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& 2. Refrigeration VOC Recovery System
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12 3. VOCs adsorption system
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Z18| 4. Recuperative Thermal Incinerator "
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Incinerate, but
must use LEL
controls and
monitors

CATEGORY 3
Auxiliary air is
required Ne ; Conten
CATEGORY 2 z 16%
Yes

No auxiliary air is
required
CATEGORY 1

Start Waste gas
at about 100

Inappropriate for

incineration.
Disposition depends
on composition

Could be hazardous
depending on O,

Hazardous, should
not be encountered.
For majority of
VOCs, waste gas is
outside the
flammability limits
if 0, <10%

Do not use
incineration.
Use as fuel or
premix with
additional fuel.
CATEGORY 5

Aucxiliary air may
be required for
incineration

No auxiliary fuel is
required for
incineration

CATEGORY 4

auxiliary fuel is
required for

incineration
CATEGORY 6

T2l 6. Flow chart for categorization of a waste gas to determine its suitability for incineration and need for auxiliaries
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Preheat section
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Heat exchange

|

Fume Inlet

12! 7. Catalytic Oxidation System with Heat Exchanger
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1. VoCsX{2|7|&e &7 4 EA
Applicable . ) L
Control . Capacity | Removal Capital Annual Secondary Limitations and
Concentration . ) : Advantages o
Technology Range, cfm (Efficiency Costs Operating Cost - Wastes Contraindication
Range, ppm
. ’ Halogenated compounds may require
Thermal Recup:$10~200/cfm | Recup:$15~90/cfm | Combustion | Up to 95% energy . )
L 100~2,000 1,000~500,00095~99+% ) i . . additional control equipment down stream.
Oxidation Regen:$30~ 450/cfm | Regen:$20~150/cfm| products recovery is possible : .
Not recommended for batch operation
Thermal efficiency suffers with swings in
operating condition.
Halogenated compounds may require
" Catalytic Fixed:$40~250/cfm | Fixed:$10~75/cfm | Combustion Up to 70% energy . gend po " 3y red
o 100~2,000 {1,000~100,000 | 90~95% . . L additional control equipment down stream.
Oxidation Fluid:$35~220/cfm | Fluid:$15~9%0/cfm | products recovery is possible . )
: Certain compounds can poison the
. : '« catalyst(lead, arsenic, phosphorous, chlorine,
R - sulfur, particulate matter).
Product recovery can | Not recommended for materials with boiling
Condensation|  >5,000 100~20,000 | 50~90% $10~80/cfm $20~120/cfm Condensate | offset annual operating | points>100°F. Condensers are subject to
cost scale buildup, which can cause fouling
product recovery can
offset annual operating
: cost. . .
- Spend . Not recommended for streams with relative
Carbon ' bor Can be used as a humidity>50%
- carbon, . umi .
© | 20~5000 | 100~60,000 [90~98% | $15~12/cfm $10~35/cfm concentrafor in i
Adsorption Collected L . Ketones, aldehydes, and esters clog the pores
. conjunction with another . .
organics ) of the carbon, decreasing system efficiency.
type of control device.
Works well with cyclic
L < processes.
) Might require exotic scrubbing medl/s\
Design could be difficult in the event of ‘lack
Wastewater, | Product recovery can of equilibrium data.
Absorption | 500~5,000 {2,000~100,000| 95~98% $15~70/cfrm $25~120/cfm Captured | offset annual operating |Packing is subject to plugging and fouling if
particulate costs particulates are in the gas stream.
Scale formation from absorbent/absorber
interaction can occur.
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