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> Adisleflale] u stifial ana pewer sector

o Slawy er ‘turnover and retrofit
'cscrma ogies more difficult
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HEONLIOIS for new sources are relatively
asy, effective, and expensive
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JililyABeIIErS = Usefulfoperating) life?
RELTONL: | uttlng NEW. equipment on older
JOIJJ"(N*—LL =

30years post CAAA: Retrofit 1/2 and 2/3 Coal-
- e 2Power with NO, and SO,, respectively

s Time to replace original retrofits (FGD, ESP,
—RTO etc.)?

~® Capacity expansion at industrial sources
® Don't fixate on new sources
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~ New 1

...
o Nawy us% \for existing technologies

2 Dojglel ore with less
= Siinteg ated technologies
~—=Mater|als and construction

~® Technologies for ‘new’ pollutants
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/Hr\ irom v INCINEration to power

ire)g) beam/plasma from clean rooms
dustrial NO,, SO,, VOC/HAP & odor

atalytic systems — revisit due to higher
=== flel costs
= _.-f oM fine technologies
— Fabric Filters: 30 years later
— Electrostatic Precipitators: new & improved

Jec
15

Institute of Clean Air Companies



vated carboni— halogenates
e/llmestone enhanced forms

hd sorbent injection

2 r(“E % ESP. — less energy

,' *R/SNCR less ammonia slip

=: F10wpac/Bube|ng Jet Reactor - pumpless
“e Industrial catalysts — less fuel

® P2 for industrials — concentrate & control
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J FOf Howe,f,
= NO,+ ,2+ HG + PM + Condensables + CO,

— f -FG D+ACI+ESP+WESP+Am|ne Scrubber
SRR G a bottle/Eurosno
— e t ESP integrated into FGD
=% » SNCR/SCR hybrids

-®. Mercury/particulate control — Toxecon(s)

® For Petroleum, Pulp & Paper, Cement ...
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— Fiber Jlm ‘reinforced plastics/rubber lined pipes

Absorbers: steel alloys, tiles, FRP

—_] Stee falloys for advanced high temp/pressure boilers
":; *Baghouse fabrics

r,o Modular construction

“» [Loose the bypass duct; add quick access stack
vent
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PV Conirols

SINEWHITENOr 0ldl controls
r\rJvanF‘i electrostatic precipitators
%Ju gence in fabric filters

e densables/SO3

for Industrial sources
Role of direct PM for local sources?
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Combenefits
= SCR, FGD, ESP, FF, et

— Y|tfEje IIutant control technologles

EENCERNCo-Benefits
=ehemicall Oxidants
E@xidation Catalyst
= :F gh Energy Excitation .
?5 = — FGD Sorbents SSE
==, re =Combustion and Combustion Modifications
~  — (Coal Cleaning/Beneficiation - K-fuel process

— Increasing LOI —GE Energy and Lehigh University

s Mercury Specific

— Activated Carbon Injection (ACI/PAC)
— TOXECON 1 and 2

—
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@ 10% of Fly Ash + Sorbent
Sorbent recycle
w Sorbent regeneration

or disposal

|
90% of Fly Ash __ ||
Sell for use in @'!
concrete
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Commercial Mercury Control Technology Bookings

Air pollution control vendors are reporting booking new contracts for mercury control equipment for more than a dozen power plant
boilers. The contracts for comunercial systems are attributed to federal and state regulations, including new source permit
requirements and consent decrees, which specify high levels of mercury capture. Below is a summary of the mercury control
equipment that has been procured to date:

Plant
Size Prime OEM Hg New Plant
(MW) Location Contractor Coal APC Configuration | Control | or Retrofit Regulatory Driver
Wheelabrator/
Unit 1 270 Midwest NORIT PRB TOXECON ACI Retrofit Consent Decree
Unit 2 250 East Wheelabrator Bituminous SDA/FF ACI Retrofit State Regulatory
Unit 3 250 East Wheelabrator Bituminous | SDA/FF ACI Retrofit State Regulatory
Unit 4 650 East Wheelabrator Bituminous ESP ACI Reftrofit State Regulatory
New Construction
Unit 5 740 Midwest B&WW PRB SDAJFF Br-ACI New Plant Permit
MNew Construction
Unit 6 550 Midwest B&W PRB SDA/FF Br-ACI New Plant Permit
Unit 7 350 West B&W PRB SDA/FF Br-ACI Retrofit Consent Decree
Unit 8 350 West B&W PRB SDAJFF Br-ACI Retrofit Consent Decree
New Construction
Unit 9 800 West B&WW PRB SDA/FF Br-ACI New Plant Permit
Unit 10 350 East ADA-ES Bituminous ESP ACI Retrofit Consent Decree
Unit 11 350 East ADA-ES Bituminous ESP ACI Retrofit Consent Decree
Unit 12 204 MidWest | Dustex PRB TOXECON ACI Retrofit Consent Decree
Unit 13 375 East Wheelabrator Bituminous ACI Retrofit Concent Decree
New Construction
Unit 14 650 Midwest Alstom Power PRB SDA/FF Br-ACI New Plant Permit
Unit 15 215 Midwest | Powerspan Bituminous Multipollutant ECO Retrofit Construction Permit
Unit 16 Midwest Mobotec PRB ESP MinPlus | Retrofit Construction Permit
High Sul.
Unit 17 750 Midwest Wheelabrator Bitg ESP/WFGD/WESP ACI New Plant Construction Permit
Unit 18 680 South Alstom Power PRB DFGD/FF Br-ACI New Plant Construction Permit
Bit./Bio-
Unit 19 107 East BPI Mass FT-SNCR/CDS/FF ACI Retrofit DOE Demo.
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[ENCY gENeration IS only first step
ing CO,

SREXISTIN coaI fired power plants: 10-12 %
CO, | y volume

"ﬁ Iready have CO, systems — high cost

O‘Need new. retrofittable CO, reduction and
capture technologies for Iarge existing
fleet
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SERNEral Improvements
Mer LIj .-Contro

ol c'r IESIte Enance and control
IETE deatlon

J refm: o] es to minimize re-emission
I e ‘tlal impacts on by-products
= *.-J:ess capltal intensive techniques

~ » Cost of mercury removal is coming down
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80, Separation & Capt

P RESEATCINOpLD

peopVEntional technelegy ™ — amine-pased scrubbing
IGVWEEIpEerature (cryegenic) distillation

EelSISEPAration membranes — carbon fiber, ceramics and
PgiEtEmpeErature polymeric membranes

SAlISOroENts - carbon or sodium, hydrides and lithium

= sllicates

= 8=Vineralization and biomineralization (carbonate solids)
— & Oxygen-enhanced combustion approaches

- ® (Chilled ammonia solvent with associated
absorber/regenerator

= very little R&D has been devoted to CO, capture and
separation. technologies”
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SESEINENSSUES as or powe
— Olclag@ andlng fleet

= Don't fix ~r On New! sources
= ro|Ur 0 trade

RIEck scalability
) Cop ﬂauaflon off MACT process

_-',? S Weed new paradigm for controlling existing
== Industrial sources

~ o Look at low capital technologies
- o Transferability of control technologies
e Develop market-based approaches
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i UBENTANKEL and' rewardassstill'in cleaning
Lo rrw 2xisting aging infrastructure

Loy Ca sital cost options increasingly
Vel able

— % Need new approaches for controlling
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- existing industrial sources
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Violia SINCR/SCE
J Fof’frw t Plus example

SRV JJrJr o) Iutant control option - example
Jce)y apture & control:

—f"‘:“ Systems

~ —What we already know
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Besigned|SNCR System with In-Duct SCR
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RIGHERN O] SRealicuonand UtliZauon™

A=

IGWEr Capital Costs than Full-scale SCR

Grieaterr Operational Flexibility
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"onal NO; Emission Limits
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sonal and Daily Load Variations

o — -

~ e Sea

= ¢ Marketplace Variations ( Fuel Supply, NO, Credits )

I i

e ‘:';Maximum Reduction Achieved (>50%)

e

o System Tuned to 2 (low load), 10, or 20 ppm slip

e Hybrid SNCR/SCR Operated for more than 5 years
o 2 Utility and 3 Industrial Hybrid Applications
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MEUREStorm Site Tiest (WV)

= Easterr *E tuminous Coal
S e CJ mi sulfur (1.82%)
4,000 tons/day

L—’———

. -.__1 52 MW (3 units combined)
r“'A1r PoIIutlon Controls

.~ ®SCR-2layers

— =—u-ESP
e wet FGD — forced oxidation limestone
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70% mercur\/ rempyal withion WJF"J"'F'

o SOffle frlerctiey fe=arliggion st ol

50% rreietsy Hm«. withrwet FGDI plusiadditive (w/o SCR)

SECGEILIVE'S amercury re-emission
i SO rEmova JJ J\/ wet FGD system not impacted by additive technology

90% oluis ,—'f'emoval with wet FGD & SCR
SR> 059 oft mercury. in oxidized state after SCR
J simll_alj?w ,_‘ts_with/without FGD additive (no mercury re-emission to control)

"y
- e —

-; P Der ﬂétfated improvements using wet FGD additive process (B&W
___,_:,, apatented sodium hydrosulfide)

_,#-' — Improved removal of mercury w/o SCR in-service

— Cost-effective incremental mercury removal (w/o activated carbon
injection)
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;-'f‘-'.:“"ﬁp te 90 % Hg

% Commercial Application

= Minnesota Power

— Taconite Harbor Energy Center

— Startup 2006-2008 timeframe
— $60 million (includes NO, control for Laskin Unit 2)
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oblReonpUSstion captlre — chemical/physical separation
IRELronttINg/repowering existingl power and industrial
IIOEESSES!
OYA/Ele] combustion — O, injected into combustion
_ (“J:JJE ber

_--_;.'_-;,_, CO, and water; some CO, recycled and mixed
=0 absorb heat and control reaction temperature

* Pre-combustion — gasification producing synthesis gas of
hydrogen and CO,

— CO;, separated from hydrogen prior to combustion
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O, Capture & Control:
What Wéﬁiready NOW,

SEPEIEE diaf CoNnCENtrate fior Sequestration
Already captured in oil, gas and chemical industries
SONMErCial cryogenic and carbon absorbent systems

ReUtRElY separated and captured as a by- product from
Jm,,l-.t- fial processes such as synthetic ammonia
& production, H, production, and limestone calcination

ﬁ: Recovered from combustion exhaust by using amine
- absoerbers and cryogenic coolers

-8 Pevelopment and cost reduction using oxy-fuel
combustion and amine separation
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