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In developing higher efficiency catdystsfor NO, abatement from stationary emission sources utilizing
sectivecaayticreduction (SCR) under lower temperature conditionsthan currently employed, protocol
test condiitions have been established that goproximate real operating conditions. Removd of NO, from
flue gasat low temperatures (<200EC) has advantages over high temperature operation, including
placement of the catalyst after the e ectrogtatic preci pitator (ESP) unit so thet the partially cleaned gas
needs |ess soot blowing and catalyst cleaning and providesfor longer catalyst lifetime. New low
temperature cata ystswould a so be capable of retrofittinglargeutility boilers, especidly hybrid systems
that utilize high temperature SNICR asthefirg sage of the NO remova process, andwould be gpplicable
to many other industries in which NO removal from exhaust gasesis required.

The catdystsfor SCR must be active and stablein the presence of water and sulfur dioxide. Itisnoted
thet operating conditionswill be fud-dependent since the concentrationsof NO, O,, CO,, H,O, and SO,
inthefluegasaredifferent when cod isusaed as compared with the use of naturd gasor oil asthefud. In
developing low temperature catal ysts, protocol test conditions have been established. For example, a
dandard test for acatdyd to be used with flue gas from acod-fired dectric utility plants condstsof using
agas mixture of 400 ppm NO, 5% O,, 13% CO,, 8% H 0, and 400 ppm SO, (and balance of N, with
overdl gasflow (GHSV) of 10,000 hr), whileflue gasfrom aplant burning natural gaswould contain
gopreciadly more O,, lessNO, and very low SO, Thelaboratory reaction system used for catdys testing
alowsfor systematic variation of the SO, concentration, e.g. in the 0-1600 ppm range, aswell asthe
moisture content, and for testing for periods of days or weeks.

Ammoniaisthetypica reducing agent employed, but comparisonsof NO removd efficienciesusinga
vaiety of dterndivereductantshavebeen made. Whilemany of thedternativereductantstested do not
meatch the converson levd achieved with NH; (&t agiven condant temperature), al of them dleviatethe
problems encountered by ammonium bisulfate and ammonium sulfate formation. However, a least one
reductant exceedsthe performance of the NH4-based system at low reaction temperatures. Atthesame
timeaof achieving high NO conversonsat low reection temperatures, theformation of NO,inthe oxygen+
rich environment must not occur and the selectivity toward N,O formation relative to N, should be
minimized. Successful catdystsfor this SCR processusing natural gasand cod asfudsand thereaction
engineering needed to achieve optimization have been delineated.



