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Desor ption Efficienciesand Storage Stabilities of Ketonesin Work Environment
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This study was performed to compare with desorption
efficiency and storage stability of CSC and CMS tubes for
Ketones in workplace air.

1. The best desorbing solution for CSC tube was 1 % or 3 %
dimethylformamide(DMF) in carbon disulfide(CS2). The
desorption efficiencies were 96.40 % for cyclohexanone, 94.86
% for acetone, 96.96 % for methyl ethyl ketone(MEK), 103.44
% for methyl isobutyl ketone(MIBK), 100.17 % for methyl
amyl ketone(MAK), 100.43 % for methyl butyl ketone(MBK),
97.01 % for toluene and 99.33 % for trichloroethylene(TCE).

2. The best desorbing solution for CMS tube was 1 % or 3 %
DMF in CS2. The desorption efficiencies were 96.42 % for
cyclohexanone, 98.53 % for acetone, 99.67 % for MEK, 105.48
% for MIBK, 100.13 % for MAK, 100.13 % for MBK, 95.42
% for toluene and 98.15 % for TCE.

3. In the storage condition at room temperature(20 C), the
recovery rates of cyclohexanone and MEK on CSC tube were
rapidly decreased 30.9 % and 50.9 % after 4 weeks,
respectively. The recovery rates of all of 6 ketones and 2 non-
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polar solvents were shown over 80 % after 1 week in the storage
condition of refrigerate temperature(-4 C), and were kept over
80 % after 4 weeks in the storage condition of freezer
temperature(-20 C).

4. The recovery rates of cyclohexanone on CMS tube were
80.6 % for 1 week after and 60.5 % for 4 weeks after at room
temperature(20 C). The recovery rates of cyclohexanone were
shown 80.6 % for 1 week after and 60.5 % for 4 weeks after at -
4 °C, and of 6 ketones and 2 non-polar solvents were kept stable
over 85 % at-4 C and over 97 % at-20 C for 4 weeks after.

In conclusion, the best desorbing solution was 1 % or 3 %
DMF in CS2 and more appropriate sorbent tube for ketones and
non-polar solvents was CMS than CSC. We recommend CSC
tube would be useful if the samples analyzed within 1 week
because CMS tubes are more expensive than CSC tubes.
However, if the storage time is needed more than 3 weeks, CMS
tubes should be suitable and the storage condition should be
below 20 C.
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Table 1. Spiked amount of 8 organic solvents on conut shell charaal(100/50 mg) and carbon molecular sieve(100/50 mg)

Organic solvents TLV(ACGIH) 0.5 TLV 1.0 TLV 2.0 TLV
Cyclohexanone 25 0.0409 0.0817 0.1634
Methyl ethyl ketone 200 0.2522 0.5044 1.0088
Acetone 500 0.2501 0.5002 1.0004
Methyl isobutyl ketone 50 0.0705 0.1411 0.2822
Methyl n-butyl ketone 5 0.0181 0.0362 0.0723
Methyl n-amyl ketone 50 0.0724 0.1449 0.2897
Toluene 50 0.0573 0.1145 0.2291
Trichloroethylene 50 0.0946 0.1891 0.3783
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Table 2. Desorption efficiencies of 8 organic solvents on coconut shell charcoal

334 %2 CEo 7 GRS Wol FAN fE A 1

O3 (p<0.05), DMF 7)o w2 §98 &2349] xjo]=

Organic solvents CS2 only IDMF 3DMF
Cyclohexanone I 74.12 +2.19 95.59 +1.64 97.98 +1.27
Il 78.44 +1.72 93.18 +1.44 95.82 +1.76
11 81.59 +1.38 95.33 +1.87 95.44 +0.26
Sub-total 78.05 +3.57 93,70 + 1.97° 96.41 +1.65°
Methyl ethyl ketone I 80.71 +3.12 97.53 +0.97 98.76 +0.24
Il 85.76 +1.99 98.03 +0.99 94.74 +1.47
11 87.70 +2.95 98.90 +0.63 97.40 +0.15
Sub-total 84.72 +3.98* 98.15+1.01° 96.96 +1.90°
Acetone I 75.46 +4.64 96.50 +1.69 97.55 +0.05
Il 81.60 +2.82 97.47 +2.39 90.67 +1.50
11 83.15 +4.97 97.75+1.83 96.37 +1.81
Sub-total 80.07 £5.25* 97.24 +1.95 94.86 +3.34°
Methyl isobutyl ketone I 97.31 +1.93 104.92 +1.52 104.15 + 1.00
I 98.32 +0.73 104.59 £0.98 103.08 +1.79
11 99.11 +0.42 104.59 £0.68 103.10 +0.23
Sub-total 98.25 +1.374 104.70 +1.06° 103.44 +1.23¢
Methyl butyl ketone [ 86.48 +3.20 98.37 +1.27 103.31 +6.99
I 90.53 +1.88 99.30 +1.18 98.92 +1.64
I 90.99 +0.46 99.30 +0.83 99.07 +0.86
Sub-total 89.33 +2.91* 98.99 +1.14° 100.43 +4.45°
Methyl amyl ketone I 86.33 +1.41 98.65 +2.10 100.30 +1.18
Il 89.49 +1.71 99.07 +1.84 100.63 +1.57
11 91.53 +0.33 99.48 +1.29 99.59 +0.26
Sub-total 89.11 +2.52% 99.07+1.71° 100.17 + 1.16®
Toluene I 96.53 +1.63 96.18 +1.31 97.23 +0.47
Il 96.92 +1.25 97.06 +1.29 96.91 +1.59
I 97.20 +1.46 97.41 +0.94 96.88 +0.29
Sub-total 96.89 +1.40 96.88 +1.24* 97.01 +0.93
Trichloroethylene [ 99.86 +1.33 99.58 +0.69 100.32 +0.89
I 99.61 +0.64 99.78 +0.65 98.65 +1.50
11 99.36 +0.91 99.85 +0.54 99.02 +0.97
Sub-total 99.61 +0.96 99.74 +0.60* 99.33 +1.31*
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Table 3. Desorption efficiencies of 8 organic solvernts on carbon molecular sieve

Organic solvents CS2 only IDMF 3DMF
Cyclohexanone [ 85.78 +1.16 95.82+4.01 95.59 +1.82
I 86.95 +0.79 96.34+1.36 96.98 +4.45
11 89.99 +0.40 97.93+1.54 96.40 +4.98
Sub-total 87.57 +1.99* 96.70 +2.61° 96.42 +3.98"
Methyl ethyl ketone I 95.17 +0.53 98.07 +1.02 98.46 +2.87
I 95.54+0.36 98.26+1.31 99.73+0.72
I 96.79 +0.30 100.44 +0.13 100.82 +1.06
Sub-total 95.84+0.81% 98.92 +1.43" 99.67 +1.98"
Acetone I 92.62+0.29 96.22+1.22 99.00 +3.36
I 90.19 +3.11 95.97 +2.42 98.10 +3.26
11 91.35+0.27 98.05+0.51 98.47 +2.60
Sub-total 91.39 +1.98* 96.75 +1.77° 98.53 +2.93¢
Methyl isobutyl ketone [ 102.73+0.91 105.00 +3.31 102.59 +3.63
1 105.12+0.58 105.18 +1.66 105.83 +3.77
11 107.63+0.45 106.40 +1.19 108.03 +1.97
Sub-total 105.16 +2.16* 105.53 +2.21* 105.48 +3.81*
Methyl butyl ketone I 92.20 +0.82 99.79 +2.85 97.38 +2.90
I 98.41 +0.62 100.18 +1.18 101.40 +3.66
11 101.69 +0.40 101.76 +0.91 101.62 +2.80
Sub-total 98.43 +2.79 100.57 +1.95® 100.13 +3.56*®
Methyl amyl ketone [ 98.14 +5.24 100.00 +3.89 97.40 +2.79
I 98.51 +0.67 100.52 +1.96 101.3 +4.40
11 102.97+0.48 102.21 +1.35 101.65 +3.37
Sub-total 99.87 +3.66 100.91 +2.65* 100.13 +3.91%
Toluene I 96.58 +1.63 94.43+2.74 94.60 +0.29
I 97.14+0.79 95.57 +1.98 96.58 +1.79
11 100.48 +1.24 96.50 +0.51 96.64 +1.78
Sub-total 98.06 +2.13 95.37 +2.14" 95.94 +1.65"
Trichloroethylene I 100.53+1.15 97.87+1.79 96.41 +2.42
1 100.77 +0.24 98.07 +0.68 98.61 +1.48
I 101.72+0.22 99.08 +0.50 99.45+0.96
Sub-total 101.01 +0.83* 98.34 +1.20° 98.15 +2.09"
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Fig. 1. Storage stability of ketones on coconut shell charcoal in room temperature(20 C).
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Fig. 2. Storage stability of ketones on coconut shell charcoal in refrigerate(dC).
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Fig. 3. Storage stability of ketones on coconut shell charcoal in freezer(-=20 C).
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