
Media selection for Coal-fired Boilers
Hot Topic Hour, Jan 8, 2015

Analysis and discussion of media and fiber 
options as part of a GDPS™ system



Agenda

• Format
– Presentations with continuous discussion of issues
– Create basis for  ongoing web coverage, article in Filtration 

News and discussion at AFS spring conference

• Overview- Bob McIlvaine
• Presentations by 

– John McKenna, ETS
– Clint Scoble, Testori
– Jim Farrell, Eddie Rickets, Donaldson
– Richard Lydon,  Clear Edge

• Additional panelists available to address issues
– Robert Waters, Menardi



This webinar as part of a new system

• The recording of this meeting will be sent to large utility users in 
the U.S., Italy , South Africa, etc.

• The recording and power points will be available to all utilities as 
part of Power Plant Air Quality Decisions.

• This PPAQD website will continue to be populated with analyses 
and factual material.

• Synthesized versions will be published in journals and presented at 
conferences.

• An article in Filtration News will appear in the next several months.
• This topic will be covered at the AFS Spring conference in  Charlotte.  

This conference is focused on coal-fired power. 
• Summaries and additional information in Chinese are slated.
• The goal is to make this site a default position for media selection.



Overview

• Media selection depends on a  number of site specific conditions as well 
as mode of use including bag shape, type of cleaning and temperature.

• The pleated cartridge has captured much of the market for lower  
temperature ( < 150°F) service but is more expensive and used in coal-
fired boilers when space is a premium.

• Ceramic filters with embedded catalyst are now a potential major option 
in the high temperature segment. They operate at 850°F and capture NOx.

• The need to capture SO2 and mercury with dry injection is a significant 
factor in media selection.

• Membranes and nanofibers represent options for high efficiency.
• Media decisions are shaped by a whole complex decision system which 

can be viewed as a version of GPS which McIlvaine calls the Global 
Decisions Positioning System ( GDPS™).



Global Decision Positioning System  ( 
GDPS) to select hot gas media



Parameters affecting media selection
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Media selection results from travel 
between decision trees

Emission Limits: Will PM be used as a surrogate for toxic metals?  If so media selection could be critical.

Area available:  Retrofitting the existing precipitator housing or installing the fabric filter in a tight area can restrict space.  

Pleated bags can be an answer even if more expensive.

Fan limits:  If the existing fan is going to be used and it is desirable to minimize energy consumption, glass bags with 

reverse air may be an option.

Mercury Removal:   If bromine is used as fuel additive there can be corrosion issues.  If activated carbon is used then the 

dust loading will be higher and this  leads to maintenance, energy, and emissions issues.

SCR:  If the particulate control device is preceded by an SCR, there is a potential sulfuric acid corrosion problem. This is 

also a function of the sulfur in the coal and whether a low conversion catalyst is used.

FGD:  If wet scrubbers follow the filter then there will be some additional particulate removal.  If dry scrubbers are selected 

and the fabric filter must capture both flyash and sulfates then there are cleaning, life, and emission issues. The lower 

temperature with  dry scrubbing also presents corrosion potential.

Coal selection: If the power plant wants to blend coals and select the most economical, then it will want to consider the 

higher dust loadings with low sulfur coals and the higher SO2 levels with high sulfur coals. The question is to what extent 

will media selection limit the coals which can be used?



Dust Collector Fiber Options



High temperature fiber options



Tubular bags

Tubular bags remain  the 
major choice for higher  
temperature conditions and 
heavy dust loadings.

Pleated bags are more 
expensive and are generally 
used where space is tight.

The main use of wovens is in 
glass bags with reverse air 
cleaning.

Most tubular bags are non-
woven felts.



Emission limits for coal plants around 
the world in mg/Nm3

Pollutant China 

Guangzhou, 
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Sinopec 

Guangzhou
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China 

national

regional

U.S 

Existing/new

EU

Existing/new

NOx 50 1.4 to 28.5 23,7 200/100 1060-640/117 200/200

SO2 35 2.85 to 7.6 15 200-400/100 350/65 400/200

PM 5 3.4 to 4.6 3.08 30 45/8 50

SO3 5 0.08

Hg 0.003 0.0004 ug .03 0.002/0.001



China now has the most stringent 
particulate limits

• Due to pressure from citizens due to smog, the Chinese 
government is initiating the toughest air regulations of any country. 

• Tough national standards have now been followed by even more 
stringent standards in a number of cities and even provinces. 

• The new national standard of 30 mg/Nm3 for particulate was 
already tougher than the regulation for existing U.S. coal-fired 
power plants or for plants in the EU. 

• The new regulation in Guangzhou and Shanxi limits dust to only 5 
mg. 

• Existing precipitators will not be able to meet these limits. Zhejiang 
is meeting the new requirements with a wet precipitator. 

• Sinpoec Guangzhou is meeting the standards with a dry scrubber 
fabric filter system complete with activated carbon injection 
installed by Longking.



Dry scrubber, fabric filter to meet the 
low emission rates



Catalytic filter with embedded catalyst



ENEL has converted ESPs



Enel has FF on boilers in Russia, Chile, 
Spain (Evonik presentation)



Eskom will be spending $100 million/yr. for bags 

(Evonik Presentation)



ESB Moneypoint has 25,000 hrs. of operation 

with bags on dry FGD (Evonik presentation)



Outotec low pressure filter uses PTFE, P84 fiber mix on 
several installations (Evonik Presentation)


