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Abstract

Charcoal tube/CSz method are more popularly used than any other in the measurement of
the working environment for the exposure evaluation of organic solvent, but it is some weak
points that the lower accuracy can be obtained on the polar materials and within the range of
the low concentration. Thus solvent desorption method has been developed to make accuracy
higher and to overcome some weak points. However, because of high price of adsorption tube
for thermal desorption and the short of study on its application to the working environment, it
is not popularly used in the domestic industrial hygiene fields.

This dissertation aims to develop thermal desorption and adsorption tubes for measuring
organic solvents in the working environment, by comparing and analyzing breakthrough
condition and adsorption capacity with ACF.

Specific surface area of ACF used in this study is wider than the one of AC and micropore
of ACF related with adsorption has been developed, and adsorption velocity and adsorption

amount are very excellent by linking a pore of surface and an inside well into micropore.

1. Result of analysis on physical characteristics of adsorbent, the specific suwrface area of ACF
was 1.3 times higher than that of AC. Distribution ratio of micropore related to adsorption
was 4% on ACF and AC. Result of SEM, micropore of the AC is opened to the surface.
In contrast, ACF shows that extremely fast adsorption speed. Because of micropore are
exposed on the surface and penetrate through each other.
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2. Breakthrough characteristics of adsorbents was not different from slop of breakthrough

curve., The effluent concentration reaches 10% of initial concentration{Cow/Cin=0.1, break

point) of ACF was 30~316min longer than that of AC. Therefore, the adsorption capacities
of ACF was 1.1~46 times higher than that of AC. ACF can be used as a proper

adsorbent for measurement of organic solvent.
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ACF(fiber) or AC(granular) )
!

Drying at oven
(1507C, 4 h)

l
Weighing (150 mg) j
1

ACF and AC conditioning
(150C, 1 h)

!
| ACF and AC filling in stainless tube |
!

Sampling tube conditioning
(300C. 2 h)

1
r Sealing after Safe-keeping(4C)

1

Fig. 1. Preparation procedure for sampling tube
using ACF and AC.
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Fig. 2. Schematic diagram of laboratory exposure chamber.
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Table 1. Pore Characteristic of adsorbents.

Average | Micropore | Total pore BET

Sample [pore diameter|  volume volurme swfacqe area
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AC 170 0.442 0.469 127
ACF 168 057 0614 1459

# total pore volume was measured at P/Py=0.99"'
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Fig. 3. (a) Ar adsorption-desorption isotherms
and (b) Pore size distributions calculated
using Horvath-Kawazoe method from for
adsorption isotherm for ACF and AC.
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