et e

e

N e

806 CHAPTER 74

to travel and-vaparize for miles. Specific odor modifiers have
been designed to follow these physical dispersal patterns.
Vsponmtmn of a liquid odor modlﬁer or countcracmnt is
d by clean p d air (; ly 2 ¢fm
pergun).Thehq\udodor isstored ina
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of nitrogen and sulfur is not the ideal conelusio

destruetion process.  for an odor
Partial combustion may be worse than no eo, bustio

Ewdence of this is given by incinerators or the l.:leomm

dm:xngat & convenient location and fed thmugh small con-
nec lines to the vaporising noszles by air pressu

shown in Iﬁg 3. Y i -

Opemt.mn i aut.omat.lc and once the installation is set up

Little except for weekly

ﬁllmg of the pn’.-mu'e containers. Odorous sources vaporizing
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at a continuous rate are treated continuously. The inter-
mittent operation of relief valves may be treated during the
blow off by automatic valves which operate according to the
time of blow off. Equipment is easy to install and no altera-
t.\ops are required to process equipment. No down time is re-
quired for installation."
i Procedure for getting the best results with-odor modifica-
tion is as followa:
Determine whether present effiuent is well within the local
hmlth or air polh control for of par-
mmdmdwmpses.l)e ine rate of disch

ombustio in diesel and internal combustion engines engines whigh

yi irritating and sicks aldeh;

formaldehyde. i ydes, including
From a theoretical stand | tion of

odors in the air can be cbta.med deodnnmtmn i

because the final products are odorless (H.0, 00:)! o:bh':?:d

higher odor threshold than the . For en.

ample:
Buta.iol —Mild odor
0, . )
Butyrldehydhﬁad odor

- [}
Butyri‘c acid - Very bad odor
+

0.
€0, + HO —Odorless
Considerable progress has been made in an attempt to

< reach complete deodorization by use of catalytic

particularly in ehmumtmg odors from fats, oils and fnbty
acid The only Limitati of a catalytic burner is

that the bustible subst introduced into the burner
must be in the vnpor phnse or must be vaporizable at a rea-
tible je solvents are

not affected by & catalyst and should be absent from the air
stream.

C 3 idation must yield i in order
to serve the purpose of odorous air po].luuon control. In the
compounds of carbon, b; and oxygen, which cover a
wide fir_ld, this is true. In the case of hydrogen sulfide or
organic compounds containing sulfur, catalytic combustion
operating at temperatures below 675 F or above 1250 F will
convert sulfur to sulfur dioxide which is less offensive and
less dangerous than many of the original sul ces as long
ast.bed'mpexsa.lleveliewellbelnwtbemaxim permissible
level in the nexghborhood.

General rules for organic
are difficult. The effluent may | eont.u.n free mtrogen or lt.s
oxides d ding on the di
of mt.rogen oxides will, of course, le!m.se free nitrogen.

Catalysts Lower Temperature

Use of A 1 ‘tonld L xsxll“ ted by the de-
sign of pt I alloy d al coahng on porcelain
rods or pl alloy coating on nicrome wire.

ticulate
(em) of all exhaust gases. Approximate intensity of od
effluent on a percentage scale for each source. 24 otbe;m
for odorous ventilating areas, wet walls, work areas, and stock-

piles.
2.Amngefot-nodorlp‘gmal wbemsd.ebymodor
ent can be reasonably

bandled, & cost estimate may be in order. Although scpara
gll.ll;t :nrgow may be xdent-lnl, area d;ﬂmgc: uzpogxt:
f

frea might
whmhdxﬂ’:rmeost Ineltbermseﬂmooatofmstnlh-
dh:;lﬁaguzg:ble.Aquphmnm may be made for a period of 30
COMBUSTION METHODS

Fire isone of the oldest known methods of odor destrustion.

Itis not a method of odor eonhol however, unless there is

bummgof itrog: and

sulfurous organic matenal with the oxides

Odorous air, passed through a catalytic device, may be
oxidized at temperatures 500 to 800 F deg lower than re-
quired by uncatalyred mcmemuon A major contribution
offered by catalytic b is the iderable lowering

- of the firing temperature, with nm.lta.nt saving of energy

for hesung air, and capital equipment costs for heating
capacity.

Some busti ith an out-
side energy source, except for t.lut requued to reach the
firing temperature, or with smaller fuel requirements, where
such operstion would normally have been economically un-
feasible in uncatalyzed incinemtion.

Te for effe b deodorization de-
pends to s pest degree on the chemical nature of the vapor
to be oxidized and on ion in the inlet stream. Self-

catalytic combustion is attainable normally in the

¥, oentration ranges of 15 to 20 percent of the lower explosive
-+ When the concentration falls below 5 pemmt of the
¢ explogive limit, op jon of catalytic \i be-
more costly b of the d d heat content and
firing temperature, as shown in Ta.ble 3.

o inder the guidance of catalytic reaction experts, is very im-
wmnt in the application of catalytic processes. Each process
- <t be studied in relation to stream temperature; variability
ihe wncenmhon of oxidizables; volumc and space rate
:ff .the stream h the 1 -‘ xygen content of the
tream; attrition and the effects of loadxng of the catalyst
rganic matter.

o,derwachxzve engineering design
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Prolong Catalyst Life

Particles of inorganic materials may not be a problem when
velocities are low. Where the inorganic particles have an
abrasive or attrition effect upon the catalyst, its life is
ghortened. Where the i morgnmc particles fuse readily or are
in extremely high quantity, the catalyst might become
heavily loaded with this 1 and have
shortened life.

Loss of catalyst activity, which determines catalyst life
mdhenceeqmpment maintenance cost, is related to three
major factors:

1. Presence of catalyst poisons (such as metallic or organo-

metallic vapors) in the odorous air.

2. Obstruction of the catalyst surface either by deposit of
cubunaeeuus material by meomplete combustion uf some

or by 4 of particul

1 Joss of the catalyst by abrasion.

Specific catalytlc poisons are vapors of pure metal, such
as mercury, arsenic, siuc, lead, etc. These quickly stop
mtalytu: action by permnmt.ly depositing on the active

fable 3 .- Heat Content of Major Oxidizable Poll
in Air material.
- 3. Mech
IHeat Content]
‘ - of Alr Te
Poltutont Bosis Mictors, | Riser P
. Bu/Cu F
Pollens, bacmna, dust,
fibers, smokes
. 200 mg/cu meter 8000 Btu/dry 1b |  0.099 5.5
Carbon monoxide

1000 ppm 321.8 Btu/eu it 0.322 | 18
3.15 vol %, ¥ LFL® '321.8 Bia/eu it | 10.16 565

Hmne (normal)
4412 Btu/eu ft 0.441 | 25.5
0 315 vol %> Y4 LFL¥ 4412 Btu/ou ft 13.

44
90
0.63 vol %, 3¢ LFL* | 4412 Btu/eu ft 27.80 [1540
Hydrogen sulfide
1000 ppm 591
1.08 vot %, % LFL* 44

:lmmm(mh—lm)

596 Btu/cu ft g 6 33

586 Btu/eu ft 357

As with any other process used in sir pollution control,
there are cost considerations which must be weighed against
benefits achieved.

The most readily accepted catalytic processes are those
which yield usable heat with the possibility of writing off the
investment with heat savings. Heat transfer may be'used to
bring the stream of waste effluents to a eatisfactory firing
{emperature level. After once starting the catalytic process,
product heat can be recirculated or used to heat the incom-
ing stream. Where fuel must be used to heat a stream to a’
level necessary for sustaining the catalytic reaction, limiting
cost becomes the cost of heating the entering stream less the
value of heat leaving the catalytic process.

Vaniability and concentration of oxidizable material must
be controlled in the catalytic process. Since the process de-
pends on concentration level, upper and lower limits must
be tweornmodawd. :

jon too low requires that the stream be pre-
heat.ed a high concentration requires dilution. Where t.he

y Occurrence of h)gh concentration of these sub-
stances is relatively rare in air pollution control problems.

For sir free from particles and metal containing vapors, a
long catalyst life may be realized. Some installations are
reported to have given over 23,000 hr of service without
catalyst regeneration.

Recovery of Heat Values
A pilot run, before installing full-scale equipment should be
made, unlmltmbedeﬁmhel) ascertained by other means
that serious attrition or replacement factors are not mvolved
As shown in the Table 3, cl p of low of
combustibles will require additional energy. In terms of heat,
energy recovery will be negligible considering the cost. Bene-

" ftsand admtages vnl! depend on bemzr publu: relations and

the id. of in the
residential area. Since air ddut.sun of st.n.ck exhausts has long
been used to avoid neighb itisp

that reconsideration and redesign of ventilation equxpment to
include employment of eatalytic oxidation rather than air
dilution can result in:

1. Bavings in heating fuel and air conditioning costs.

2. A supply of heat from the catalytic oxidation, which can
further reduce heating costs in addition to the primary objective
of the elimination of oderous organic air pollutants.

A gru'. deal of keat value can be recovered for high concentra-

combustibles which are safely below the lower flamma-
-.hah'.y Limita. .

Steps-to Follow in Combustion

An approach to removal of odors by catalytic combustion
would involve the following steps.*
R Anmalymzofmckps;s&ndo&xerexhnummdetumme

istics ant

2, of those el le in air and the
hen'. costent per cubie foot, based on eoncenmhon
from s of catalytic

hurnen on the cost of mmlfauon, life expectan of the unit,
maintenance and efficiency in heat recovery and
4. Prepammnofmmdymonthebamo{mlmxbwdm

hmltmg concentrations are of brief (a few
"\C heat retaining capacity of the pmcela.m supported catalyst
ically adjusta to date the variation. Oxygen
Nmtent of t.he stresm need only be sutﬁcwndy in excess of the
to assure quate distribution

of oxygen w the mmlyst.

of v8 usable energy retursia.
Comparison o?l‘ this method with t.he appraisal costs of other
hods of
and disadvantages of each mztiod of operation which xma!ﬂ.
aflect the situation.
5. If the catalytic combustion method appears to be the best
solution, arrange for pilot-plant installation and ascertain the
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