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INTRODUCTION TO AIR POLLUTION CONTROL
Objectives:

1.
Terminal Learning Objective.  Demonstrate awareness of the means to prevent air pollution IAW AR 200-1.

2.
Enabling Learning Objectives.


a.  From a list, select methods of estimating emissions IAW AR 200-1.


b. From a list of air pollution control techniques, select the techniques that are effective in controlling gas and/or particulate emissions IAW AR 200-1.

NOTES
A.
Methods of Estimating Emissions


1.
Source Sampling


2.
Process material balances


3.
Engineering appraisals

4. Emission Factors

a. 10 lbs VOC/hr x 24 hr/day x 365 day/yr = 87600 lbs/yr

b. May be limited by Federally enforceable restrictions

(1) Feed Rate (lbs/hr)

(2) Operating Schedule (hrs/day)

(3) Control Equipment (specify control efficiency)

(4) Product Substitution (solvent replacement)

B.  Techniques to Control Air Pollution


1.
Change the process


2.
Change the fuel


3.
Operate equipment according to design


4.
Industrial plant shut-down


5.
Use control equipment



a.
Gaseous Pollutants




(1)
Adsorption -- pollutant gas molecules bond to a solid (chemical or physical bonding)




(2)
Absorption -- transfer the pollutant from gas phase to liquid phase -- dissolution




(3)
Condensation -- remove vapors by condensation usually before other air pollution control equipment; vapor comes into contact with cool surface and condenses to form liquid




(4)
Combustion -- when contaminant in the gas stream is oxidizable to an inert gas, combustion may be considered for control (CO and hydrocarbons).  Thermal and catalytic afterburners are treatment devices used in this process.



b.
Particulates




(1)
Settling chambers -- (> 40 (m) chamber that causes velocity reduction; special design can remove particles as small as 10 (m.
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(2)
Cyclone separators -- (>10 (m removal) particulate-laden gas is accelerated through a spiral motion and the particles feel a centrifugal force.  Particles hit the cyclone wall and slide to the bottom.

(a) Advantages – Less expensive. No moving parts.  Able to withstand harsh consditions





(b)  Disadvantages – Only moderately efficient.  Higher operating costs









(3)
Scrubbers -- spray chambers that wet the particles (particles impinge onto the droplet); droplet-particle combination is heavier and larger, therefore easier to remove with inertial collection device.

(a) Advantages – Handles flammable and explosive dusts.  Gas adsorption and dust collection.  Handles mists.  Cools hot gases.  Handles corrosive gases and dusts.

(b) Disadvantages – Higher corrosion potential.  Has a liquid waste stream.  Needs freezing protection.  No recycling capability of particulates.  Has a higher energy cost.









(4)
Fabric filters -- (< 5 (m)





(a) deep bed filter -- similar to furnace filter; used with relatively clean gases and low volumes





(b)
baghouse -- long cloth fabric filters where dirty industrial gases with high volumes enter from the bottom; as filter becomes clogged, hammer raps the bags and particulates fall to a hopper below.

(i) Advantages – High collection efficiency.  Operation for variety of dust types.  Modular in design.  Operates over a wide range of flow rates.  Reasonably low pressure drop.

(ii) Disadvantages – Large floor areas.  Fabrics harmed by high temps, corrosive chemicals.  Can’t operate in moist environment.  Potential for fire or explosion.








(5)
Electrostatic precipitators -- constructed with alternating plates and wires resulting in an ion field between the plate and the wire.  When a particle-laden gas passes between them, ions attach to the particles giving them a negative charge.  The particles then migrate toward the positively charged plate and stick.  Plates are hit frequently to remove particles that fall to a hopper.

(a) Advantages – High efficiencies for small particles.  Large gas volumes with low pressure drops.  Dry collection of valuable materials.  Wet collection of fumes or mists.  Low operating costs.

(b) Disadvantages – High capital costs.  No control of gaseous emissions.  Inflexible to changing operating conditions.  Large space requirements.  Resistivity problems.
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