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Contract Objectives

The objective of this contract isto research, develop and demonstrate a novel ceramic membrane
reector system for the low-cost conversion of natura gas to synthesis gas and hydrogen for liquid
trangportation fuels. the ITM Syngas process. Through an eight-year, three-phase program, the
technology will be developed and scaled up to obtain the technica, engineering, operating and economic
data necessary for the find step to full commercidization of the Gas-to-Liquids (GTL) converson
technology.

Summary of Activity
Task 1.2 Materialsand Seals Development

Task 1.2.1.1 Materials Characterization and Assessment

At Eltron, construction began on six atmospheric-pressure, quartz test reactors. Furnaces and
controllers were completed, and congtruction of the gas manifold and handling systems was initiated.
Completion is expected at the end of June. The construction of an atmospheric pressure syngas test
reactor continued at Air Products, and thisis also expected to be completed in June. The gasfeed to
the reactors will be able to smulate the compaositions expected in a commercia process.

Planning was begun for the tests to be carried out in the atmospheric screening reactors; the parameters
to be incorporated into a Plackett-Burman type datistical experimenta design were identified.

The development of additiona brownmillerite compositions with improved physica properties was
continued through the joint efforts of Ceramatec, Air Products and Eltron. The composition range was
expanded, and He-impermeable samples of the new materials were prepared by Ceramatec. The
materials were characterized by XRD, dilatometry and oxygen permestion a Air Products.

Task 1.2.1.2 Powder Production and Test Sample Fabrication

Work began a Ceramatec on scaling up the two powder compositions selected last month for powder
production development. Small batches were prepared for calcining studies, with XRD andysis
performed by Air Products. Preparation was begun of a 10-kg batch of the primary scaleup materid,
which will be used to fabricate the first high-pressure test samples. The dimensions of these samples
were defined, and an initid high-pressure and -temperature seal system was selected.

Task 1.2.1.3 Low DP ( <300 psig) Testing



Congtruction of the hot-wall, 300-psig test reactors was continued at Eltron. The electrica
infrastructure at Eltron was modified to supply the power required for the high-pressure reactors and
associated equipment. Enclosures for the reactors, gas supplies and andytica equipment were
congructed. The estimated date for commissioning the reactors is August.

Task 1.2.1.4 High DP ( <500 psig) Testing
Following the initil DHR, congtruction of the 500-ps cold-wall test reactor was begun at Air Products.
Reactor enclosures and gas storage and supply systems were designed, and components were ordered.



