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B. Inventory of individual odor sources.

C. Type of octupancy and velume to be purified.
D. Purification test using a small adsorber.

E. SBurvey based on smell.

F. Rules-of-tbumb and experience.

Method A—Knavledge or analytical determination of apecific

o deter
odor-causing compounds and their amounts. This method calls
for knowledge of the operations within the area or an analyzis
of the contaminants in the air. If the odors come from a manu-
facturing process or similar ion, it may be possible to
establish the types of vapers given off, their conceptration,
and the quantity which must be removed per year. In other

cases this information can be obtained by analytical proce--

dures. A method useful where the odor concentration is rather
high involves freesing out the vapors at low temperature and
1 bemical analve:

Table 9 in Chapter 10 of the 1961 Goibe Axp Data Boox
gives the relative capacity of 50-min activated coconut shell
charcoal for most of the common air contaminants and
many others that are found in specific applications. The values
are based on the removal of the substance from dilute con-

fon in air d in air recovery and air purifi-
cation projects.

If the odor under consideration is listed in classification 4 of
the mentioned Table 9, it may be assumed that each pound of
activated charcoal will take up 15 1b odor. The weight of odor
to be removed is multiplied by three to determine the weight
of activated charcoal needed. If the compound is in Class 3,
the weight of odor is multiplied by six. .

Method B—Inventory of individual odor sources. An odor in-
ventory (directly in terms of activated charcoal required) can
be prepared using Table 10 in Chapter 10 of the 1961 Guine
Axp Data Boox.

Method C—Type of occupancy and volume to be purified.
Table 1 ghows the volume of space (cubic feet) of some
selected types which can be purified by cne pound of acti-
vated charcoal per year.

In connection with many chemical processes, coating opera-
tions, and other locations where large amounts of volatile
compounds are given off, it is possible 1o regenerate the acti-
vated ch I in-place by ing or other suitable treat-
ment. In a typieal situation, the activated charcoal if regener-
ated in-place might be desorbed and reused 5000 times in one
year. In the usual type of air-conditioning applications, it is
not feasible or y to use in-pl i

The relative odor levels in the various types of locations
where activated charcoal air purification can be used are listed
in Table 11 of Chapter 10, 1961 Guipe AND Data Boox. Since
many of the classifications are rather general, it was necessary
to pick a typical average condition. The odor index for a
apecific gituation could vary somewhat from that given if
there are special circumstances.

For certain specific types of applications, experience may
indi the of activated ch l to use and the best
method of applying it. For example in cold storage rooms for
apples, it has been shown that 6 1b of activated charcoal and
100 cfm of recirculated air should be used during each storage
period for each 1000 bushels of apples.

Method D—Purification lest using a small adsorber. A test
can be made with a small activated charcoal purification unit
to duplicate with a portion of the air or part of the space the
type of trestment that can be d with ial
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Table 1 .... Cubic Feet of Space That Can Be Purified by

1 (b of Activated Charcoa! Per Year*

Application Spoce Vohme Co Fif Yeor By 1 g
Chemical processes 1/10 to 100
Chemical plants 50 to 500
Laboratories 50 to 500
Printing plants 10 to 500

Toilets 100 to 1000

Cold storage 100 to 1000

Offices 100 to 5000

Publie buildings 200 to 1000

Homes 1000 to 5000

* This table is for general guidance aod gives the range in which
stated i m:mbmmmog’hu-mmdzmtm&

in tygi sawwnmishummumm“;
amount of equip and is the simpl ppreach to compli-
cated odor contsol problems. -

For most industrial and commercial applications, it is gng-
gested that the test be run with a test unit that bas an air ca-
pacity of 50 to 65 cfm and contains 236 to 3 Ib of activated
charcoal. This is a ratio of about 45 1b per 1000 cfe which is
that ined in cial activated I cells. The
test unit should be mounted in the area under consideration
and operated so that the air being treated by it will represent
that to be handled in the ial installation. By smelling
the air discharged from the test unit, it can be determined
whether the odors are being satisfactorily removed. Where an
unusual situation exists, or where a very detailed analysis
must be made, the charcoal in the canister can be desorbed to
permit examination of the recovered impurities.

Method E—Survey based on smell. Table 2 is a rough correla-
tion between odor i ity, vapor ion, and space
that can be purified by one pound of activated charcoal per
year. With approximately 500,000 min in a year and a 5-min
&ir change, there would be 100,000 air changes per year. As-
sume the odor to be at the stated level one-third of the time,
or 8 hr per day. Assume that 1 Ib of activated charcoal takes
up 34 1b of odor. The odor level required to give a certain
phyziological reaction is a sort of typical average figure. Odor
perception varies from person to person and also depends on
temperature, humidity, and air velocity. Some odors sre
stronger than others so that the amount required might be

_ greater or less by a factor of 10 or more.

A 1000 cubic foot space at the threshold level will require
the treatment of 100 million cu ft of air per year with a 5-min
change. If there iz 1/100 1b of odor per one million cubic feet,
this means that 1 1b of odor will be removed per year from this
space, providing the stated level persists 100 percent of the
time. Since it was assumed, however, that it will persist one-
third of the time, this gives 1 Ib of odor. Also, since it was

d thst < ntod oh

] will take up 1€ 1b of odor
per lb, 11b of activated charcoal will be sufficient. This man-
ner of calculating is imate byt ilust the principles

involved in odor contral.

Method F—Rules-of-thumb and experience. A person with ex-
perience in odor control problems and use of activated char-
coal can ordinarily make a ble selection of equipment
based on rather meager information. The better the informa-
tion that is available, the more accurate can be the selection.

It is possible to makea rough determination of odor con-
centration by smell. An expert in odor control may be able to

u&ivatedchamoalﬁlfcm,'l‘hiatuimquirmonlyamaﬂ

d the type of purification equipment to use based
on an examination of the situation using his sense of smell

dor Control
foble 2.... Correlation Between Odor Intensity, Yopor

i 1ib
on, and Space That Can Be Purified by
.wennaho:’, Activated Charcoal Per Year

["1;:] b of
pas-Yeor | Odoe per Odor
Degroe of Odor By/tb Million Index
of Chorcod Cu Ft
. — 10,000 0.001 0
titale to emell ! 0.01 i
%":H (just perceptible) 1,% o 2
Strong b1 ulfo :
. i
Ovﬂ.'W(;’:“cg only) 110 | 100 5

Whemever possible, this should be checked by oue of the
other methods.

Types of Charcoal Systems
i 1
of activated charcoal filters to use and the amoun
ofgsmﬁon ‘depend on the amount of charcoal Tequired,
the method of odor release in the room, the type of secupancy,
c.h: ar t of the ilation system, and similar fac-
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Fig. | .... Systems of Applying Activated Charcoat
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irher the rate of odor release, the faster should be
:Er:-ﬂfh t:r:lfver and the more activated charcoal would be re-
qu'll‘r:dbepe;ﬂzce:ite in any given situation, the odors from the
ventilated area must reach the chnmoal_ by means_o{ c}rct:;
bxedﬁrmthahmeycanbeadsorbedThxsmnfuncnono .
rate of odor release, size and shape of the room, type ﬁrf ven-
tilating system, placement of the activated charcoal filters qx:
circulating units, eddy curreats caused by open d&mi pzt\
tion walls, and moving machinery, s,nd ot;hez related fac ors.
The physiological tion to odor dep on its ¢ o
tion, the air velocity, tempe:;ture and humidity o
i he individual eccupan X
mi"idl tshows disgrammatically the important f’ypes of a0~
tivated charcoal puﬁﬁ&ﬁon “; ds using
i i its or ducted systems. .
Clréuysmlatmg:;lz’fwﬁg. 1 shoulﬁs’:ot be used unless outdoor l:;u
is desirable for temperature, humidity, oxygen, or carbon
dioxide control. Where there is some doubt about the oxygen
sufficiency, a small amount of purified ouﬁdg)o? air may be in-
troduced. The oxygen content in the bm!dmg under con-
sideration or in a similar building can readily be determined
S1abl dard ¢
bysy“i:i 4, Fig. 1 pmvid:sn anoiher agp;oach where reg\:l:;
3 Y opini ve dictat tain o
::;foz: ‘air. In this ease ventilating air can be brovght in
from the outdoors if desired or shut off so .t.h:’:t mmple}e e
circulation is employed. After the system is in op:e::shon, a
few tests will d strate where plete u ‘t,hctien
be used to advantage. Type 4b this i
nly one charcoal filter. . i -
useA:figdiZawd in System 5 of Fig. 1, sctivated charcoal can
be used to advantage to purify air exhausted fgom luu:hens,
toilets, process operations, or other aress having lngh con-
centrations of contsminants. The air, after purification, can
be disch d to the here without {ear of pollution or
can, in many cases, bereusedinthe.venulaf.wno“.hebmld-
ing, Where the concentrations are high, thicker beds of ac-
tivated chareoal should beusedorin_mmems;ﬂthecellswn
be regenerated in-place. 1t is sometimes posgxble to recover
useable and valusble material from exhaust air.
Purification of all of the recircul .“ air by
charcoal is the most certain procedure in many cases. _’I‘he;al
is little that can go wrong with such a systemand “o:ds
operate effectively even though there are pe'nod}c ovex.-l ade
of odor. This may, however, be more expensive 10 the ini
installation than a smaller but adequate sysfc:n. An over-
sized system does not i the cost of op i« Ilm
activated charcoal is put in initislly, the cells wiil not
ivation so often.
mﬁu;;::; is doubt about the smount of edor to be removed
or the rate of air change to be employed, it is fgn.mble to.u;—
stall 8 minimum bank of adsorbers and provide in the build-
ing plan for the addition of more adsorbers if they should be
ne;ﬁeg;m of high odor concentration, it may be feasxble‘w
lighten the load on the activated charcoal adsorbers by using
some type of pretreatment. The adsorbers should be pro-
tected with dust fiters to prevent them from becoming
mechanically loaded with particulate matter .wlnch inter—
feres with the sir flow. In the case of ammonis (fgr which
activated charcoal has limited capacity), mbpmg with water
either before or after passage through Lh.e activated clmr:s'll;L
cells may be desirable. 1n the case of kitchen exhaust,
quate grease filters should be used ahead of the adsorbers.
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