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Key SCR Design Parameters

>Reguired NOx Remoeval
>SO; te SO, Conversion Limit
CAmmonias Slipr Specification
> Operating fremperature
CEUeinpe



Catalyst Design
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Plate Catalyst
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Catalyst Design
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Reaction Mechanism
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General Fuel Types

~Natural gas, process gas

>Fuel Olls — lew: te high sulfur
refined petroleum

> Residuall refinery. products —
distiliate hettems

> Refinery Selids — Petroeleun
Coke

~Coall = BItUMINCUS; T RRIS,
Igies anthraeiite



Natural Gas

>Easiest Fuel for SCR Applications
>No Particulate, No Sulfur

>No seetblowing !

>No SO2 Conv. Limits !

CiHIghr acuvity/, smalll pitch;, hekzental
andNREdUCE arfaREgEmMERTES

SLeng guarantee e
Sl a iURction o reguiaiens



Process Gas

>Often very similar to natural gas
>May contain; sulfur, fine particulate

-May have peisonsi — silica, sodium,
poetassium), ether upstream catalysts

> Unknoewn/trace componeENts Can e
PrERIEMALIC

CIHIghly siter SPECIiiic
CViay: nave liittle Industiy eXperience



Low-Sulfur Fuel Ol

>Similar to natural gas If high-grade
oll Is used

»SO, conversion can be relaxed If
low=sulfur ol IS used exclusively

> Seotbleowing may: net be required

CiHerzental and Vertical applications
— little or no HRSG or APH
Mediications NEECdET

Slteng cataly/stHlives, smalifpiteh, high
aCtivity/ = sliprcantBerrelatively high



Medium to High-Sulfur Fuel Ol

>Significant sulfur will limit allowable SO,
conversion

- Sootblowers: are generally reguired, often
preferred over soenic hormns

- IHorizontal configuration pessible with low
particulate

~Vanaditim insuelimay, causer increase I SO2
CONVENSIoN| BVErR time

> Sighificant ABS! CoRreSIon may, GCCUl

> PessIble acid plumes depenading on SO2
CoRVeErsion rEteranasulitiievel



Refinery Residuals
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Refinery Residuals

>Distillate bottoms, heavy olils

> Typically high sulfur, high particulate, high
contaminants; vanadium and others

~Viay: need seothlowing/ vertical configuration

> Strreng limits onr SO, conversion or mitigation
Oiff CEONVErSIoN assee. With) vanadium depesitien

> Streng petential fior ABS! fermation
> Strngenit limIts enrammeniz siip

SHIghRly EUel SPEeCIiic






Pet Coke

>High sulfur, high particulate, high
contaminants - vanadium

> Sootblowers: or sonic horns reguired, vertical
configuration preferred

> Strong limitsion SO2 conversion and
mitigation of Impacts oiff Vanadium depesition

> Streng Impact en deywhRstieam eguipment due
ter ABS), sulfurc acid

SAmmoeRia sliprtypicaliy e, simiiar terceal

SlLarger cataly/st pIteh



Bituminous Coal
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Bituminous Coal

>Extensive industry experience
>Poisened by Arsenic

>Medium te high sulfur levels, variable ash
leading

>Soeetblewing reqguired
> Streng limiits en SO©2 conversion

> Strengl ImMpPact R deywnRstream equipmenit due
ter ABS) sulftrc acid — ARHNMEES. cCommoen

SAmmenIa sliprtypically, < 2 ppn

SLifer Strengly impacted By, calciumrand arsenic
levels



Arsenic Poisoning
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Chemical Mechanism of Arsenic Poisoning
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Calcium Content in Coal (%

Catalyst Life vs. Arsenic and Calcium in Fuel

1
Design Curve
0.8 -
Area of Improved Life
0.6 -
04 -
Area of Decreased

0.2 - Life

0 | | | | | | | | |

0 10 20 30 40 50 60 70 80 90 100
Arsenic Content in Coal (ppm)



Limestone Injection
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Effect of Limestone Addition
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PRB Coal




PRB Coal Utilization

Percent of Total U.S. Coal Production Mined From The Powder River Basin, Wyoming
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PRB Coal

>EXxperience more recent than Bituminous, but
still large

>Poisened by calcium (calcium; sulfate)

> Iypically lew: sulfur levels, variable ash leading
> Seothlewing reguired

> Relaxed lImits on SO5 conversion (Semetimes)
> EffEctS o/ dewnstream equipment: vamale

SAmmoenRia sliprtypically, < 2 ppn, Bul el as
chibicalias BItUmIRGUS



Mechanism of PRB Poisoning

PRB deactivation mechanism:
Macroscopic blockage of

catalyst surface by
calcium sulfate coating

Calcium sulfate coating

Pore
System Catalyst Surfacx
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Courtesy —
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PRB Poisoning

. Heavy Masking

» — Layer of Calcium
| Sulfate

Active Sites e

Fine Layer of
Calcium Sulfate



Mitigating PRB Poisoning

>Catalyst Design

- Good sootblowing, cleaning
PracliCes

> Goepdl cataly/stmanagemeni pian



Coal Blends

>Can have arsenic poisoning or
calcium polsening, depending on %

> Can produce wide: range of fiue
gas/ashi characterstics

> Can e usedl asy pelsenmingatien



Courtesy Cormetech
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Guaranteed Catalyst Life

oo Long
> llled-up capital

>Can’t take advantage off Catalyst
Improvements

- Catalyst exposed needlessly tol flue gas —
deactivation

> EEXtia Pressure: Droje

Fojo) Splo)fr

> Costly eutages
S LeQISHICS andi pUrchasing costs
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