stream to a pressure of from 13.8
MPa to 27.6 MPa.
11.  The method of claim 9 or claim 10 wherein the thermal power generated by

combusting the hydrogen sulfide stream is utilized to provide all of the power required for
separating the feed gas stream into the hydrogen suifide stream and the hydrocarbon gas

stream, for processing the hydrocarbon gas stream to produce the compressed natural gas.

12.  The method of claim 9 or any of claims 10-11 wherein at least a portion of the
thermal power generated by combustion of the hydrogen sulfide stream is converted to

electrical power,

13, The method of claim 9 or any of claims 10-12 wherein at least a portion of the
thermal power generated by combustion of the hydrogen sulfide stream is converted to

mechanical power.

14.  The method of claim 9 or any of claims 10-13, wherein combustion of the hydrogen

sulfide stream generates at most 0.1 grams of carbon dioxide per gram of hydrocarbons in the

feed gas stream.
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15. A method, comprising:

providing a feed gas stream comprising hydrogen sulfide and hydrocarbons, wherein
the feed gas stream comprises at least 5% by volume hydrogen sulfide;

| separating at least a portion of the feed gas stream into a hydrogen sulfide stream and

a hydrocarbon gas stream, the hydrogen sulfide stream containing more hydrogen sulfide, by
volume percent, than the feed gas stream, and the hydrocarbon gas stream containing less
hydrogen sulfide, by volume percent, than the feed gas stream;

processing the hydrocarbon gas stream to produce liquefied natural gas; and

combusting at Ieast 34 mol% of hydrogen sulfide in the hydrogen sulfide stream with
an oxidant containing molecular oxygen to generate thermal power, where the molar ratio of
molecular oxygen to hydrogen sulfide in the hydrogen sulfide stream and oxidant that are
combusted is at least 1.4 to 1;

utilizing the thermal power in one or more of the steps of separating the feed gas
stream into the hydrogen suifide stream and the hydrocarbon gas stream when processing the

hydrocarbon gas stream to produce liquefied natural gas.

16.  The method of claim 15, wherein processing the hydrocarbon gas stream to produce
liquefied natural gas comprises performing one or more of the steps of:

a) dehydrating the hydrocarbon gas stream;

b) removing metals from the hydrocarbon gas stream;
c) separating non-hydrocarbon gases from the hydrocarbon gas stream;
d) separating natural gas liquids from the hydrocarbon gas stream
and
e) compressing the hydrocarbon gas stream to a pressure of at least 5.5
MPa;
f) liquefying the compressed gas stream.
17.  The method of claim 15 or claim 16 wherein the thermal power generated by

combusting the hydrogen sulfide stream is utilized to provide all of the power required for
separating the feed gas stream into the hydrogen sulfide stream and the hydrocarbon gas

stream, for processing the hydrocarbon gas stream to produce the liquefied natural gas.

81




WO 2013/074441 POCT/US2012/064635

18. The method of claim 15 or any of claims 16-17 wherein at least a portion of the
thermal power generated by combustion of the hydrogen sulfide stream is converted to

clectrical power.

19, The method of claim 15 or any of claims 16-18 wherein at least a portion of the

thermal power generated by combustion of the hydrogen sulfide stream is converted to

mechanical power.

' 20.  The method of claim 15 or any of claims 16-19, wherein combustion of the hydrogen

sulfide stream generates at most 0.1 grams of carbon dioxide per gram of hydrocarbons in the

feed gas stream.

Dated this 12 day of May 2014
Arindam Pau!

REG.NO:IN/PA-174
of Depenning & Depenning
Agent for the Applicants
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