g2ke] 914 8k9] 7] A|167 #13%.(20061 9€)
JKorean Soc Occup Environ Hyg 2006;16(3) :211-221

oA A AER

71529

2 EE B A

e AEA Y e EeAd

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 CMSS tubes for
Ketonesinworkplecear.

1. The best desorbing solution for CSC tubewas 1% or 3%
dimethylformamide(DMF) in carbon disulfide(CSz). The
desorption efficiencies were 96.40 % for cydohexanone, 94.86
% for acetone, 96.96 % for methyl ethyl ketong MEK), 10344
% 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 trichl oroethylene(TCE).

2. The best desorbing solution for CMStubewas 1% or 3%
DMF in CS. 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, 9542
% for tolueneand 98.15 % for TCE.

3. In the Sorage condition a room temperature20 C), the
recovery rates of cydohexanone and MEK on CSC tube were
rapidly decreased 30.9 % and 50.9 % after 4 weeks,
respectively. The recovery rates of al of 6 ketones and 2 non-
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polar solventswere shown over 80 % after 1 week inthe Sorage
condition of refrigerate temperature(-4 C), and were kept over
80 % after 4 weeks in the storage condition of freezer
temperaurg(-20 C).

4. The recovery rates of cydohexanone on CMS tube were
80.6 % for 1 week after and 60.5 % for 4 weeks dfter a room
temperature(20 C). The recovery rates of cydohexanone were
shown 80.6 % for 1 week after and 60.5 % for 4 weeks after & -
4 C, and of 6 ketonesand 2 non-polar solventswere kept gable
over 85%a -4 C and over 97 % a -20 C for 4 weeksdfter.

In conclusion, the best desorbing solution was 1 % or 3 %
DMF in CS and more gppropriate sorbent tube for ketones and
non-polar solvents was CMS than CSC. We recommend CSC
tube would be ussful if the samples andyzed within 1 week
because CMS tubes are more expensive than CSC tubes.
Howevey, if the Soragetimeis needed more than 3 weeks CMS
tubes should be suitable and the storage condition should be
beow-20 C.

Key Words : ketones, desorption efficiency, Sorage darhility,
charcod tube
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Table 1. Spiked amount of 8 organic solvents on coconut shell charcoal(100/50 mg) and carbon molecular

sieve(100/50 mg)
Organic solvents TLV(ACGIH) 05TLV 10TLV 20TLV
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




of Btk £ At AlETel 24 32Nk Al 2
= S Hageh, Add 2HE B % ol
b opzl v = 1718419 54 5 Bl 9%
= VA o A B eRg e A S s e
afod, AP F= ARE L = AEF 77184 6F
(cydohexanone, methyl ethyl ketone(©] 5} MEK), aoetone, methy
isohutyl ketone(e]31 MIBK), methyl butyl ketone(¢] 3} MBK),
methyl amyl ketone(°]3} MAK) 2} B] =4 #7144 2*
(toluene, trichloroethylene(o] s} TCE) ©f] tiated, 24, &
Agrd 2AEE Skl sk FAAE 7P vt
2 0.5 AH-E] 11 9l Anasorb CSC(coconut shell charcodl, 100
mg/50 mg, °J3} CSC) o} A=+ 578l A gairte dexl
Anasorb CMS(carbon molecular sieve, 100 mg/50 mg, 15} CMS)
€ olgsiion, dagrd 23S S4staAt sl
o} g1go| b woluh B2 Sk e A e
H, FAAER A ZV&EOH W}E A=

zsh ﬂ] 9 =4 M%xﬂl T Jéﬂoﬂ o]&

s 13 AR B AR A

'm

SIS 73 U NN 283 I8 BE M3

Ao wol BE = AERE THOE SISt A
¥ AEFE= cydohexanone, MEK, Acetone, MIBK, MBK,
MAK 5 67}419)1, toluene, TCE 27}4] &4& H]ZA] §7]
SR AlETol st FuAtEE AR-skazt stk

2. E5NE B4bE 7l

AoM = AEFY BaES AT $Jste] Unt
A Oi AREE 71 Q= Bk g ol CSel 7740 5 (1996) o]
A B8+ 1% DMFS} 3% DMF7} 3718 CSE o] 45151 0

) & 24 = CSC(Anasorb CSC, 100/50 mg, SKC 226-01,
U.SA.) ¢} CMS(Anasorb CMS, 100/50 mg, SKC 226-121) £ ©]
£33

EAg 1l AN AFS 7F FESFFEE 3] A
25 AlxskeloH, 7 Al gt 384 REEAE sto] AulE
ATt

g5 214 W AR Ads 98 A Hake
Z} §7) A sEe 23 718419 w57} 587+

el S = AT 7718 @R ad B A 213

©] 05-287} H =5 ST D). 2 ]
FEE 7 244 i@l%ﬂ e 01% 1%5—4 05-2ul| 7}
obd, AA 2ol A= F718A4 7} %%‘%71%1
o) Jej 2 RS sk, A 2ol 2] s

TS sl B Aol g o] EatE &'ﬂﬁ
T 7 els we %ﬁ% HhAof w2 =27

:]‘Y

r_l

C1 C Cn
_I_ cee
TLV1 TLV2 ot TLVn

Sl oR AR e s T e Hehdn,

3. &5 HE xerdd

4
2L 9

S|\
r..~ o,
O_|.4 ol
T

2

o E}E 3)FE2 F71AE Ao Ha)3t
@ﬂr 10002 HotE W, 17U &, 2579 +.3
TJ &S Sk &49_& atalom, A
l AR gl 2 A8 7t
H-S YR 3% DMF7L 371 CSth
PgAdell gk H7hA) 19 $-2) A3E 10008 Bl
12 3 47 O] AR S T8 A 2t 22
ol OB Zpo|7} ol7] whitell, Sl mE A% A
o

B7¥ehRzdl 5 v goletias 5] 913t 2ol 3tk

[
SRS
o

i

Xy
rllo o2l -{;

.|_,
(]
_|_,
Oimd

/\

I o

)
Y
m:{o \:1

oL

O:
¢

o
off\

2
Y
rO
.Y
_u

AN 2 SAA 2= SAS80L FAZE IS o]
L3191, 7 B 9t gulo] up 9ahg 2ol g FA5
7] $18ko] EAEA (ANOVA) & A8kt

. Zz 9 2%

1. E3HE 25800 O ExE

1) CSCel ot =79 B3



24 9% - AN - A% A5E

CSCof| Fald AEF9] &

e} 32 29} 9kt

cydohexanone CS= B2kl S

&2 22golg)

Fro

uj| 7805+357 %2 &2t

£& B9 0H, Ceol 3 DMFY] o] 19, 3% 5713t
o] whe} EH2go] 9370197 %, 9641165 %= F A2 0.

2 Fel8h 5718k AT BIITHp00s),

MEK:= CS & &-2H8) S uj) 84.72+398 %9 11, CSol] F38+

¥ DMF2] oFo] 1%, 3% ol Z

Table 2. Desorption efficiencies of 8 organic solvents on coconut shell charcoal
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uj 80.07+5.25 %% 1, CSol] X
7}7} 97.24+1.95 %, 94.86+
Fo A2 1
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Organic solvents CS only 1DMF 3DMF
Cyclohexanone I 74.12+2.19 9559+ 1.64 97.98+1.27
I 78.44+1.72 93.18+1.44 95.82+1.76
I 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
I 85.761.99 98.030.99 94.74+1.47
I 87.70£2.95 98.90+0.63 97.40£0.15
Sub-total 84.72+3.98* 08.15+1.01° 96.96+ 1.90°
Acetone I 75.46+4.64 96.50+1.69 97.55+0.05
I 81.60+2.82 97.47£2.39 90.67+£1.50
I 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+0.98 103.081.79
I 99.11+0.42 104.59+0.68 103.10£0.23
Sub-total 98.25+1.37 104.70+ 1.06° 103.44+1.23¢
Methyl butyl ketone I 86.48+3.20 08.37+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
I 89.49+1.71 99.07+1.84 100.63+1.57
I 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
I 96.92+1.25 97.061.29 96.91+1.59
I 97.20+1.46 97.41+0.94 96.880.29
Sub-total 96.89+1.40* 06.88+1.24* 97.01+0.93*
Trichloroethylene I 99.86+1.33 99.58+0.69 100.32+0.89
I 99.61+0.64 99.780.65 98.65+1.50
I 99.360.91 99.85+0.54 99.02+0.97
Sub-total 99.61+0.96* 99.74+0.60* 99.33+1.314
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Table 3. Desorption efficiencies of 8 organic solvents on carbon molecular sieve
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Organic solvents CS2 only 1DMF 3DMF
Cyclohexanone I 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
Il 89.99+0.40 97.93+ 154 96.40+4.98
Sub-total 87.57+1.99" 96.70+2.61° 96.42+3.98
Methy! 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
Il 96.79+0.30 100.44+0.13 100.82+1.06
Sub-total 05.84+0.81* 08.92+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
Il 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 I 102.73£0.91 105.00£3.31 102.59+3.63
I 105.12+0.58 105.18+1.66 105.83+3.77
Il 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
Il 101.69+0.40 101.76+0.91 101.62+2.80
Sub-total 98.43+2.79" 100.57+1.95° 100.1313.56*
Methyl amy! ketone | 98.14+524 100.00+3.89 97.40+2.79
I 98.51+0.67 100.52+1.96 101.3+4.40
Il 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
Il 100.48+1.24 96.50+0.51 96.64+1.78
Sub-total 98.06£2.13" 95.37+2.14° 95.94+ 1,658
Trichloroethylene I 100.53*1.15 97.87+1.79 96.41+2.42
I 100.77+0.24 98.07+0.68 98.61+1.48
Il 101.72+0.22 99.08+0.50 99.45+0.96
Sub-total 101.01+0.83* 98.34+1.208 98.15+2.09

OS5 TLV I1ETOTLV 120 TLV

2 cyclohexanone}t
A5 7H dAs] FHasto] 247 591 %,
Hom 47 Sofi=309%, 509 %= 7
Z2lQiTh BT opAlE 35 FTE 899%, 45 Fof = 863
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Fig. 1. Storage stability of ketones on coconut shell charcoal in room temperature(20C).
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Fig. 2. Storage stability of ketones on coconut shell charcoal in refrigerate(4C).
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Fig. 3. Storage stability of ketones on coconut shell charcoal in freezer(-20C).
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Fig. 4. Storage stability of ketones on carbon molecular sieve in room temperature(20C).
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Fig. 5. Storage stability of ketones on carbon molecular sieve in refrigerate(4C).
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Fig. 6. Storage stability of ketones on carbon molecular sieve in freezer(-20C).
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