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Odor Control Performance of Carbon-Loaded Rayon Monofilaments 

AMOS TURK and ALVIN BERLIX 

Department of Chemistry, The City College, hTca York. New Yorlr 

The preparation of activated carbon-loaded 
rayon monofilaments for use as adsorbing filters 
in air purification has been described by M c D o ~ e l l . ~  
In  the evaluation of the efficacy of such devices, 
it is necessary to consider the properties of the filter, 
the engineering practice in air handling, and the 
demands of the environment. When the filter is 
used to protect an indoor space from outdoor 
odorous vapors, its one-pass efficiency must be 
sufficiently great to reduce the odor to or below 
the threshold concentration, as determined by the 
relationship: 

E = I(Cz - C ) / C t l  (100) (1) 

where E is adsorption efficiency (per cent), C, is 
imput concentration, and C is concentration of 
odorant in filtered air stream. 

As an example, assume an outdoor space in the 
vicinity of a gas odorizing site is contaminated 
with ethyl mercaptan to a concentration of 0.1 
ppm. Assuming a value2 for threshold concentra- 
tion of 0.26(10)-3, the required efficiency for a car- 
bon filter to protect the occupants of a building 
from odor by purifying the intake air will be 

0.1 - 0.26(10)-3 
0.1 

E =  (100) = 99.8% 

If the odorant were cresol (threshold 0.72 X 
ppm),3 the required efficiency would be 92.9yQ. 

I t  is thus clear that high orders of efficiency may be 
needed for protection of spaces from outdoor odors. 

When odors are generated in an occupied space 
(tobacco, food, body, cosmetics, materials of con- 
struction), and air is handled hy recirculation 
through a carbon filter, the situation is quite dif- 
ferent. In  such case, rcmoval of odor by adsorp- 
tion and formation of odor by generation proceed 
simultaneously, and, if the rates remain constant, 
an equilibrium is set up. If the equilibrium con- 
centration is less than the odor threshold conccn- 
tration, the space is said to be deodorized. The 
cqiiilibrium relationship3 between generation and 

adsorption rates and filter efficiency in a closed 
space is given by 

C, = G/EQ ( 2 )  
where, C, is odorant concentration a t  equilibrium, 
Q is the volumetric rate of air flow through ad- 
sorber, and G is the time rate of generation of odor- 
ants. Only if C, is equal to or less than the odor 
threshold concentration will the space eventually 
he deodorized. In practice, a light-duty adsorber 
will never deodorize a room in which generation 
rate is high (e.g., animal laboratory), but will be 
more or less effective in ordinary occupied spaces 
(residences, offices, conference rooms, ctc.). Other 
things being equal, a more efficient filter will be 
able to rope with a higher rate of odor generation 
and will approach ecpilibrium a t  a lower odorant 
concentration. 

The relationship expressing the concciitration 
at any finite time for a specific initial concentration 
of odorant is: 

) (3 )  
where C is the concentration a t  any time, C, is 
initial concentration, t is time, and V is the volume 
of space. If no odor is generated in the space (G = 
0), then the concentration will approach zero ac- 
cording to the equation: 

C = CLe-"Q'/" + (G/EQ)(I - c - c Q L / v  

(4) c = coe-"Q'/V 

Therefore, the more efficient the filter, the lower will 
be the odorant concentration a t  any finite time, 
whether or not odor is generated continuously in 
the space. 

The capacity of an adsorber may be taken as the 
total quantity (weight) of odorant it will retain 
while giving satisfactory performance or the dura- 
tion of service before it must be replaced or reac- 
tivated. The latter information is of more prac- 
tical importance, but requires a knowledge of pre- 
vailing vapor concentrations: 

t = SW/EQC (9 
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where 1 is the service life of filter, S is the ultimate 
proportionate saturation of carbon with odorant 
or retentivity (fractional), and W is weight of 
adsorbent. lcilter efficiency thus plays an impor- 
tant role in determining both performance and life. 

Adsorbent filters designed for air purification in 
occupied spaces are expected to reduce .vapor con- 
cen trations from spaces in which initial concentra- 
tions are often too low for any direct chemical or 
physical measurement. If, for testing purposes, 
vapor concent’rations are raised to comparatively 
high levels, then any appraisal of performance will 
be subject to criticism of invalidity because of an 
unrealistic environment. In this study, it mas 
decided to use low vapor conceiit.ratioiis, approach- 
ing those which might exist in :in odorous occupied 
space, and to make sensory odor judgments, in a 
dynamic system of known iiiitial concentrat’ioii, 
as functions of adsorbent bed depth a id  air detcn- 
tion time within thc filter bed. This scheme would 
bypass any problems caused by the use of unrealis- 
tically high vapor concentrations. The rcsults of 
such sensory t,ests can also lead to estimates of 
adsorption efficiencies, on the following basis. 

Assume, as a working hypothesis, the validity of 
the Weber-li’cchuer law of perception, which, ap- 
plied to odor, states that* olfactory intensity is 
proportional to the logarithm of the stimulus 
(odorant concentration). Then, 

(6) 

where I is the perceived odor intensity, 1/K is the 
slope of t,he plot of log C versus I ,  b is the value of 
log C when Z is zero, or log C,, and C, is the odor 
threshold concentration. Then, 

log C = (l/K)Z + b 

log c = (l/K)Z + log ct 

I = K log C/Ct 

and 

(7)  

If the value of C1 is measured (here I is zero, 
by definition), and the highest value of C is also 
measured ( I  will have its corresponding highest, 
value), then it will be possible to determine any 
C/C, value from intensity measurements made 
on a “linear” perceptual scale. 

For any measurement, 

c =(C/CJ ct 

The dilution ratio Ci/C1 can bc measured: let it 
be designated D. Then 

Ci = DC,  

aiid 

lC = 100 (D-C/C:)/D (8) 
The input coiicentratioii is, of course, the highest 
concentration, and can be determined by the 
method of odorant injection rather than by chem- 
ical analysis. Since any other concentration may 
be determined from the C/C, value, it should be 
possible to estimate adsorption efficiency without 
chemical analysis. 

If the adsorber can be divided into linear incre- 
ments of bed depth aiid odor intensity determina- 
tions be made after each increment, it should be 
possible to show the pattern of odorant reduction 
through the adsorbent bed. This will also give 
the critical bed depth (minimum depth needed 
for deodorization) under given flow conditions. 
l;inally, the time movement of this pattern is the 
adsorption wave,4 which gives a realistic picture of 
filter life or capacity. Since the drift will ordinarily 
be slow, it is experimentally convenient to acceler- 
ate it. Such acceleration is permissible so long as 
it does not occur during the time when odor in- 
tensity judgments are being made. 

Experimental Results 

Odorant. Tobacco odors are generally con- 
sidered to be the most significant ones in occupied 
spaces. A “real” tobacco odor made up, for 
example, of a mixture of stale cigar and cigarette 
butts, would not be reliably reproducible. In- 
stead, a simulated smoking room malodor5 of known 
composition was used (Table I). 

TABLE I 
Composition of Simulated Smoking Rooin JI alodor 

Componen t 

Propylene glycol (odorless) 49 0 
Furfural 4 9  
Furfuryl mcwaptan 0 1  
Methylethylpyridine 12 3 
Thiovanic arid 0.5 
Creosote 3 7 
Pyroligneous arid 29 4 

99 9 
~ 

Adsorbent Filters. Four types of filter media 
were used (see Table 11): rayon filament loaded 
with activated carbon of the type used for (a) air 
purification (Sample 1) or (b)  water purification 
(Samples 2 to 5 )  ; (c) granular G-14 mesh air-puri- 
fication activated carbon (Sample 8);  and (d)  sec- 
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Fig. 1. Incremented carbon bed apparatus. 

tions taken from filters manufactured for use with 
unit air conditioners, comprising an open lattice of 
support material impregnated with carbon (Samples 
7 and 8:. 

in the testing apparatus (if dry) or equilibrated 
with moisture in an atmosphere whose relative 
humidity corresponded t o  that of the gas stream 
to be tested. 

Equipment. The increments of adsorbent bed, 
TABLE I1 the system for odorant injection into the air 

stream, the ports for sampling the stream for odor 
judgments, and miscellaneous auxiliary equipment 

Adsorbent Filter Compositions 

Composition wt.-C/; 

Sample Support medium Carbon 

Rayon, 17.6 82.4 
Rayon, 26.2 73.8 
Rayon, 20.7 79.3 
Rayon, 22.4 77.6 
Rayon, 21.1 78.9 
None 100. 
Paper, - 75 -25 
Not determined Not determined 

The carbon-loaded rayon filters were packed to  
a uniform density of 0.096 g./ml. by the following 
procedure. The filter material was dried overnight 
in a vacuum desiccator and the calculated weight 
(8.25 g. for a 3/4-in. bed of 3-in. diameter) was 
wetted with sufficient water to plasticize it, packed 
uniformly into a borosilicate glass in. x 3 in. 
cylinder (see below), and retained therein by disks 
of aluminum screening. The packed spacer was 
dried in an oven a t  about 100°C., allowed to cool 
to ambient temperature, and then used directly Fig. 2. Photograph of equipment. 
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were all incorporated in a borosilicate glass pipe 
system of 3 in. iiiternal diameter (Figs. 1 and 2). 
Compressed air (Fig. 1) was humidified, if neces- 
sary, by metering a portion of it through water 
until the desired humidity was obtained, and was 
then purified. For dry air, the purifier was packed 
with (in order of contact with the air stream) in- 
dicating silica gel, granular activated carbon, and 
glass n-001. For humid air, the silica gel was 
omitted, and the carbon was previously equilibrated 
with an atmosphere of the same aqueous tension as 
that to  be reached in the experiment. Odorant 
was iiitroduced into the air stream by means of an 
ultramicropipet (Emil Greiner Co., Kew York) 
driven by a synchronous clock motor a t  1 rpm or 
1 rph. Screens were inserted a t  the two flange 
connections which followed the odorant injection 
to help achieve turbulent flow. The three incre- 
ments of adsorbent bed were contained in 3/4 in. 
glass pipe spacers. Ports for odor sampling were 
available before and after each bed increment. 

At a motor speed of 1 rph, normal evaporation 
kept pace with odorant delivery; a t  motor speed 
of 1 rpm it was necessary to aid evaporation by 
impinging the delivered odorant onto a warmed 
surface of iiichrome ribbon. Concentration of 
odorant in the gas stream going into the carbon 
bed is given by: 

where Ci is input concentration (fractional, multi- 
ply by lo6 for ppm), Qi is delivery rate of liquid 
odorant, d is the density of liquid odorant, C, is the 
concentration of liquid odorant in exccss diluent 
(fractional), M is the average molecular weight of 
odorant, and QL is the rate of flow of the air strram. 

The various factors may be evaluated as follows. 
Delivery rate of liquid odorant, Qi, is fixed by the 
capacity of the pipet (0.1 ml.), the total number of 
revolutions (32), and the motor speed. Then, at 
1 rpm, Qi = 0.0031 ml./min., and a t  1 rph, Qz = 
0.000052 ml./min. Density, d, of liquid odorant 
is 1.0 g./ml. Average molecular weight of the 
liquid odormt, estimated by taking a weighted aver- 
age of its component molecular weights, is 80. 

Total flow rate, as measured by the rotameter, 
was maintained a t  53.3 l./min. 

In  all runs except those which were used for de- 
termination of odor threshold concentration, the 
odorant was used in the composition specified 
by Table I without further dilution; hence CL = 1. 
For the threshold measurements, the odorless 

component of the mixture (propylene glycol) was 
used as the diluent. 

Substituting these values for the constants in eq. 
(9), we have : 

At 1 rpm: 
22.4 X 0.0031 X 1 X lo6 

Ci = 
80 X 53.3 

= 16.3 ppm 

At 1 rph: 
C, = 0.27ppm 

Flow Rate and Detention Times. The linear 
flow rate is the volumetric flow rate divided by the 
cross-sectional area, or 

53.3 l./min. 
Linear flow rate = 

28.3 l./ft.3 X 0.049 ft.2 

= 38.6 ft. /miii. 

Bed porosity, or per cent voids, must be known to 
calculate detention times. The porosity p is given 
by 

total volume - adsorbent volume 
total volume 

= (87.0 - 2.29 ~m.~) /87 .0  
= 0.975 

P =  

Air detcntion time, ld ,  in seconds, is given by:6 

t d  = 60 A p l / Q  (10) 

Here I is bed thickness (one spacer is 1.9 em.), 
A is bed area, (46 cm.2), Q is air flow rate, bed 
porosity p = 0.975, and 

GO sec./min. X 1.9 cm. X 46 em.’ X 0.975 
53.3 l./min. x 1000 cn1.~/1. 

t d  = 

= 0.098 see. per increment of bed. 

Odor Intensity Reference Scale and Judgment 
Procedure. To anchor the intensity ratings to a 
scale of materially fixed  concentration^,^ a series 
of logarithmically increasing dilutions of the to- 
bacco odoraiit was made according to the fol lo~ing 
schedule : 

Bottle No. 1 : 1 ml. “tobacco” 
Bottle No. 2: 1 ml. “tobacco” + 1 ml. propyleiie 

Bottle KO. 3: 1 ml. from bottle S o .  2 + 1 ml. 

Bottle No. 4: 1 ml. from bottle Xo. 3 + 1 ml. 

Series is continued to bottle KO. 1.5. 

glycol 

glycol 

glycol 
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Fig. 3. Odor intensity vs. C/C,. 

In terms of the original odorant, the concentration 
of any solution is 2(1-n), where n is the bottle num- 
ber in the series given above. The lower numbers, 
of course, correspond to higher odor intensities. 

“’C t 

0.75 1.50 225 
BED DEPTH.INCHES 

Fig. 4. Deodorizing performance, sample 1, dry air, 90°F. 

To judge the odor intensity a t  a particular part 
in the air filter system, the port cap is removed, 
and the judge is asked to select the bottle whose 
intensity best matches that of the air escaping 
from the port. The number on the selected bottle 
is taken as the odor intensity score. Half-numbers 
may be used for intermediate scores. Each judge 
works independently and enters his score without 
knowledge of the scores obtained by others. 

Threshold Concentration of Tobacco Odorant. 
The threshold concentration was determined by 
selecting the highest bottle number (lowest con- 
centration) from the intensity scale which, when 

10 

9 

8 

7 

”, 
5 

4 

3 

2 

I 
0.75 I S O  2.25 

BED DEPTH, INCHES 

Fig. 5.  Deodorizing performance, sample 1, 80% R.H., 
80°F. 

inserted into the air stream from the microburet 
a t  the lowest delivery rate, would give a recogniza- 
ble odor. Final adjustment was made by regulatiiig 
total air flow until threshold was reached. Weces- 
sary total flow was 68.2 l./min. The solution used 
was taken from bottle No. 4. Hence, concentra- 
tion = 2-j, or 0.125, and, from ey. (9), 
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22.4 X 5.2 X X 1 X 0.125 X lo6 c, = 
80 X 68.2 

= 0.027 ppm 

and, a t  1 rph delivery, CJC, = D = 10. 
The minimum detectable concentratian in the 

reference odor series was bottle KO. 15. The full- /c, - 
strength odorant, injected into the system a t  1 rph, 
gives ail intensity from the first sampling port 

4 -  

which corresponds to bottle No. 5. These two 3 -  

points fix the reference line shown in Figure 3 .  2 -  

Figures 4 to  10 present performance data for I .  

activated carbon samples under the conditions 0.75 I50 2 25 

specified. Each point represents the C/C, value BED DEPTH,INCHES 

correspondir'g (from 3, to the Odor in- Fig. 8, U)eodorixillg prrforInanc.e, s:in,plr 4, dry ciir, <)()"I<' 
tensity score among a panel of 4 to 5 judges. The 
per cent. figure for each curve denotes the degree 
of saturation (based on the first bed increment) 
of the adsorbing medium with the tobacco malodor. 10 
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0.75 I. 5 0  2.25 Fig. '3. Ikotlorixirig perforinanre, sniuplc 5,  dry air, w"F. 
BED DEPTH, INCHES 

Fig. G .  Deodorizing performance, sninple 2, dry air, 90°F. 
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0.75 1.50 2.25 

BED DEPTH, INCHES 

Fig. 7. Deodorizing performance, sample 3, dry air, 90'F. 

1.5 2.0 2.25 0.5 0.75 1.0 

BED DEPTH, INCHES 

Fig. 10. Deodorizing performance, samples 6, 7, and 8, dry 
air, 80°F. 
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The figure “Oyo” therefore represents initial per- 
formaiice of the fresh filter. 

These plots are thus experimentally determined 
adsorption waves, showing performances of the 
filter beds with advancing degrees of saturation. 
Each set is linearly adjusted, when necessary, so 
that the intensity a t  port KO. 1 is taken as 5.0; 
the intensity increments between ports remain 
unchanged. 

Conclusions 

Reliability of Data. Each judge was able to 
dist iriguish between adjacent points on the in- 
tensity wale 100% of the time, except a t  or within 
two points of the odor threshold concentration. 
This ability could be tested by removing one bottle 
from the intensity series and presenting it to the 
blindfolded judge. He was then given the task 
of replacing the bottle in its correct position i n  the 
concentration series, according to odor intensity. 
After training, this task could always be acacom- 
plishcd successfully. 

During the experimental program, test results 
were entered independently by each judge. To 
eliminate transfer of information by reduced visible 
cues, some of the tests were carried out by allowing 
oiily the individual making the judgment to occupy 
the laboratory. In other tests, each judge was 
blindfolded and was placcd a t  each of the four odor 
ports in raiidom and uiirevealed (to him) order. 
It was found that the scatter of the data was not 
materially changed by these procedures, but that 
the experimental program was significantly rc- 
tarded; these extreme precautions were therefore 
ahmdoiied. 

In general, the range of intensity judgmcnts hy 
a panel of 3 to 5 testers was between 0.5 and 1.5. 
This is much more precise than the usual “sub- 
jective” odor intensity data which uses a scdc 
anchored in word definitions alone. 

Since the intensity data reported are the averaged 
jury scores, it is important to eonsidcr the reliability 
of the differelices between any two averages. A 
typical case involving a three-membered panel is 
taken from the raw data from 1:igure 6 at 4.8% 
saturation: Analysis by the t-test shows that the 
difference between the mean intensity ratings of 
ports 1 and 2 is very highly significant, much above 
the 99% level; the difference between ports 2 and 
3 is highly significant, also above the 99% level; 
between ports 3 and 4 the difference is significant 
at the 90% confidence level. In  general, typical 

data show significant differelices bctnccn iiitciisity 
means which differ by one unit or more. 

.1 good 
adsorbing filter should perform efficiently aiid have 
a high capacity. In  terms of the measuremeiits 
herein described, this means that the adsorption 
wave should dip sharply with bed depth, and should 
progress only slowly to the right with increasing 
carbon saturation. Kext to the grmular carbon, 
the most effective adsorbent was Sample 1, the 
rayon loaded with air-purification carbon, which 
performed well under both dry and humid condi- 
tions. The superior performance under humid 
conditions may be related to the dissipation of heat 
of adsorption by the desorption of some of the 
water.8 The filters comprising rayon loaded with 
water-purification carbon (Samples 2 to 5 )  showed 
a range of performance qualities, but as a class 
were poorer than Sample 1. All of the carbon- 
loaded rayon compositions, however, were distinctly 
superior to the two open-lattice filters, whosc initial 
performauce is shown in P’igure 10. 

Estimation of Filter Efficiency. From eq. (8 ) ,  
D = 10and 

Comparative Performance of Filters 

E = 100 - roc/c, (11) 

Thus, for example, the adsorption cficicticy in 
the first passage through the first intwment of 
the Sample 1 bed, under dry conditioiir (ITig. 4) is 

E = 100 - 10 (3.2) = 68% 

The efficiencies of the commercial opcii-lattice 
filters, Samples 7 and 8 in Figure 10, aiid 2676 and 
11%, respectively. 

Filter pcr- 
formance in service depends on the properties of 
the environment as well as on those of the filter, as 
outlined in the introductory paragraphs. In air 
recirculating systems, a high filter efficicnc3y meaiis 
a rapid odor reduction. Under extreme conditions 
of very high filter efficiency and rapid air change, 
spectacular performance (’an indeed be achieved. 
Other things being equal, therefore, it is important 
to attain as high a filter efficiency as possible. 

The data presented here show that, for approxi- 
mately the same carbon loading, activated carboil 
which has properties designed for use in air puri- 
fication transfers these attributcs to the rayon fila- 
meiit in which it is incorporated, and is t,herefore 
preferable to a water-purification cm%oii for use 
in air systems. 

For a given variety of activated carlioii, the total 
capacity of the loaded rayon will depend 011 the 

Projection to Service Performance. 
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total quantity of carbon. Hence, competitive 
carbons may be rated on a cost per unit weight of 
odorant adsorbed basis. The property of practical 
interest, however, is service life, which involves 
more than merely capacity to  adsorb. Service 
life inny better be considered to be the duration of 
acceptable service offered by a given filter in a given 
environment. According to this concept, a filter 
whose efficiency is poor, initially or after a short 
time, has a low service life even though its total 
capacity (on a weight basis) is high. It is therefore 
important, in the design of adsorbing filters for use 
in human-occupancy systems, that carbon which 
provides the most efficient overall performance 
be used. 

The authors thank Mr. R. H. Braunlich and Mi-. R. M. 
Doaell, both of American Viscose Corporation, for technical 
advice and for make-up of the carbon-loaded filaments. 
The authors also thank the American Viscose Corporation 
for the financial support of the work. 
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Synopsis 
The odor control performance of carbon-loaded rayon 

monofilaments depends on the type and proportion of ac- 
tivated carbon used. The filter efficiency in turn determines 
the rate of odor reduction in a closed space and the ultimate 
or equilibrium concentration when odorant generation and 
removal occur simultaneously. Four types of filters were 
evaluated: rayon loaded with air- or water-purification 
carbon, granular air-purification carbon, and open-lattice 
commercial filters. Air laden with synthetic tobacco malo- 
dor was streamed through successive increments of adsorbent 
bed. Sensory odor judgments were made before and after 
each adsorption stage by matching the effluent odors with 
those from mixtures of known concentrations. It was thus 
possible to estimate adsorption efficiencies and, by repeating 
the measurements after various degrees of carbon satura- 
tion, to construct adsorption waves. It was found that air- 
purification carbon was superior to water-purification car- 

bon for loading in the rayon filaments, and that all the 
rayon-carbon compositions were much superior to the com- 
mercial open-lattice filters. The rayon-carbon filters 
showed efficiencies up to 70% for one pass a t  0.1 sec. de- 
tention time through a 3/4-in. bed packed a t  0.096 g./ml. 
with a filament comprising 20% rayon and 80% carbon. 

Resume 
L’aptitude pour des monofilaments de rayonrre chargde de 

carbone B controler les odeurs, d6pend du type et de la pro- 
portion de carbone actif employ& L’efficarit6 du filtre d 6  
termine la vitesse de suppression de l’odeur dans un ePpace 
clos, et d6termine la concentration limite ou concentration 
d’dquilibre lorsque la formation et la disparition de l’odeur 
orit lieu simultandment. Quatre types de filtres sont 6tudii.s: 
la rayonne traitde au carbone ( a )  B purification par air ( h )  ou 
par eau, (c) au carbone en granule B purification par air et 
( d )  les filtres commrrciaux B reseaux libres. On envoie de 
I’air chargd d’odeur de tabac travers des couches succes- 
sives d’absorbants. I3es estimations sont, faites avant ct 
aprEs chaque dtape d’absorption en cornparant les odeurs 
eiRuentes avcc celles provenants de mdlanges de concentra- 
tions connues. I1 est donc possible d’estimer les efficacitks 
d’absorption et, en recommenCant les mesures aprks divers 
degr6s de saturation en carbone, de construire des courbes 
d’adsorption. On trouve qrie le carbone B purification par 
air est sup6rieur au carbone B purification par eau pour 
traiter les filaments de rayonne, et que toutes les coniposi- 
tions rayonne-carbone sont de loin supdrieures aux filtres 
commerciaux 21 rdseaux libres. Les filtres rayonne-carbone 
ont une efficacitb supdrieure B 70%, pour un passage, pour 
un temps de retention de 0.1 seconde B travers un lit de 
3/4 pouce forme B 0.096 g/ml de filament B 20y0 de rayonne et 
8094 de carbone. 

Zusammenfassung 
I)ic Wirksamkeit der Geruchskontrolle durch kohlebela- 

dene Rayon-Einzelfasern hangt von der Art und Menge der 
verwendeten Aktivkohle ab. Die Filterwirksanikeit bestininit 
ihrerseits die Geschwindigkeit der Geruchsverniinderung in 
einem geschlossenen Raum, sowie die Rest- und Gleichge- 
wichtskonzentration, wenn die Bildung und Entfernung des 
Geruchstragers gleichzeitig verlaufen. Vier Fikertypen 
wurden untersucht: Rayon beladen mit ( a )  Luft- oder ( b )  
Wasserreinigungskohle, ( c )  kornige Luftreinigungskohle und 
( d )  offene kaufliche Filter. Mit synthetischem, iihlen 
Tabakgeruch beladene Luft wurde durch sukzessive ver- 
grijsserte Adsorptionsschirhten geschickt. Rierhproben 
wurden vor und nach jeder Adsorptionsstufe durch Ver- 
gleich des ausstriimenden Gerurhes mit dem von hlischurigen 
bekannter Konzentration gemarht. So war es m6glich, die 
Adsorptionswirksamkeit zu bestimmen und durch wieder- 
holte Messungen bei verschiedenem Sittigungsgrad der 
Kohle Adsorptionskurven aufzustellen. Es nurde gefunden, 
dass Luftreinigungskohle der Wasserreinigungskohle bei der 
Beladung von Rayonfasern iiberlegen war und dass alle 
Rayon-Kohle-Systeme vie1 besser waren als die kauflichen 
offenen Filter. Die Rayon-Kohle-Filter zeigten Aufnahmeri 
bis zu 70% bei einmaligem Durchgang und einer Kontaktzeit 
von 0,l Sekunden in einer 3/q‘‘ dirken Schirht, gepackt bei 
0,096 g/ml mit einer Faser, die aus 2Ou/, Rayon und 80% 
Kohle besteht. 


