POLYSIUS

U MATAC Industrial Processes

A company of Polysius

The Alberta Tacluk Process (ATP) Technology
ATP Technology Pilot Program for Jordan Oil Shales

ENERGY & MINING

UMATAC Oil Shale Testing Equipment and Project Development Stages ormance Tests and Bulk Oil Sample Collection
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Two performance tests
- with bulk oll collection and
. comprehensive flue gas
testing were done. The
bulk oll sample met
hydrotreating licensor
specifications.
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440 Barrel Collection Times
430 Steady State Window
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i : g L s | e Hydrocarbon Products Distillation
Modified Fischer Assay (MFA) UMATAC Batch Retort Unit UMATAC’s ATP60 Pilot System Strioped Off Gas In-House Oil Analysis Laboratory
® First stage of testing. * Second stage of testing. ~ ® Third stage of testing. g ~ownma o .- il Pt 356 Mot
® 100 g of feed per test. ® 2500 g of feed per test. ® Up to 5 t/h feed (60 bbl/d oll W ., | =Botom ol o =
® Small scale, quick, and ® Small scale, quick, and sands equivalent feed rate). . ° £
Inexpensive. Inexpensive. ® Designed to gather the final * . é,j;j
® Provides pyrolysis yield ® Provides pyrolysis yield data necessary for design of | g %

True Boiling Point
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An ATP Technology Pilot Program for Jordan Energy and Mining Ltd. Testing Results % Distilled

® 500 tonne bulk ore sample. ® All sub-streams measured and

® Bulk sample site selection (JEML). ® ATP60 performance runs & bulk sample

® Sample collection & crushing (JEML). collection. * No operational problems. . analyzed.

® Sample analysis & scoping studies. ® Mass & energy balances & reporting. e Hydr_ocarboq yleld V_e”f'Ed &_ Flue ??sderglcs)smns_ |d_ent|f|ecc;| a?_d

o ATP60 scoping test * 31 party testing (eg. hydrotreating) consistent with previous testing. quantiied, CO, emission reducton
® Product oils characterized. Opportunity iaentified.

B“ulk Sample Collection and Scoping Studies Third Party Pilot Testing and Analysis

Sample Variation vs. Depth of Excavation : : :
P P o ® Hydrotreating tests confirmed high sulphur

s o *® | oRetortH20| Jordan shale olil can be hydrotreated using
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® Environmental and geotechnical analysis of
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® Feasibility study completed in 20009.

® ATP60 test results available for front end
engineering (FEED) and detailed

engineering work in 2010/2011. Boiling Point Fractions After Pilot Hydrotreating
- Naphtha, Jet/Kero, Diesel, Gas Oill, Light QOll -

Sy Free Moisture Content or MFAYield
Bulk Sample Excavation, Al Lajjun, Jordan Scoping Study - Ore Sample Variability

Excavation Depth (m)

Photograph Courtesy of Marston Canada Ltd.




