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168 CHAPTER 12

for effective cleaning of the air stream Water iz frequently

used a8 the absorbent, Q.hougb, in some cases, other. chemical

are llection efficiency.  In all

absorption procm, t.he wn.m h.qmd may have to be treated

top a When wastes have

product value, the absorbcnt-gas solution is pmmed and
the absorbent is.reused. _ . -
- A packed tower (Fig. 5).1 ther means uf t:

ob-
jectionable gas and absorbent. Ceramic rings, pebbla, tile,
wooiandglassﬁberpadsmmedforpackmg Whea the
contaminated air stream contains:particulite matter;- the
tower has a, ﬁendency to plug up and must be clmned penodx—

Avmetyofpachngmmnahueusedmordm'ﬁomctease
thea.rmofeonf.sct 'IheseueRusch:gnn@ Berlssddles ege-
crate p ded mi g3
types. Tbeeqmpmcnt mmtextenmve_ly used(or mass tn.nsier

in the ing industry for-odor al,
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Odor removal eﬂiciency of an air, washer depends on the
extent of contact of air with the liquid and on:the concentra.
tion of odorant in the liquid. Thus, for all practical purposes,
deodorization by physical absorption is never a process that
operates at 100 percent eﬂicmcy By the use of extended sur.
faces and freshly
100 percent.

Neutralization, Masking, and Counteraction .

Odors can be chemxcally dsstmyed. neuh-nlmd, or oounter-
acted and masked.
are used to kill odor-pmducmg bacwna The disinfectant
may in itself be odorlm or have a ma.skmg or neut.mhzmg
odor.

‘Where- the composition of the objestionable odor can be
ascertained, it may be possible to compound ancther odor
that will caneel or counteract the objectionable odor:' The
result may be an odorless atmosphere, or one having a more
desirable or less objectionable odor than the basic objection:
able odor 6r the applied neutralizer. Obviously the selection of
the antagonistic odor as well as the applicable amount i
considerable skill and is a matter for the specialist. The use of
an odor counteractant results-in a lower odor intensity md

humidification, and dehumidification dre the spray air washer
and the packed scrubber, bemusetheymybedemgnedwal-
lowtheﬂowofnua'.h:gbve]wtywlﬂxhtdefn 'ona.lm
sistance.
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Onee ﬂlegnaeonfactsthe 8
t.hegumthehqmdbeoomumipo i
soluble in a liquid, 1tsd1ﬁuszonmtot.hebulkoithehqmdfmm

. the surface is rehhvely easy.- For,such applications, spray-

typewasbmmused Ifwateruﬂ:esbsorbent itis

1 of the malodor as sensed by the nose. -

Odors can be masked by other more désirable odors appl.led
in the proper concentrations. A change in odor quality and
increased intensity occurs with this process. Thxsha.sbeent.he
work of the perfumer from ancient times: Chemical destruc-
tion of odors, neutralization; and odor modification hive come’
into extensive use. Agents are aveilable for deodorizing source
materials such as rubber and plastics,® and industrial exhausts
such ss sulfur odors from'a cement kiln,” or'to remove odor
fmm the enclosad air space or atmosphem that may-be con-

d by cooking or smoke.* Some deodorants
are standard items, while othérs'are compoithded ‘for the
special application. In some cases, the use of a deodorant re-
sults in the chemical destruetion, neutralization, or masking
of the odor, or a combination of them. The principles of odor
masking are hsted in Reference 6 as follows:

l Odor is’ the process of cancelling one odor by

er odor .to Create a more overpowering sen-
uahnn prdu‘bbly pleasant. *
2. erit doea not alter the eompoa:tmn of pre-

existing odom, but‘gmp\y covers such odcrs d\mna the period
of :;ta addition to, and pruume i, t.h of
is an effect produ at e int of sense percep-
tion in the respiratory pnaagu together mptg final interpretation
in the brain, and does not of
t.he aerial mmponmm.

f an i
w :t:ll oﬂensve n&moaphan may result ma ﬁna.l eombmsh(zﬁ‘ lhat

of odor| p
5. The objectd Bt odor mustnotbemm—
tense that the

agent fa itself required in objectionable
concentrations. In su
cated.

cases, other control methods are indi-

Odor faction is defined as the prooess by which un-

it -from b

d with
odorsandrehunmgt.heodonwthemstream

More expenmve absorbent liquids may | b_g_mgmeramed and

. The of a that of

the absorber. In the absorber, the eoneentrauon of odor

solutemustbesmall,mdxtsparhalpmuremustbel&

vhmttharhalpxesumoftheodormtbew In the re-

generator, the absorbent' may be heafed which msas t.he

of the od t in The

desirabl odom are eliminated or significantly reduced in
olfacwry mtenmty by the addluon in the vapor phase of cer-
tain The reésult obtai
from true counteraction is Lhe lowering of odor munsny, and
the elimination of malodor as sensed by the human nose tos
degree where it i3 no longer obj The .
process for wnu-olhng odors is ‘based on the fact that certain
istic and tend to compensate

partial p
removed from the Solutisn to the stripp!
the partial pressure of the odorant in t.hzsmrislowerthan that
in equilibrium with the solution.

or lize their & " idual olfactory effects when mixed
together in the vapor staté. Zwaardemaker was probably the
first to study the cancellz.ng effects of two dissimilar odors. He
found that when various pairs of odors are mixed in certain

Odors et byt
oty hn and
propoitions, ngm_ﬁmntl reduced odor. Aronsol Back-
mo mé;::aum also gemonsmmd the casneelling effect of
° ‘During the past twenty years, developments based
°d°” resulted in practical means of applica-

ha
:::h:z in:,afebm? -of malodorous condxtmns, mdudmg

niditioning systems.
Mmﬁﬁnmmuon, Classification 1 (not ob)ec—
mﬁb the sensory scale, of chemical and industrial
odors and’ dmr pbysmlogxoa.\ reactions’ hias “been devg-
oped by, DallaValle and appear!fm Refav_nm ‘6 and

Ned resul
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S ot St I Wt Comt
nd (Amenmn etroleam
P'”"‘Damoanﬂd Offensive Trodes (William Hod;e md-Co,

m;i Munkelt Air pun.ﬁcaunn and deodunxauon by use of
ncuvnmd carbon’ Engineering Application Dda
o mczmmo NGnu:xns)

McCord and W. N. W'Lhmd% yrwlow
= Book Co.; N
wCPda(g{CG'xgmuRmsAxcn tar 0.1524-Vex1ﬁ-

uirements for cigarette emoke (ASHAE Tnmucno-vs,

Ve 1955, p.29).
YQ'LWG’ 'F. lio%pa ASHAE RESEARCH Raron No. 1608—A

method of mﬁ the odor adsorption and rete;:hon proper-

Thm‘;edv&:ai°;;m Care must'be taken never to.use
fl’:--‘am'lormt o mask or cover up & toxic concentration of gas.
;‘ersanne-l in refineries and other industries are

wmgpmnceofodorasthem@almtdmgemmwn-
centrations of gasare being reached.

Combustion ‘Methods
Since the usual ob]echonable odors are combustible and
can be destroyed by burning, combustion processes are em-
ployed for odor destruction in higher temperature gases.
Where it is desired to remove odors from industrial exhausts
at temperatures above 125 F, and where the gas density is
;bovelO(I)ppm,ﬂ:egmmbew:sedwﬂowovera
catalyst at about 500 F and be destroyed by catalytic com-
bustion (see Chapter 37, Industrial Air and Gas Cleaners). For
high-temperature gases, direct combustion at temperatures
of 1200 F and above is employed to destroy odors by passing
meguthmgha(mmtheethmwk"Puualwm—
bustion may cause a more objectionable odor- d?:a.n the ong,mal
gas. I lete burning of nitrogy o) and " mzz;::;
terial with the resultant pungent oxides is not a saf
nuor destruction process. Careful consideration should be

TRANSACTIONS, Vol 65, 959; p..735).
*A B Hubhaxd Winni :
(H eating, Pt;mw and Aér Conditioning, Vol. 31,
1959, .
Ag\‘hur D. Little, !.nc. Fbllavorms& Fooc)i Aazphm’s

ew Yor!
Publuhmg rP,formahon theory of olfaction - (ed.
and Ada Jn.eobeon,vAnna-h of. the New Yavk

A.mos'l‘ur aal mmm odormeuuranen'-

{Conference on Rceent vances in gﬂd:rm eory, Measummlm ent
¥ A

2ad ? ngvl. N:\::{’N i) and F. Sullivan: ASHAE

Researce Reporr No. 1547—Air conditioning eoil odors
‘ASBAE Taansactions, Vol. 61, 1955, p. 431).

¢ “WW. F. Kerka and C. M. umphmy! ASHAE ResearcE
Rerorr No. 1587— empa'amm and humidity eﬂec@ on odor

p Vol. 62, 1956 NP 3 1). "
""w R. L. Kuehper: ASH.AERmm 0. 1569—Hu-
midity effects on the odor prohlun (ASEAE TRANSACTIONS,

. 249,
Vo 62,&95& L2 : n e smart man's war (Hmhnq

V l 14, N August, 1942,
Pw”("? Impold ASHME ¥ " ;| s’mrr No. 12’};—To-

bacco emoke control—a prehmmary study {(ASHVE Trans-
L 51, 1945

AC,I;I}N%VO %\{uick.Mﬁ H. Boye-l’, R. 8. Hsnmano!
ecter, and en:

CO, a-ndsg;(gea Concentration Aboard lhe USS Sailfish (Naval

iven to the and to means of ob plete com-
Eusﬁon in ordg;s:: assure effective odor control. -
Catalytic combustion hes a major sdvantage of lowering
the fuel or heating requirement for combustion. In some cases
oo additional fuel source is required, and heat recovery may
amortize the investment. The catalyst may consist of a noble
t&l.suchasaplntmumsl]oyooahngonporedsmmda,or
» platinum alloy coating on nichrome wire. Catalyst effective-
ness and life are adversely affected by: (1) presence of metallic
or organometaltic vapors in the air, (2) deposits of car-
bonaceous material on the catalyst due to incomplete com-
bustion, and (3) mechanical loas of the catalyst by abrasion.
For air free from particles and metallic vapors, a catalyst
life of 20,000 hours may be expected.

o Y P 2665, l 45).

1% Warren Air shelters
(Heating, Piping and Atr Cond:twumq VoL 26, No. 12, Decem-
ber 1954, p. 84

arren o Cooling tomic attack
tzu Re]naemtmq Engincering, Vol 59, No. 12 December

1951}1‘).117 . ASHAE Rz (Asg‘:g“.l?;"“‘ _
Orlll'r

VOL 6‘ 1935155431) al: A chemical method for odor control (Con-
fmee on Recent Admea in Odor: Theory. M:asument and
Control, New York Acod Sciences, N 1963).

© J. Von Bergen: Ind odor control (Chemical Engineer-

A Boewe e B aada. 4. Barduha: Recent advanoen in odor
{Conference on Recent Advances in Odor:
eomml {‘mmwuh;gmd Control, New York Academy of Sci-

A consideration of catalytic combustion should involve the m'{}m 19?3) w
following aualytical °Pl;'°°‘=‘f' S — (Eagnering o mmmmh:l?ll??;w. e i SonSiani,
1. Analyze the to determine y y = Dy 1 B
onsdunex{: e 9 % Clean € Upp(lnw Bulletin No. 322, Artbur D. Little,

2. Determine the oxidizable elements in the air and the heat
content per cubie foot based on eoneemntmn_

3. Obtain from a on ocost of
installation, life, and effici of heat recovery.
4 Makeneosteomparmnofownmgmdopqnﬂng costs and
other including fixed

methoda i charges, maintenance, and service
ma\a,umﬂuanbhs,ChapwssofchmlmcmaAun
Dara Boox.
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