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ABSTRACT 

On June 6, 2000, the Canadian Council of the Ministers of the Environment endorsed a proposal to establish a new 

set of regulations for ambient threshold values of fine particulate emissions from industrial process exhausts. 

Most traditional Air Pollution Control devices presently in use in the Pulp and Paper Industry are not suited to the 

high efficiency capture of submicron particulate. 

This paper describes a proven control technology for the collection of fume and submicron particulate: the Wet 

Electrostatic Precipitator (WESP). 
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1.0 INTRODUCTION 

Canada-Wide Statutes (CWS) were endorsed by the CCME Council of Ministers at a meeting in Quebec 

City, June 5-6, 2000.
1
  The CWS were defined as follows: 

 

PM10: refers to airborne particulate that are 10 microns or less in diameter. 

PM2.5: refers to airborne particulate that are 2.5 microns or less in diameter. 

PM10-2.5: refers to airborne particulate in the size range 2.5 to 10 microns in diameter, known as the 

coarse fraction of PM10. 
 

The fine fraction of particulate matter is recognized as having the most detrimental effect on human health.  

Fine or submicron particulate can be harmful to one's health because of its size and possible chemical 

properties.  A scientific review by the EPA concluded that "fine particles, which penetrate deeply into the 

lungs, are more likely than coarse particles to contribute to health effects."
2
  This is especially dangerous 

when toxic heavy metals and/or gaseous components such as dioxins, which have condensed on the 

particles, are present in this size range.   

The Ministers have agreed to undertake consultations with industry and other stakeholders, to identify and 

develop comprehensive national multi-pollutant emission reduction strategies for various industrial sectors, 

including the Pulp & Paper Industry.  A review of these standards is planned to be completed by 2005. 

Most of the conventional air pollution control technologies presently in use in the Pulp & Paper Industry 

are unable to remove or have difficulty removing fine particulate and alternative techniques must be used.   

In the early 1900s, Frederick G. Cottrell showed that an electrostatic precipitator (ESP) could successfully 

collect sulphuric acid mist in a 5,000 ACFM unit
3
.  The design was subsequently applied on a commercial 

scale (250,000 ACFM) to collect lead and zinc oxide fumes.  Since that time, acid mist precipitators have 

been used extensively in the non-ferrous metallurgical industry to collect a variety of submicron fume. 

In the last two decades, Acid Mist or Wet Electrostatic Precipitators (WESPs) have been used in other 

applications including coke ovens, blast furnaces, wood dryers, power boilers, and sewage sludge and 

hazardous waste incinerators to collect submicron particles.   

It has been shown in studies on waste treatment incinerators
4
 that the WESP is particularly suited to collect 

submicron particulate (< 0.6 micron) and heavy metals to meet the stringent EPA regulations now in place.  

It is expected that the WESP will become the pollution control technology of necessity in the Pulp & Paper 

Industry as new air quality standards are promulgated in Canada. 
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2.0 THE WESP AND CONVENTIONAL CONTROL DEVICES 

Gaseous pollutants can be absorbed, condensed, altered chemically, or thermally oxidized (combustion or 
catalytic processing).  The removal of particulate and small droplets is carried out by one or more of the 
following mechanisms: gravity separation, centrifugal separation, inertial impaction, interception, 
diffusion, thermal and electrical precipitation and agglomeration. 

A detailed discussion of the various conventional air pollution control technologies employing these 
principles was presented by the author at the CPPA Environmental Conference in Halifax in 1995.5  A 
comparison of the conventional technologies and WESPs is presented in Table 1.  Scrubbers can collect 
fine particulate, but only at excessively high energy costs.  As the particulate range approaches the 
submicron size range, the Venturi becomes untenable. 

Fabric filters have not traditionally been used in the Pulp & Paper Industry.  While they are able to remove 
fine particulate, the main disadvantage of fabric filters is that they must operate at temperature ranges 
above the dewpoint, thus being unable to remove uncondensed vapours and gaseous pollutants.  They 
cannot be used to collect sticky or moist particulate, which can adhere to and blind the fabric. 

Dry Electrostatic Precipitators (Dry ESPs) have been shown to collect fine particulate; however, they have 
to be larger compared to a WESP to be able to handle the submicron particulate range.  They are also at a 
major disadvantage for high resistivity applications and applications where re-entrainment losses become 
significant, i.e., extremely low outlet loadings. 

A WESP treats a saturated gas stream and will generally have the advantage of a smaller footprint because 
of the reduced gas volume (saturated) compared to that of the hot gas temperatures of a dry ESP. 

 

Table 1 – Comparison of WESP and Common Technologies 

 
 


