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EMISSION STANDARDS

NEW EPA 0.15 LB NO2/MBTU ~108 PPM (d,
3% 02)
NO PEL~TWA 25 PPM

— NO+0O2=N0O2+0
NO2 PEL TWA 5 PPM

— NO2+hv=NO+O

— O+02+M=03+M

— PEROXYACETYL NITRATE

03 PEL TWA 200 ug/m3~0.155 PPM

— NEW~0.09 PPM



NOx CONTROL
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NOx % CONTROL
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EQUILIBRIUM N COMPOUNDS
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FUEL NITROGEN

. N COMPOUNDS IN EXCESS OF
EQUILBRIUM

— NEED ACTIVE REACTIONS TO REDUCE
TO N2

— N2 FAVORED BY HIGH TEMPERATURE
RICH ATMOSPHERES

« THERMAL NO

— N2 FAVORED BY LOW TEMPERATURE
RICH ATMOSPHERES




NO REDUCTION
REQUIREMENTS

LOW EQUILIBRIUM NOx CONCENTRATION

ACTIVE REDUCTION REACTIONS
— TEMPERATURE
— CATALYST

SINGLE N COMPOUND
— NH3/UREA
— HCN

MIXING



NOx PRODUCE/REDUCE

N2+O=NO+N
02+N=NO+O




REBURNING
POTENTIAL PROBLEMS

LIMITED REDUCTION > 0.15 LB
NO2/MBTU

ACTIVE TEMPERATURE WINDOW
TWO WATER WALL PENETRATIONS
MIXING

UNBURNED MATERIAL/SOOT
CORROSION



NOE xHAUST/NOpRIMARY (MQLAR PERCENT)
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REBURNING N COMPOUND
CONCENTRATION
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UCI LABORATORY RIG

Gas #1: 17% C02, 3.5% 02, Selective lon
balance N2 Electrodes
Gasg Gas #2: 2% CO, balance N2 (NH4-)
#1 Gas #3: 2% NO, balance N2
Flow | Emissions
Meters(5) Console I
- (NO, CO, CO2, 02)
Gad Bypais Line
#2 Water Bath -
- (optional)
1 liter/min.
':E———_L' —E) (0.33 g/min.}
Gas e (W) = am»-  Disposal Hood
#3 _h f {Emissions Consolell)
- Heat tape O 1400-2000F
A @ 70C 0.05«1<0.5 sec.
Tube: quartz
NHJ
y y
— gas gas
"~ sample sample
ll point point
dr
airy _l_| Orv Al Purae Li Reaction
ir Purge Line i
ry Air Furge L Section

t = residence time
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INJECTION

DISTANCE INTO FLOW (FT)
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160,000 LB/HR UCLA BOILER

SINGLE BURNER, NG 224, OIL 218 MBTU/HR

40-5

) "

NH3



KINETIC CALCULATIONS
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NOx PPM (d, 3%0Q2)

NOx REDUCTION
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NITRIC OXIDE, PPM,0% O2

NOx PROFILES, 800-900 PPM
REBURNING~450 PPM
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NO=f(MWe, 02)
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- CARBON MONOXIDE, PPM, 0% 0,
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CONCLUSIONS

REBURNING MODEST REDUCTION IN
NOx TO~100 PPM

MODERATE COSTS~0.2 cents’kWe-HR

RELATED TO OTHER REDUCTION
TECHNIQUES: CONTROLLED

— EQUIIBRIUM

— KINETICS~T, t, AND C;

CYCLONE 900-450 PPM (d, 0% O2)
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