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Research on desorption and stability of benzene, toluene, acetone and

n-hexane of activated carbon acquired from domestic market

Naroo Lee - Gwangyong Yi

Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency

ABSTRACT

Purpose: This study was conducted to evaluate desorption efficiency and storage stability on activated carbon acquired form domestic
market.
Materials: Mixture of acetone, benzene, normal hexane and toluene was injected on four types of charcoal 100 mg. After overnight,
charcoal was desorbed by carbon disulfide 1 mé and analyzed by gas chromatography with flame ionization detector.
Results: Desorption efficiency of benzene, normal hexane and toluene in charcoal tubes were 95% ~ 105%. But desorption efficiency
of acetone in charcoal tubes was below 75% and different from types of charcoal. The more injected amount of acetone on charcoal
showed higher desorption efficiency. Acetone injected on charcoal tubes migrated from front section into back section after 10 days
storage at room temperature.
Conclusions: Desorption efficiency and storage stability of activated carbon acquired from domestic market was good for benzene,
normal hexane and toluene. The activated carbon acquired from domestic market has ability to be used as sampling media.

Key words : aceton, charcoal tube, desorption, migration
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Table 1. Desorption efficiency for 4 types of charcoal
Injected amount No. of Desorption _efficiency(%)
Solvent o
(mg/sample) sample J K S SKC
0.717 3 79.4 479 75.7 63.5
1.194 3 83.7 53.6 78.9 68.0
Acetone
2.388 3 84.0 62.7 81.7 72.3
Mean(SD) 9 82.4(2.6) 54.7(7.5) 78.8(3.0) 67.9(4.4)
0.018 6 97.5 99.7 96.5 99.6
0.030 6 99.1 100.2 96.7 100.1
Benzene
0.061 6 98.5 100.7 93.7 99.3
Mean(SD) 18 98.4(0.8) 100.2(0.5) 95.6(1.7) 99.7(0.4)
0.598 3 103.2 105.8 102.6 106.6
0.639 3 102.2 103.6 99.5 102.0
0.996 3 105.8 105.9 102.0 107.0
n-Hexane 1.065 3 101.7 103.6 100.4 101.8
1.992 3 103.4 106.2 100.9 104.8
2.131 3 102.1 103.9 98.0 102.0
Mean(SD) 18 103.1(1.5) 104.8(1.3) 100.6(1.7) 104.0(2.4)
0.844 6 96.7 99.1 96.9 99.4
1.406 6 98.5 99.1 96.3 99.3
Toluene
2.813 6 98.0 100.6 96.4 99.1
Mean(SD) 18 97.8(0.9) 99.6(0.9) 96.5(0.3) 99.3(0.2)

SD : Standard deviation

o] 745 Bl4E ool 7| Lehiith B3] A
718l ob4IES] oFo] 1 mg o]3tel A9 Blol7} wj$- =
T, 92} mgo] Uitk Bolak AR obyEe] T}
wgo] A W Uik Ro] ol mmt Tt
ago] 7 Uehts 49w glon) ol a4 1

Table 2. Storage stability of benzene adsorbed on 4 types of charcoal
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Type of Injected amount No. of sample Recovery(%) after 1 day Recovery(%) after 10 days
charcoal (mg/sample) Front section Back section Total Front section Back section Total
] 0.018 3 110.6 - 110.6 96.7 - 96.7
0.03 3 105.3 - 105.3 99.3 - 99.3
0.061 3 95.6 - 95.6 97.9 - 97.9
K 0.018 3 117.8 - 117.8 100.0 - 100.0
0.03 3 108.0 - 108.0 100.0 - 100.0
0.061 3 89.8 - 89.8 100.2 - 100.2
S 0.018 3 113.3 - 113.3 97.2 - 97.2
0.03 3 96.7 - 96.7 119.0 - 119.0
0.061 3 91.8 - 91.8 91.0 - 91.0
skc™ 0.018 3 111.7 111.7 101.1 - 101.1
0.03 3 97.0 - 97.0 101.3 - 101.3
0.061 3 91.0 - 91.0 98.9 - 98.9
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Table 3. Storage stability of toluene adsorbed on 4 types of charcoal
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Type of Injected amount Recovery(%) after 1 day Recovery(%) after 10 days
No. of sample - - - -

charcoal (mg/sample) Front section Back section Total Front section Back section Total
0.910 3 102.5 - 102.5 105.2 - 105.2
J 1.517 3 100.3 - 100.3 102.1 - 102.1
3.035 3 95.1 - 95.1 101.2 - 101.2
0.910 3 105.7 - 105.7 100.6 - 100.6
K 1.517 3 101.6 - 101.6 100.7 - 100.7
3.035 3 91.5 - 91.5 98.4 - 98.4
0.910 3 105.4 - 105.4 101.8 - 101.8
S 1.517 3 93.8 - 93.8 104.3 - 104.3
3.035 3 92.5 - 92.5 103.8 - 103.8
0.910 3 101.2 - 101.2 99.0 - 99.0
SKC™ 1.517 3 92.4 - 92.4 99.3 - 99.3
3.035 3 90.6 - 90.6 100.3 - 100.3

Table 4. Storage stability of n-hexane adsorbed on 4 types of charcoal

Injected amount No. of Recovery(%) after 1 day Recovery(%) after 10 days
(mg/sample) sample Front section Back section Total Front section Back section Total
J 0.598 3 105.3 - 105.3 102.4 - 102.4
0.996 3 105.9 - 105.9 105.3 - 105.3
1.992 3 102.8 - 102.8 104.4 - 104.4
K 0.598 3 110.7 - 110.7 105.8 - 105.8
0.996 3 107.0 - 107.0 105.9 - 105.9
1.992 3 99.4 - 99.4 106.2 - 106.2
S 0.598 3 108.5 - 108.5 102.6 - 102.6
0.996 3 83.4 - 834 102.0 - 102.0
1.992 3 98.5 - 98.5 79.0 21.9 100.9
skc™ 0.598 3 104.1 - 104.1 106.6 - 106.6
0.996 3 99.1 - 99.1 107.0 - 107.0
1.992 3 97.5 - 97.5 104.8 - 104.8

Table 5. Storage stability of acetone adsorbed on 4 types of charcoal

Type of Injected amount No. of Recovery(%) after 1 day Recovery(%) after 10 days
charcoal (mg/sample) sample Front section Back section Total Front section Back section Total
0.717 3 84.2 - 84.2 76.5 1.4 77.8
J 1.194 3 88.9 - 88.9 78.5 4.1 82.6
2.388 3 92.6 - 92.6 67.3 17.3 84.6
0.717 3 66.0 - 66.0 44.6 33 47.9
K 1.194 3 69.1 - 69.1 44.4 9.2 53.6
2.388 3 74.8 - 74.8 38.6 24.1 62.7
0.717 3 84.4 - 84.4 69.6 6.2 75.7
S 1.194 3 85.8 - 85.8 57.2 21.8 78.9
2.388 3 77.3 9.5 86.8 39.1 42.6 81.7
0.717 3 87.3 - 87.3 62.2 1.3 63.5
skc™ 1.194 3 88.7 - 88.7 65.5 2.5 68.0
2.388 3 92.1 - 92.1 62.6 9.6 72.3

http://iwww.kiha.kr

Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(3): 353-358



(Table 2, Table 3, Table 4). L2} oA &L o =
oA ¥ T2 o]F(Migration)o] U ofyfth(Table 5).
o= ¢F FollA SHESE ofAlEe] Aol A
et Ao g gate|o] F Fof thA] FEo] H
A ouigtth. AA FAFY 42.6%7F F SollA
A% stk ol TE(F SolA Hdd
G/ SolA EEE F*F100)= UERHE 100%7F d
|%= stith(Figure 1). & ¢ SHET § ZolA o
o] oA Eo] WHE7|E S5t F| S oR9| o]F
A2 S| FUE ol wErE o =AU

N

=
=
2 kel al48 ol A9l

CHA] S o] EAEJAY, Al

o &
ok
28
s}
ke
>
rit
o

~O— SKC
100 1 —~{~ S Company
—/— K Company

~ J Company

80
=
<
s ®7
S
g
2
E o

20

0.0 05 1.0 15 20 25 3.0
Load Weigth, mg

Figure 1. Migration of acetone after 10 days in charcoal tubes
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