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Prediction of Service Life of a Respirator Cartridge by
the Occupational Environment(1)
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ABSTRACT

The breakthrough curves of a sampling tube were studied to predict the service life of a respirator
cartridge for organic vapors. The fixed bed adsorption model was applied to respirator cartridge and it’s
variables were calculated from the experiment of sampling tube.

By the experiment and simulation, it was possible to predict the service life of a respirator cartridge,
however, not adequate at low CCly concentration less than 700ppm and at high air humidity. The
breakthrough curves of sampling tube were irregular compare to that of respirator cartridge due to

packing density.
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1. Flowmeter 5. Thermohy grometer
2. Water bath 6. Adsorption tube

3. Impinger 7. Sampling valve

4. Vessel

Fig. 1 Schematic diagram of experimental apparatus

5. Recorder
6. Flowmeter

1. Organic vapor generator
2. Testing tube

3. Charcoal sampling tube 7. Air sampling pump
4. Miran detector

Fig. 2 Schematic diagram of testing apparatus
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Table 1 Classification of sampling tube by size

Sampling tube Weight of packed | Packing

Type | Length | Diameter | activated carbon density

(mm) (mm) (g) (g/cm®)
A 29.4 19 3.60 0.43
B 30.0 10 1.01 0.43
C 30.0 8 0.65 0.43
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Fig. 3 The effect of tube size on the breakthrough
curve(sampling tube)
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Fig. 4 The effect of air flow rate on the breakthrough
curve(sampling tube)
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Fig. 5 The effect of CCl, concentration on the
breakthrough curve(sampling tube)
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Fig. 9 Comparison of the predicted service life of
respirator cartridge with the experimental results
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