Jooouboodogdn

gomoooogoo
gooog
goo ooo
goo ooo
goo ooo
goo o0ooo

Emission Gas Analysis
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Kikuo TAKEDA

The importance of outgassing analysis, which is the investigation method of the chemical contamination

source, has been increasing in the industrial field and the environmental field. The dynamic headspace

method, which accelerates the emission rate from sample by heating, is used for the outgassing analysis. The

emission rate and the decrease rate of outgassing from material depend on the experiment temperature. In this

study, the relationship between the outgassing behavior and the experimental temperature was examined. The

modeling formulas of outgassing behavior were proposed using these examined results.
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115 Comparison of emission analysis methods

Methods Characteristic
Screening Excellent in fixed quantity, reproducibility, and analysis
method efficiency.

It is necessary to make the shape of a sample according
to the chamber shape.

Products test  There is little restriction of sample size. (Large chamber
method method)
Inferior in fixed quantity, reproducibility, and analysis
efficiency as compared with the screening method.

Surface Suitable for evaluation of surface treatment material.
emission It is necessary to make the shape of a sample according
method to the cell shape.

Surface It is possible to choose and evaluate the compounds
adsorption which adsorb onto a substrate.

method It is necessary to take heed to the determination of

exposure conditions.

Onsite method Effective in emission source investigation of the site.
In order to receive restriction of emission conditions at
the site, there is a problem of sensitivity.

Static Suitable for evaluation of low boiling point compounds.
headspace Inferior to the above emission test method about the
method sensitivity of high boiling point compounds.
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Heating chamber

Inert gas | = [Flow controller| s Sample =
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T Adsorbent

Heating oven

PBEEEM  Schematic diagram of dynamic headspace
apparatus
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ume : 20L)

Guideline of the indoor air quality estab-
lished by Ministry of Health, Labour and

Welfare
unit : pg/m3

Compounds Established Compounds Established

value value
Formaldehyde 100 Tetradecane 330
Toluene 260 Di-2-ethylhexyl phthalate 120
Xylene 870 Diazinon 0.29
p-Dichlorobenzene 240 Acetaldehyde 48
Ethylbenzene 3800 Fenobucarb 33
Styrene 220 Nonanal* 41
Chlorpyifos 1 TVOC* 400

(Child : 0.1)

Di-n-butyl phthalate 220 *Provisional target value
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BGEEMN Relationship between the emission tem-
perature and the emission rate from sever-
al polymers
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BGEEMEN  Relationship between the emission tem-
perature and the emission rates of Chloro-
benzene and Nonylaldehyde from polycar-
bonate
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BEEMN  Comparison of the total emission rate from
polypropylene at room temperature by use
of extrapolation and the experimental data
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Estimation of the emission rate of Di-2-
ethylhexyl phthalate from polypropylene
by use of extrapolation
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11058 Comparison of the constants (Ci) estima-
ted with the dynamic headspace method
and the constant (C3) estimated from va-

por pressure

Compounds C1 Cs
Chlorobenzene -2.1x103 -2.04 x 103
Nonylaldehyde -2.3x10° -2.58 x 103
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Comparison of the experimental data of
emission rate and the calculated data of
emission rate in various emission tempera-
tures

Compounds \ Temperature 120°C  100°C  80°C  60°C

Calculated data 150 76 37 16
Experimental data 143 76 27 15
Calculated data 53 24 10 3.7
Experimental data 37 24 11 4.3

Chlorobenzene

Nonylaldehyde
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BGEEME  Comparison of the decrease rates of the
emission from PVC sheet with the various
emission temperatures
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11550 Calculated results of the emission rates
(Vo1) of several emissions from PVC sheet

unit : ug/m2/h

Conditions 80°C 25°C 25°C
Compounds Experimental data Experimental data ~ Calculation data
Toluene 4400 340 450
Methylpentanone 8200 460 580
Tetradecane 960 34 25

a1 Calculated results of the decrease rate (k)
of several emissions from PVC sheet

unit : h-!
Conditions 80°C 25°C 25°C
Compounds Experimental data Experimental data ~ Calculation data
Toluene 0.64 0.017 0.065
Methylpentanone 0.55 0.013 0.039
Tetradecane 0.68 0.003 0.018
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