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Prediction of Service Life of a Respirator Cartridge by
the Occupational Environment
—Simulation of Breakthrough Curve for Respirator Cartridge and Sampling Tube—
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Deog-Ki Kim * Chang-Sub Shin

ABSTRACT

To predict the service life of an organic vapor respirator cariridge, the breakthrough curve of
respirator was simulated using a fixed-bed adsorption model and compared with that of sampling tube.
And the effects of bed porosity, length to diameter ratio and flow rate of the sampling tube were studied.

The life time of respirator cartridge was increased with the decrease of particle size and bed porosity.
And the breakthrough time of sampling tube was affected by the flow rate, however not by the length to
diameter ratio. The 10% breakthrough time of the sampling tube was corresponded with that of
cartridge.
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Fig. 1 Schematic of the fixed-bed and particle model
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Table 1 Values of parameters for calculation

Parameter Valves
Dy 0.010X10™* m?%/s
D 0.215X107% m%/s
k 0.056 m/s
K 16200 m®/m®
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Fig. 2 Calculated breakthrough curves by particle size
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Fig. 3 Calculated breakthrough curves by bed porosity
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