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Abstract

This study was conducted to evaluate desorption efficiencies accuracy and precision by CSp
and thermal desorption method for polar and non-polar organic solvents collected on activated
carbon{AC), activated carbon fiber(ACF), carbosieve SIT, materials tested were Methy!
alcohol, n-Hexane, Benzene, Trichloroethylene, Methyl isobutyl ketone and methyl cellosclve
acetate and six different concentration levels of samples were made.

The results were as follows ;

1. Accuracy on kind adsorbent and desorption method was low. In case of CSz desorption
solvent, Overall B and Overall CV on AC and ACF were 43% and 6.63%6, respectively. In
case of thermal desorption method, accuracy of thermal desorption method appeared
higher than solvent desorption method by AC 1809, 3.54%, ACF 26%, 2.57%,
Carbosieve SII 13,796 and 1.97%, respectively.

2. In the concentration level I, accuracy of thermal desorption method on adsorbent was in
order as follow ; ACF > Carbosieve SIII > AC in the metheyl alcohol and Carbosieve
S > ACF > AC in the rest of them all subject material and Concentration levels
showed good precision at EPA recommend standard (= 3096)

3. DEs by type of organic solvent adsorbent and desorption method are as follows ; In the
case that desorption solvent is CSz DE of Methyl alcohol is AC 475%, DE of all
materials is ACF about 50%. In the case of thermal desorption method, DE of Methyl
alcohol is AC 8209, ACF 97.4%, Carbosieve SII 85.3%. DE of the later case is
prominently improved more than one of the former. In particular, Except that DE of
EGMEA is ACF 8852%, DE of the rest of it is more than 95% which is recommend
standard MDHS 72.
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With the result of this study, in order to measure various organic solvent occurring from the

working environment, in the case of thermal desorption method, we can get the accurate exposure
assessment, reduce the cost, and use ACF as thermal desorption sorbent which is available with

easy.
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Table 1. Physical properties of the subject
Substance

) 2 |Purity| Density | Beiling
MF (MW (%) | (z/nf) | Point
n-Hexane Cetis [8617] 99 | 066 | 689

Trichorcethylene(TCE) | CHCla| 13138 99 | 146 | 1137

Solvents

Benzene Cols | 781 100 | 088 | 801
Methyl Isobuty)
Methyl alcohol CHOG( 3211001 079 | 647

Methy] cellosolve

acetate (EGMEA) | BHOs | 1181
D MF ' Molecular Forrmila
2) MW : Molecular Weight

QQJ | i

Table 2. Occupational exposure values by type
of the national

Korea | Japan SA
Solvents PeM | PPM | OSHA-PEL |ACGIH-TLVs
{mg/m')| (mg/m’} | PPM(mg/m} | PPMimg/m)
1-Hexane S0(176) | 500176) | SO0(L800) | RO{17R)
Trichoroethylene(TCE)| 50(260) | S0(285) | 100¢538) 500269)
Benzene 10430} | 10030 13) 05(15)
Methyi Isohuty! | -
ketone (MIBK) (A6} | 506 | 500206 S0(b)
Methy! alcchol  |2000260)| 20062600 1 200(%0) | 20002600
Methyl cellosalve :
xetate (FGMEA) o2 | 52 [ B0 5(24)
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Table 3. Korean Permissible Exposure Limits(KPEL) for selected solvents and spiked amount of

analysis.
KPEL . Spiked amount{mg/sample)
Solvents 5.G
pom | me/m’ Level I | Level II |Level TII| Level IV | Level V| Level VI
MeOH 200 260 0.791 00198 | 01976 | 09878 | 19755 | 39510 | 49383
n-Hexane 50 180 0.659 00163 | 01631 | 08155 | 16310 | 32621 | 40776
Benzene 10 30 0.874 00044 | 00437 | 02183 | 04366 | 08731 1.0914
TCE 50 270 1.463 00217 | 02173 | LOBG3 | 21726 | 43451 | 54314
MIBK 50 205 0.801 00199 | 01992 | 09962 | 19925 | 3950 | 4.9812
EGMEA 5 16 1.009 00050 | 00499 | 02497 | 04995 | 09989 | 1.2486
* 5.G © Specific gravity(@257C)
Table 4. ATD 400 and GC System Conditions for analysis
System Parameters Conditions
Tarp Desorh Temp 300C
Tarp Desorb Time Smin
Valve Temp 180T
Cold Trap Temp
Low ~15T
High 320C
Thermal Trap Hold Smin
Desorption Line Temp 200°C
Apparatus Pressure 26psi
(ATD Desorb Flow 40ml/min
Sample Baking 3007TC, 10min
Inlet Split 25ml/min
Qutlet Split 50ml/min
Injection Vol 148
Split ratio 20:1
Carrier Gas N
Detector FID
Injection Volume 19712
Oven 1st Temp. 50°C
Gas Oven 2nd Temp 70T
Chromatograpy Oven 3rd Temp 130T
(GC) Injector Temp 200
Detector Temp 250°C
Column HP-1 (25m % 0.32mm X 0.52¢m)
Split ratio 8:1
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Table 5. Accuracy of AC/CS; for methods of mixed organic solvents by concentration level

Conc.

Mass

Mass found./mg

DE, %"

1) 3t 4)
Solvents™ | | et | spikedmg) | (mean+SD) (mean *sD) | SV | B¥%
I 00198 ND \D ND ND

I 0.1976 0.1133=0.0012 57.3+06 1.05 —427

VeOH I 0.9878 0.5085-0.0214 51504 078 _485
v 1.9755 1.1130+0,0081 56304 071 437

v 39610 22890 0,0420 578+165 | 285 | 422

VI 49388 30671 £0.0500 621210 161 379

Overall 75+32 663 430
I 0.0163 0.0216 £0.0001 132506 1.21 325

I 01631 0.1844:£0,0020 1131 +13 115 131

| 08155 0.8916+0,0020 1003403 027 93
v 1.6310 1.7438+0.0132 106.89+09 0.84 69

Vv 3.2621 3.4090+0.0213 104507 0.67 45

VI 40776 42651 £0.0398 14610 0.96 46

Overall 111.8+08 072 118
i 0.0044 0.0063£0.0001 1431%13 0% 431

I 0.0437 0.0467£0.0006 1068+15 1.40 68

Benzene J1i] 0.2183 0.2241 £0.0007 1026203 0.29 26
v 04366 0.43830,0036 1004209 0.90 04

v 08731 0.8688.£0,0049 9506 060 05

VI 10914 1073700101 98410 102 16

Overall 1085£09 0.83 85
I 00217 00245 =0,0002 1126+12 107 126

I 0.2173 0.2327 £0.0026 1071+12 1.12 7.1

TCE I 1.0863 1.1434+0.0033 1053*0.3 0.29 53
v 217% 2.2460£0,0181 1034409 087 34

v 43451 44862100207 1032405 0.49 32

VI 54314 5528500702 1018413 128 18

Overall 1056409 0.85 56
I 0.0199 0.0245 10,0005 1229125 203 229

1| 0.1992 (0.194610.0020 977+1.1 1.13 -2.3

IBK m 0.9062 10006200040 1004+0.4 040 04
v 1.9925 1.9896+0.0189 99910 1.00 01

v 30850 40341 0,028 1012406 059 12

VI 49812 49598£0.0502 296210 1.00 04

Overall 1036*1.1 1.06 36
I 00050 00088 20,000 753423 306 047

I 0.04%9 0.0851 20,0004 70408 114 296

EGMEA m 0.2497 0.2207 £0.0012 834=*05 0.57 116
I\% 0.4995 0.4610x0.0044 §23109 0.98 =17

v 0.9989 0.9619+0.0046 963+05 052 37

VI 1.2486 1.1678=0.0173 935h%14 1.50 -65

Overall 26.0+1.1 1.28 -140

1) Number of samples by each concentration level @ 3
2} DE : Desorption Efficiency

3) CV : Coefficient of variation, Overall CV :
4) B ! bias, Overall B : mean of bias on all concentration level.

A4 g4 A6 1:3(2001)

mean of CV on all concentration level.
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Table 6. Accuracy of ACF/CS: for methods of mixed organic solvents by concentration level

| Conc. Mass Mass found./mg DE, %“ ” 4
Solvents Level spiked(mg) (mean*SD) (mean *SD) CV % B %
I 0.0198 0.0234+0.0052 1183*26.4 22.32 183
I 0.1976 0.2305+0.0053 11661278 23.84 166

MeOH I 0.9878 0.3431 £0.0621 347163 18.16 -65.3

v 1.9755 0.4222+0.0397 214420 9.35 -786

Vv 35510 0.6556 +0.0306 166+0.8 482 -334

Vi 49388 0.7520=0.0548 1527+1.1 7.24 -84.8

Overall 53.8+10.7 19.89 462

I 0.0163 00124200011 76.3£69 9 -23.7

1 (0.1631 0.0871+0.0180 53.4*11.1 20,79 —-46.6

1 Hexane m 0.8155 0.4277 £0.0022 52.4%0.3 057 -476

v 1.6310 0841300686 51642 3.14 -484

v 3.2621 1.658] £0.0283 508+6.2 12.21 -49.2

VI 40776 2.14871+0.1089 52727 512 -473

Overall 56252 925 -43.8
I 0.0044 0.0044 =0.0005 1006+12.0 11.96 06

i 0.0437 0.0291 £0.0057 665131 19.7 -335

Benzene m 0.2183 0.120610.0004 553102 0.36 -44.7

v 0.4366 0.2314+0.0182 530%42 793 -47.0

\Y% 0.8731 0.446510.009% 51.1*11 2.15 -489

VI 1.0914 0.5794£0.0266 53.1t24 452 -46.9

Overall 633155 269 -36.7
I 0.0217 0.0230£0.0049 106.7+22.4 2119 57

I 0.2173 0.1217+0.0328 56.0£15.1 26.96 -440

m 1.0863 06957 £0.0585 64.0+54 844 -36.0

v 2.1726 1.3785+0.134 63.41£6.2 9.68 -36.6

v 43451 2.4324+0.0655 %0t15 2.68 -44.0

A% 5.4314 2.9491 £0.2476 543+46 847 -45.7

Overall 66.6+9.2 13.81 -334

I 0.0199 0.0148 £0.0025 741£125 16.89 -259

1 0.1992 0.10590.0148 53.1xL75 14.12 -46.9

MIRK m 0.9962 0.5117£0.0089 51.4+09 175 -486

IV 1.5925 1.0248+0.04581 51.4£24 4.67 -486

\% 3985 2.0032+0.0564 53122 437 497

A | 40812 26270+0.1011 527120 38 -473

Overall 55.5*4.6 829 -445

I 0.0050 0.0039+0.0007 7721133 17.23 228

I 0.0499 0.0282£0.0048 5651119 21.06 -435

EGMEA m 0.2497 0.1257+0.0092 50.31+3.6 7.16 -49.7

IV 0.4995 0.2434 10,0047 437110 2.05 -ol.3

v 0.9989 0.4824 +0.0160 483%1.2 248 -51.7

VI 1.2486 0.6230+0.0257 499124 481 -50.1

Overall 552156 10.15 -44.9

1) Number of samples by each concentration level @ 3
2) DE : Desorption Efficiency
3) CV : Coefficient of variation. Overall CV : mean of CV on all concentration level.

4) B : bias, Overall B : mean of bias on all concentration level.
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Table 7. Accuracy of AC/TDS for methods of mixed organic solvents by concentration level

u | Conc. Mass Mass found./mg DE, %~ 5 \
Solvents Level spiked(mg} {mean=SD) (mean £SD) LV % B %'
| (0.0198 0.0147 £0.0004 744120 2.69 -256
I 0.1976 0.1516+£0.0214 76.7t3.6 469 -233
MeOH I 0.9878 0.7330+0.0456 742146 6.20 -258
v 19755 1.684510.0160 85308 0.94 -14.7
\'% 3.9510 3.6159+0.0285 91.5x0.8 0.87 -85
VI 49383 4.4428+0.2637 00L54 6.00 -10.0
Owerall 820£29 3.54 -18.0
I 0.0163 (.0160£0.0018 9821103 10.99 -18
I 0.1631 (0.1548=0.0310 M9+31 327 -5.1
n-Hexane II 0.8155 0.7521 £0.0139 G22+1.7 134 78
IV 1.6310 15144 £0.0274 929+18 194 7.1
V 32621 3.134410.2077 96.116.4 6.66 -39
VI 40776 40131 £0.0659 08416 163 -1.6
Overall 955142 440 -4.6
1 0.0044 0.0043£0.0005 97.7+10.7 1095 -2.3
)i 0.0437 0.0411+0.0099 941+26 2.76 -59
Benzene i 0.2183 0.2042+0.0046 093521 225 -6.5
v 0.4366 0.4332+0.0117 99.2+27 272 -0.8
Vv 08731 0.83543+0.0141 979*18 1.63 -21
VI 1.0914 1.0813+0.0091 90.1£0.8 0.81 -09
Owerall 96.9+34 351 -31
I 0.0217 0.0207 £0.0030 93.5+13.9 1455 -4.5
1| 0.2173 0.2030+0.0204 934+21 225 6.6
TCE I 1.0863 1.071210.0246 aWseL23 2.33 -14
v 21726 21376 £0.0412 984%£19 1.93 -16
v 4.3451 4.0804£0.0831 M1£19 2.02 -9
VI 54314 5.0477£0.0372 929x07 0.75 =71
Overall 9%5+38 L 3 -45
I 0.0199 0.0185+0.0025 928+12.3 13.25 -1.2
I 0.1992 0.1795=£0.0309 90.1£48 5.33 -99
MIBK m 0.9962 0.9120+0.0213 916=x22 240 -84
IV 1.9925 1.8895X0.0327 948%1.7 179 =52
\% 3885 38872£0.0818 97520 205 -25
VI 49812 4.9647+0.029% 0706 0.60 -0.3
Overall 94.4+39 4.13 -56
I 0.0050 0.00390.0005 780190 114 =220
I 0.0499 0037300235 758165 860 -24.2
I 0.2497 0.2084£0.0112 835+45 539 -165
BGMEA v 0.49% 0420500161 842+33 3.92 -158
Vv 0.99%9 0.8473+0.0601 26760 7.00 -143
VI 1.2486 1.0958+£0.0347 g7_t21 2.39 -12.2
Overall 22.0+5.2 6.30 -175

1} Number of samples by each concentration level : 3
2} DE : Desorption Efficiency
3} CV : Coefficient of variation, Overall CV : mean of CV on all concentration level.

4} B : bias, Overall B | mean of bias on all concentration level.
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Table 8 Accuracy of ACF/TDS for methods of mixed organic solvents by concentration level

o | Conc, Mass Mass found./mg DE, %° 9 )
Solvents Level spiked{mg) (mean+SD) (mean £SD) CV % B %'
I 0.0198 (0.0181 £0.0006 916+32 3.49 -84
I 0.1976 0.192510.0013 97420 2.05 -26
MeOH I 0.9878 1.0107 £0.0404 102.3+4.1 401 2.3
v 1.9756 1.925510.0414 975%21 215 -25
v 3.9510 3.966510.1051 1004127 269 04
VI 49388 46976100114 95103 0.32 -49
Overall 974x25 2.57 -2.6
I 0.0163 0.01590.0002 975E1.0 1.03 25
I 0.1631 0.163320.0010 100.1+1.2 1.20 0.1
n-Hexane m 0.8155 0.8001 £0.0150 931+19 194 -19
IV 1.6310 1.6407 £0.0391 100624 2.39 0.6
\' 3.2621 3.2287+0.1133 99.0+35 354 -10
VI A0776 40451 £0.0738 99218 181 -08
Overall 99120 202 -0.9
I 0.0044 0.0045£0.0006 103.0x146 14.17 3.0
Il 0.0437 0.0443 =0.0006 101.3£54 5.30 13
Benzene I 0.2183 0.21730.0045 PVE6E2.0 2.01 -04
v 0.4366 0.4202=0.0181 96.314.2 4,36 -3.7
V 0.8731 0.8731 =0.0084 100.0x1.0 100 00
VI 1.0914 1.0575+0.0361 0969£29 299 =31
QOverall 99.2+4.9 492 -05
i I 0.0217 0.0206=0.0013 963161 6.33 -37
a 0.2173 0.2121 =0.0139 97.6+3.0 307 -24
TCE I 1.0863 1.070310.0387 985+36 365 -15
v 21726 2179400247 1003x1.2 1.19 03
A% 4.3451 42809+0.0731 OR7+1.7 1.72 -1.3
VI 54314 5.3963+0.0853 993%16 161 -0.7
QOverall 935+29 2.94 -16
I 0.0199 0.0187X0.0025 93.8t125 13.40 ~6,7
I 0.1992 0.1821 =0.0301 914152 5.69 -3.6
MIBK m 0.9962 0.8987£0.0139 90.2+1.4 155 -9.8
v 1.9925 1.8530+0.0472 93.0x24 258 =70
v 3985 3.8044 £0.0365 95.5+09 0.94 -45
VI 49812 4.8515+0.0224 974E05 051 -26
Overall 9361338 4.06 -6.5
I 0.0050 0.0043 00004 36085 9.88 -14.0
1| 0.0499 (0.0434£0.0093 869+58 6.67 -13.1
EGMEA m 0.2497 0.2198£0.0080 33.0+35 3.98 -12.0
1A% 0.4995 (0.4503£0.0009 90.1+0.2 0.22 -89
A\ 0.9989 (0.8018+0.0147 90.2x15 1.66 -98
VI 1.2486 1.1232+0.0124 900+14 156 -10.0
Overall 885135 3.97 -11.5

1) Number of samples by each concentration level : 3
2) DE : Desorption Efficiency
3) CV : Coefficient of variation, Overall CV : mean of CV on all concentration level.

4) B : bhias, Overall B : mean of bias on all concentration level.
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Table 9. Accuracy of Carbosieve SHI/TDS for methods of mixed organic solvents by concentration level

| Conc Mass Mass found./mg DE, %” © Y
Solvents Level spiked{mg) (mean£5D) (mean *SD} v % B %

I 0.0198 0.0170+0.0004 89+23 263 -14.1

I 0.1976 0.1648+£0.0137 834+14 1.68 -16.6

MeOI m 09878 0.818510.0156 829*16 193 -17.1

v 1.9755 1.7212x0.0373 27.1+19 218 -12.9

vV 35510 3.50360.0243 28.7+06 0.68 -1i.3

VI 49338 4.4390*0.1263 20.9+25 278 -10.1

Overall 86.3+1.7 1.97 -13.7

I 0.0163 0.0160=0.0002 932+1.2 122 -18

I 0.1631 0.1652+0.0149 101316 158 13

n-Hexane o 0.8155 0.8115+0.0143 905118 181 -0.5

v 1.6310 1.6385+0.0083 1005X06 0.60 05

v 3.2621 2.9814+0.0446 91.4+1.4 153 -8.6

Vi 40776 3.784810.1570 92.3+39 420 1.2

Overall %518 1.87 =27

I 0.0044 0.0044+0.0001 100.1£23 2.30 0.1

I 0.0437 0.0453£0.0084 103.6=1.2 1.16 36

Benzene 11 0.21383 0.214320.0010 982E05 051 -18

v (0.4366 0.4333£0.0057 92+13 131 -0.8

Vv 0.8731 0.8717L0.0138 P16 1.60 -0.2

VI 1.0914 1.0326+0.0096 946+09 0% -5.4

Overall 0903+13 1.31 -0.8

I 0.0217. 0.0215X0.0006 989128 283 -1.1

il 02173 02219100131 102.1%+15 147 21

TCE m 1.0863 1.0784£0.0140 993+1.3 131 -0.7
v 2.1726 2085900280 96.0+1.3 1.35 -40-

A% 4.3451 4.089220.0943 94.1+22 2.34 -59

VI 5.4314 5.1346+0.2334 945+43 455 25

Overall 96.6+2.4 2.48 25

I 0.0199 0:0201 £0.0003 101.0%15 1.49 1.0

I 0.1992 0.20760.0136 1042+13 1.25 42

MIBK I 0.9062 0.9765+0.0121 G80+1.2 1.22 -2.0

v 1.9925 1.9771+0.0074 90204 0.40 -08

A% 3.985 3.743210.0619 939x1.3 1.38 6.1

VI 49812 46434 +0.0579 932*12 1.29 6.8

Overall 983x1.2 1.22 -1.8

I 0.0050 0.0046 £0.0002 91.3x31 3.39 -87

II 0.0499 0.0467=0.0076 935£20 2.14 -6.5

EGMEA I 0.2497 0.2322£0.0060 93.0+24 258 -7.0

v 0.4995 0.4677+0.0159 93.7+32 342 -6.3

v (.9989 0.948510.0422 059+42 438 -41

VI 1.2486 1.2047+0.0078 965*12 1.24 -35

Overall 40E£27 287 -6.0

1) Number of samples by each concentration level @ 3
2) DE : Desorption Efficiency
3) CV : Coefficient of variation, Overall CV : mean of CV on all concentration level,

4) B : bias, Overall B | mean of bias on all concentration level.
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6]% Rainer A. Hallama% o] Z9]7olx @Al
He dadgz2f{F 4EF, AET € dHE =R
=4 F2)8AZE Carbosieve ST, Carboxen 569,
Carbopack B% Tenax TA® ZA|EFAEZ o]
g dagaiys Hee A BRE sRFEA
5~25%¢ AYEE vEd A7 4L AuE o
< 9k

ol4el ARE Hol HulERAYHT} Hebahy o
AEE 2 & @ F U, Ad3H T
A LA E SR EAY R FETEES
Z2Aslr] HellAe AC 2 ACFE o/ 4% g9
o g HBI SHEH] i A2 HZ
He)

i

2. F3A 549 9493y Hax

HoAFeA HFEE Hrle Table 39 Level II
2 6708 A2E mAlste) AAFc AgzAA
FUHYFE AC, ACF % Carbosieve SHI2] 374
e AHAR F FVE 100E 7igeE &
A% WedE BOppm, =ZHA 230ppm, WA
70ppm, E2F2Zd#d 200ppm, W=He|iRd
AT 245ppm, HHPEZEHLAH | E 518ppm9]

FEFEeR :EBR =373 (05TLVAlA]
10TLV s=&el) sidsl™ Zo= Table 1091 e}
W ule} el

ACE ©| 8% A5 wgdgZe #Hatel welA+
7} 4z 274%, 675%E RS M Bgtew
s o7 dWadssBolieo)Er} 158%,
546%ol3lem ym= E27@E 13-65%, 182-
267%2 S|y FB/E7E A Vel

ACFE o| &3 ZHfde deEeoatdAEs ¥
el WolAlF7t 2z 99% 167%E A= @
fow g ¢of HBEdgLHopHeEx
6.1%, 511% olslen UMz 24L& 0.3~27%,
167~302%2 ®lud AHZr A eyt
Carbosieve SIIE o| &3 ZAfol= vggdgs #
aeh o)Al g7t 2z 140%, 2.09%% AFErt
713 sgren ogso s oddzs ool
E7} 36%, 301% olflen ywa 2de 01~
1.9%, 061~155%5 nud 4857 54 ey
th. AC/TDS®el ol vincenzo cocheo™ 2] B o]
9&¥ AdL2o HAre WolAF7t A2ZF 11.9%,
548%, HlEAdz&BolAdelarl 1279 1.499%,
WG AREAE 77%, 2.71%, WA 10%, 2.38%,
EdgZzadYd 1.0%, 232% xTHA 0.1%,
06%9 AE=E vehd RAs i Aozt e
i} ool Sy A4S ueste HFH M2
T 27 20T gExd oF 477 g9
dE B d-79 300C gatrel sy 2
AE B4 274 mel 2l AgEe AHolz
AR SdEE €438 FAAE AEE A
¢ AYEE Fol7] HilAE gF2RY Ae
4% 487 vt v A4 EAse 1
v H 3 gEe] AP EEAE Frld nE2 8
A 2 e HEke FEAEEY 4l
ol &% ESojags & o] ¥R 2
24, Abght gk 8-S ged £ gle]
ol mejsiel A}?. APk deAE FEA
2 et FRE Tenax TAT 209F olioz
Biasa glen FFz:sAlear FAA Y F5F 2
4o =27 d=2a 59 24 susks
A 5] d2A AunHzn Yt ? uges
AHES 2 e FAAZ 4R AIY Tenax TA,
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Chromosorb, Z18}3lo|& FIEEHWFS Carbotrap
o] #7144 240 AFHD ¥, Y o
# FRASE Aadyd AZE s vigEel
wiEd A H3Bm/g ol sh, Wdidel BeN2shT
olsh) W& WA F24 #7184 e
#AZ zgetn Yo, GFEAGRA(HSE?E
EEEAM9 MDHS7291 = Tenax TAE &
Aoz FAAH FHo wet G Fr] &S] 1
B2 2 aliretention volume, RV), SHAA| AR
F{safe sampling volume, SSV), E32% Fof
et gsg AAE ek azhd Tenax TA)
2o Fatalel dEiMe dEzs SI3EEd @
3 g7} Adrt A=A ekskoH”,

B A AE thFAeR vEAH nj¢ =
(820m/g °14), dAFAC] 55t 20Tl
A Aol 7hEEy] wiel HT frlEA &3
o dz) A8 ET glE Carbon molecular siever|
¢l Carbosieve SIIE 7153 o 2 o £ AT &

2 daag FAAR Adslr] 9§ ACFeY
oAE2di4e AR g vuyrst stz 818l
37FA) FFAC E gAYy FYeE LI
A WBLR e ACF > Carbosieve ST > AC
oz AYnyt zokem, umx gx12 Car-
bosieve SII > ACF > AC o2 HBE7 =4
vetdth ol g s 7 F3A 9 v gE ] &
olg} HEFEE 8l dE JIAE W ALT 9
= g4 alelet g e AEY dg
e FHEAR ACFE AMHRE AF Ag=r) &5
AL G ok

3. %7184 S5 84 2 27
Wdo mE g3 8 "

AC, ACF, Carbosieve SII 3%/ &#&Ale 6

A EEF4 E4F718A4AZ £34% & £ag

A (CSy A de2b(TDS)e g A% AR o

Table 10. Accuracy of TDS for analyzing by Sorbent

Solvents" Sorbent” Spﬂéd;?;g ) M?jfeﬁingg?]g (mezr]? ii/OSD) CV% | B%
AC 0.9878 0.717020.0438 726%49 6.75 -274

MeOH ACF (L9878 1.0148£0.0316 1027£31 3.02 27
C-sm 0.9878 0.2492 £0.0701 ROE18 2.00 -1490

AC (0.8155 0.7631 £0.0141 936+1.7 182 -6.4

n-Hexane ACF (18155 (0.8048+0.0149 087+£18 1.82 -13
C-51n 0.8155 0.8162+0.0162 100114 1.40 0.1

AC 0.2183 0.2093 +0.0046 Hot20 2.09 -4.1

Benzene ACFEF 0.2183 0.2190 00067 1003+19 1.89 Q.3
C-5m 0.2183 0.2162+0.0010 986106 0.61 -1.4

AC 1.0863 1.0720£0.0254 R 7+22 2.23 -1.3

TCE ACF 1.0863 1.0792x0.0243 993+27 2712 -0.7
C-5II 1.0863 1.0887=0.0157 100.2+1.6 1.59 0.2

AC 0.99%2 09312100241 935+25 267 -85

MIBK ACF 0.9962 0.8974£00134 90.1£15 167 -99
C-SH 0.9962 0.9774+0.0193 98110 1.02 -1.9

AC 0.2497 0.2103x0.0142 842146 5.46 -158

EGMEA ACF 02497 0.2344+0.0274 939148 511 -6.1
C-SII 0.2497 0240600101 95.4+29 301 -36

1) Number of each sample by sorbent @ 6
2} AC : Activated carbon, ACF : Activated Carbon Fiber, C-SIII : Carbosieve SII
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Fig. 2. Desorption efficiency of desorption methods and Sorbent by type of orhanic solvents
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