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Disclaimer

Thisreport was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, expressor implied, or assumesany legd liability or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus, product, or process disclosed, or representsthat its usewould
not infringe privately owned rights. Reference herein to any specific commercia product, process, or
service by trade name, trademark, manufacturer, or otherwise does not necessarily condtitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof. The
viewsand opinions of authorsexpressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof.

Abstract

The origina proposa described the construction and operation of a 1 MMscfd treatment system to be
operated at a Butcher Energy gas field in Ohio. The gas produced at this field contained 17% nitrogen
During precommissoning of the project, aseriesof well tests showed that the amount of gasinthefiddwas
ggnificantly smadler than expected and that the nitrogen content of the wells was very high (25 to 30%).
After evaluating the revised cost of the project, Butcher Energy decided that the plant would not be
economica and withdrew from the project. Since that time, Membrane Technology and Research, Inc.
(MTR) has sgned a marketing and sdes partnership with ABB Lummus Globa, a large multinationa
corporation. MTR will beworking with their Randall Gas Technology group, asupplier of equipment and
processing technology to the naturd gasindustry. Randdl’ s Engineering group hasfound anew stefor the
project a a Duke Energy gas processing plant in Milfay, Oklahoma
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I ntroduction

The natural gas specification for inert gases is less than 4%. On this bas's, about 17% of known U.S.
reserves of gas are subqudity due to high nitrogen content. Some of this gas can be brought to pipeline
specifications by dilution with low-nitrogen-content gas, some is treated by cryogenic condensation and
fractionation. Nonetheless, about 1.0 trillion scf of known reserves are currently shut in.

This project covers the first demonstration of anew membrane technology to treet this otherwise unussble
gas. The objective of thisproject isto develop amembrane separation process to separate nitrogen from
high-nitrogen-content natura gas. To demonstrate the process, a proof-of-concept plant will be built and
operated.

Experimental
No experiments were performed during this reporting period.
Results and Discussion

The origind proposa described the construction and operation of a 1 MMscfd treatment system to be
operated a a Butcher Energy gas field in Ohio. The gas produced at this field contained 17% nitrogen.
During precommissioning of the project, aseries of well tests showed that theamount of gasinthefield was
sgnificantly smaler than expected and that the nitrogen content of the test wellswasvery high (25 to 30%).
After evaluating the revised cost of the project, Butcher Energy decided that the plant would not be
economica and withdrew from the project.

Since that time, MTR has sgned a marketing partnership with ABB Lummus Globd, alarge multinationd
corporation. We will be working with their Randal Gas Technology group, a supplier of equipment and
processing technology to the naturd gasindustry. Randall’ sengineering group hasfound anew stefor the
project a a Duke Energy gas processing plant in Milfay, Oklahoma.

The Milfay plant processes approximately 10 MMscf of gas. The plant has received a waiver from the
pipeline to deliver gas containing up to 6% nitrogen (which is the average nitrogen content of the gas
produced). Additiona gas could be produced by the plant, but this gas contains 8-10% nitrogen. The
MTR-ABB membrane system will treat a 5.5 % nitrogen high-pressure gas from the plant, producing a
20% nitrogen-rich resdue gasthat will be used to fud the plant’ s compressorsand a 3.5 % nitrogen Stream
that will be mixed with the gas sent to the pipdine. This sysem will dlow the Milfay plant to ddiver an
additional 0.5 MMscfd of gaswithout infringing its current waiver. Duke Energy and ABB will providethe
materias share required for this project.



Conclusion

ABB Lummus will design and fabricate a two-step membrane separation system; MTR will provide the
membranes and modules. The system is expected to be ready for ingtalation by July.
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