
SO3 Decisions Guide
The S03 mitigation options and impacts on the regulatory, 
economic, maintenance and operational decisions. 

• To be used in conjunction with Power Plant Air Quality
Decisions.

• Power points extracted from Mcilvaine webinars.



GdPS for SO3 impacts many decisions
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S03 reduction investment is tied to the many air, water, and 
waste rules being promulgated. New PM 2.5 NAAQS may be the 

most important. Will not be resolved until 2018 or later



U.S regulations will cause SO3 to be an 
issue



PM 2.5 ambient standards will require 
SO3 reduction



S03 reacts to create small sulfate particulate .  Significant impact level could 
be the most stringent  and therefore governing  regulation 



S03 can impact plant economics, operations, 
maintenance and the emission of other pollutants

• Economics:  the remaining plant life 
can determine whether it is worth 
considering high capital cost approaches 
for SO3 and particulate control e.g wet 
precipitators  The potential to inject 
sorbents ahead of the air heater and 
improve the capture of exhaust heat can 
add 1% to boiler efficiency. The cost of 
SCR catalyst is a function of the SO2/SO3 
conversion activity.  The amount of 
activated carbon for mercury control can 
be affected by SO3  If the plant must meet 
total particulate rather than discrete 
particulate limits, SO3 is a big 
consideration.

• Operations: Does the plant want to 
purchase high sulfur coal? SO3 mitigation 
choices can determine the maximum coal 
sulfur content. How often will NOx
catalyst be replaced? Should flue gas 
conditioning be employed

• Maintenance: Sulfuric acid corrosion 
can be a problem in the air heater and 
ductwork.  With ammonia injection 
ammonium bisulfate   builds up on 
surfaces of the air heater and reduces 
heat transfer. . If you utilize a fabric filter 
will there be bag plugging problems.

• Air Emissions:  Are there limits on 
total particulate emissions including 
condensibles? The new federal air toxic 
rules were revised to eliminate 
condensibles but States may have or are 
planning total particulate limits.  If so SO3 
can create 80% of the total particulate.  
Just 10 ppm of SO3 will cause particulate 
emissions of 0.03 lbs/ mm btu.  A blue 
plume will also be an opacity problem



S03 at 10 ppm or greater causes a blue 
plume and mass of 0.03 lbs/mm btu.



About 1 % of the SO2 is oxidized to SO3 in combustion. The SCR 
can add equal amouts. FGC is another source



New catalysts reduce Nox,oxidize
mercury and minimize SO3 conversion



SO3 can impact the entire back end 
system



Boiler efficiency is a function of heat transfer in 
the air heater but limited by the acid dew point



S03 dewpoint based on concentration ,



SO3 removal  in air heater is a function 
of temperature



SO3 air heater exit concentration is a function of temperature, 
inlet concentration and cold side temperature differential



Co –Benefits in mercury removal vs 
SO3 interference





PM  2.5 includes fiterables and 
condensibles



Condensibles captured in back half of 
sampling train



Wet ESP is very efficient device for SO3 
and total particulate capture



Wet ESPS for SO3 and fine particulate

• Several WESPS were installed in U.S. to reduce 
the SO3 plume in the period around 2000

• Subsequently the solution to SO3 was 
determined to be dry injection

• However, WESPS have been installed on new 
plants to capture both the SO3 and fine 
particulate

• Siemens was the major supplier ( now Foster  
Wheeler)



Wet precips used for PM 2.5 and 
H2SO4 at some new U.S. plants



Scrubber capture of SO3

• Typical spray tower wet scrubbers do not remove much SO3
• Circulating fluid bed and spray drier scrubbers can remove  most of 

the SO3
• DSI followed by a baghouse removes most SO3
• DSI followed by the wet scrubber is also a high efficiency route. The 

injected reagent can also remove S02 as it is captured in the 
scrubber

• Removal of SO3 at the air heater has the added advantage of 
allowing more heat extraction

• If condensibles are included as part of an .03 lbs/ mmbtu total 
particulate requirement, the SO3 reduction will need to be very 
high and only some of the above combinations will be candidates.



Dry scrubber , fabric filter to meet the 
low emission rates.



Hydrated lime injection at 3 points



URS uses SBS to reduce H2SO4 below 
1 ppm



Trona is an alternative to other sodium compounds and 
can be more cost effective



TVA Shawnee keeps H2SO4 below 1 
ppm with DSI and fabric filters



Hydrated lime injection reduces SO3 to 
low levels –Mississippi  lime



Continuous monitors used with 
Sorbent injection to minimize SO3 

emission


