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ABSTRACT: Suspended matter is removed from combustion 
gases containing sulfur dioxide by removing a major portion of 
the particulate matter from a minor portion of the gases, cata 
lytically converting a major portion of the sulfur dioxide con 
tent of said minor portion of the gases to sulfur trioxide, mix 
ing said minor portion of the gases with the main gas stream 
and subjecting the mixed gases to electrical precipitation. 
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ELECTROSTATIC GAS CLEANING 
This invention relates to the removal of suspended particu 

late matter from combustion gases containing sulfur dioxide 
by subjecting the gases to electrical precipitation in a high 
potential electrostatic field. 

Difficulty has been encountered in the electrical precipita 
tion of suspended particles or ?y ash from combustion gases 
arising from the phenomenon of “back discharge” due to high , 
resistivity of the particulate material and it has been proposed 
to overcome this difficulty by catalytically converting sulfur 
dioxide in the gases to sulfur trioxide to increase the conduc 
tivity of the particulate material in the gases. However, the 
catalyst rapidly loses its ef?ciency and the catalyst bed rapidly 
increases its resistance to the ?ow of gases therethrough due 
to the accumulation of particulate matter thereon. 

Since combustion gases typically contain a much larger 
amount of sulfur dioxide than is required to produce the 
amount of sulfur trioxide desired for effective conditioning of 
the particulate material for efficient electrical precipitation, it 
has been found that these difficulties may be avoided by sub 
jecting only a minor portion of the gases to catalytic sulfur 
dioxide conversion after removing from such minor portion of 
the gases a‘ major portion of their suspended particulate 
matter preferably by electrical precipitation at a high tem' 
perature, for example, from about 800° to about l,000° F. 
This minor portion of the gas is then mixed with the main gas 
stream either before or after it has been cooled, for example, 
in a combustion air preheater, and the mixed gases are sub 
jected to a conventional electrical precipitation operation. 

In a typical powdered coal boiler installation the sulfur diox 
ide content of the combustion gases coming from the boiler 
would be about 0.1 percent by volume whereas conversion of 
from 0.001 percent to 0.005 percent of sulfur dioxide by 
volume to sulfur trioxide would be effective to adequately 
condition the gases for efficient electrical precipitation of the 
fly ash. Thus the auxiliary gas cleaner and catalyst chamber 
needed for the method of the invention would only have to be 
large enough, in this case, to handle from 1 percent to 5 per 
cent by volume of the combustion gases. 
The invention will be more particularly described with 

reference to the accompanying drawing showing diagrammati 
cally an illustrative form of apparatus embodying the princi 
ples of the invention. 

In the drawing 10 is the main ?ue leading from the com 
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2 
bustion chamber ofa coal fired boiler (not shown) through air 
preheater ll, electrical precipitator l2 and fan 13 to a chim 
ney stack (not shown). An auxiliary fan 14 draws a small por 
tion of the gases from the main ?ue and passes them succes 
sively through high temperature electrical precipitator l5 and 
catalyst chamber 16 back to the main ?ue upstream of the 
main precipitator I2. 

In a typical operation, 2 percent of the combustion gases 
coming from the boiler at about 800° F. and containing about 
0.l percent by volume of sulfur dioxide are passed by fan 14 
through electrostatic cleaner 15 through catalyst chamber 16, 
where substantially all of the sulfur dioxide is converted to sul 
fur trioxide by catalyst 17 which may be, for example, a 
vanadium pentoxide catalyst on silica gel granules or any of 
the commercially available sulfur dioxide oxidation catalysts. 
The sulfur trioxide containing gas is then returned to the main 
gas stream which has been cooled to about 300° F. in heat 
exchanger 11 and the mixed gases are passed through electri 
cal precipitator l2. 

lclaim: 
l. A method of removing suspended matter from com~ 

bustion gases containing sulfur dioxide which comprises 
removing from a minor portion of the gases a major portion of 
the particulate content thereof, subjecting said minor portion 
of the gases to the action of a catalyst to convert a major por 
tion of the sulfur dioxide content thereof to sulfur trioxide, 
mixing said minor portion of the gases with the main gas 
stream and subjecting the mixed gases to electrical precipita 
tion, the amount of sulfur dioxide converted to sulfur trioxide 
in said minor ortion of the as stream being equivalent to 
from about 0. 01 percent to a out 0.005 percent by volume 
of the total gas stream coming from the boiler. 

2. A method of removing suspended matter from com 
bustion gases as de?ned in claim 1 wherein the particulate 
content is removed from the minor portion of the gas stream 
at a temperature of from about 800° to about 1,000“ F. 

3. A method of removing suspended matter from com 
' bustion gases as defined in claim I wherein the particulate 
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content is removed from the minor portion of the gas stream 
by electrical precipitation at a temperature of about 800° F. to 
about l,000° F. and particulate content is removed from the 
mixed gases by electrical precipitation at a temperature of 
about 300° F. 


