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ABSTRACT

This study was carried out to find the adverse health effects of ozone by papers, the potential in-
door sources of ozone by papers, and then the removal mechanism of ozone by experiments. The ex-
posure of individuals to excessive levels of ozone both in the industrial and ambient environment is
a continuing public health concern. Ozone indcoors may play a role in generating secondary pol-
lutants that may have adverse health effects. The removal efficiency of ozone was studied by (1)
the effect of concentration on breakthrough time, (2) the effect of flow rate on breakthrough time.
(3) the effect of adsorbent's weight on breakthrough time. (4) the effect of temperature on break-
through time, (5) the application of Langmuir's isotherm equation in using activated carbon. The fol-
lowings are the conclusions that were derived from this study.

1. In the effect of concentration on breakthrough time, the adsorption capacity of activated car-
bon was inversely proportional to ozone concentratuion (0.1. 0.2, 0.3 ppm).

2. In the effect of flow rate on breakthrough time. the service life of activated carbon was in-
versely proportional to flow rate (2, 8, 14 //min).

3. The difference in removal efficiency of ozone between weights(100 mg and 150 mg) was seen.
And when weight of activated carbon was 100 mg and 150 mg, pressure loss was 4-5mmHg and 6-
7mraHg, respectively. It is required to study relations among flow rate and adsorbent's weight and
venrilation quantity, too.

4. Generally, Langmuir's equation, one of the oldest and most used frequently isotherm equation,
applies to chemisorption. In case of ozone, when the weight of activated carbon was 70 mg and tem-
perature 40, slope(1/a) was 6.25X10" and intercept(1/ab) was 1.9x10-4 (average r=0.94).

Keywords : Ozone, Chemisorption, Activated carbon, Adverse health effects, Isotherm equation.
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Fig. 1. Schematic diagram of ozone test system.

Particle Bulk Packed Space Volume Specific Mean Thermal Specific

Density Density density rate surface  diameter conduction heat

g/cm’ g/cm’ g/cm’ cm’/g area A Cal/m - hr - °C  Cal/g - °C
21 0.8 0.48 0.39 0.75 1100 21 0.15 0.23
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Table 2. Removal % for ozone at various concentra-

tions
) o Removal %
Time(min)
0.1 ppm 0.2 ppm 0.3 ppm
0 100.00 99.01 97.29
60 93.64 90.83 86.56
120 80.91 76.44 72.37
180 61.82 55.42 48.80
240 41.82 32.87 26.90
300 31.82 24.37 15.44
360 12.73 8.56 2.60
420 9.09 0 0
480 0 0 0
IDO-’ \
*E!\ —m— 01 PPM
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¢ R
8 S0 ‘\\> .
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Fig. 2. Removal curve for ozone at various concen-
trations.
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Table 4. Removal % for ozone at various weights.
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Fig. 3. Removal curve for ozone at various flow

rates.

Time(min)
100 mg 150 mg
0 100.00 100.00
60 95.00 97.00
120 84.80 87.65
180 70.00 83.44
240 55.00 74.64
300 41.25 59.80
360 21.25 50.94
420 12.50 37.65
480 3.75 23.51
540 0 11.31
600 0 3.94
66 0 0
100-% ~
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Fig. 4. Removal curve for ozone at various weights.
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Table 5. Removal % for ozone at various tempera-

tures.
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Fig. 5. Removal curve for ozone at various tem-

peratures.
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Table 6. Parameters for langmuir isotherm equation.
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& (0.1 ppm) (0.2 ppm) (0.3 ppm)
X/M{mg/mg) 5.926x10" 7.442x10" 1.0212% 10"
C/(X/M)mg/l) 2.7x10* 4.3x10* 4.7x10*

13x10" 20x10' 25x10° 30x10' I Sx10* A Ox10' 4Sx10° 8 Ox10
L 1 L L s L "

s.0x10" L s ox1a?
- L]
= amaot P
£ (]
<

ot 4 Regression curve L sonrc®
o~
b3
%X 3sxiot L 3 sxeo
~
O 3 ox10* | sox10®

¥
2.5x10" T T v T ¥ T T T 2.8x10°
150" 20x10° 2501¢" 3 0x10* 3sx10' 40x10' 4sxid® soxigt

C (mg/)
Fig. 8. Linearized Langmuir isotherm for ozone on ac-
tivated carbon.
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