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A Study of Carbon Tetrachloride Substitutes in the Activated Carbon
Performance Test
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Abstract This study was undertaken to identify carbon tetrachloride substitutes for the activated carbon
performance test. Cyclohexane has been suggested as a replacement in some countries' standards.
However, no comparative study has been performed in Korea on these two substances. Therefore, in this
study, we investigated whether cyclohexane could be used as an alternative and performed a
comparative experiment on breakthrough times using granular activated carbon for use in a military K5
canister. The substitutability of cyclohexane was verified by comparing carbon tetrachloride and
cyclohexane for vapor generation. Cyclohexane formed a vapor more rapidly than carbon tetrachloride,
and vapor concentration showed little variability. When granular activated carbon was used to compare
breakthrough times, the breakthrough time of carbon tetrachloride was 1.36 times greater than that of
cyclohexane. It is believed that the results of this study can be applied to experiments performed under

conditions similar to the one being conducted in DTaQ.
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Fig. 1. Schematic Illustration of the Experimental
Equipment
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Fig. 2. Images of Granular Activated Carbon and the
Sample Cup
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Table 1. Experimental Conditions

. Carbon tetrachloride
Test Material
Cyclohexane
Vapor Flow Rate 1 L/min
Vapor Concentration 800 ppm
Breakthrough Concentration 32 ppm
Test Temperature 325 T
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. 3. Inlet Concentration of Carbon Tetrachloride
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Table 2. Raw Data of the Breakthrough Time
Comparison Test

Breakthrough Time (s)
Carbon Tetrachloride Cyclohexane
1 1905 1448
2 1958 1472
3 2073 1580
4 2110 1594
5 2228 1608
6 2292 1645
7 2341 1710
8 2449 1767
9 2490 1806
10 2580 1866
Average 2242.6 1649.6
ng:ggi 2288 137.7
Relative
Standard 0.102 0.083
Deviation
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Fig. 7. Comparison of Breakthrough Time. The error
bars indicate standard deviation (n=10).
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Table 3. Comparison of Breakthrough Ratio between
the Study and Other Countries' Standards

Breakthrough Ratio

This Study 1.36
Europe 1.14
Japan 1.00
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