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Table 2. Operating Conditions of Gas Chromatograph

Variance Conditions
Instrument Agilent 6890N Gas Chromatograph USA
Detector FID(Flame lonization Detector)
Injector Capillary Split Mode
Column DB-VRX(60mx0.25mmx1.4m)
Carrier Gas Nitrogen
Flow Rate 1.2 m¢/min and 2.0 mé/min
Split Ratio 25:1
Injector Volume 1l
Detector Temperature 220 C
Injector Temperature 250 C
Oven Temperature 100 C
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Table 3. Comparison between the SKC charcoal tubes and the tubes packed with the test charcoal tubes(TCT) at lower concentration level

15 min-sampling 30 min-sampling 60 min-sampling 120 min-sampling
front back front back front back front back
section section section section section section section section
Benzene
Mean 0.9009 N.D 0.6342 N.D 0.4800 N.D 0.3511 N.D
SKC SD 0.0307 - 0.0478 - 0.0307 - 0.0104 -
CV(%) 3.4025 - 7.5299 - 6.3895 - 2.9695
Mean 0.8663 N.D 0.5923 N.D 0.5219 N.D 0.3353 N.D
TCT SD 0.0101 - 0.0150 - 0.0449 - 0.0143 -
CV(%) 1.1691 - 2.5392 - 8.6067 - 4.2683
Toluene
Mean 6.7249 N.D 7.5842 N.D 8.8852 N.D 3.8237 N.D
SKC SD 0.1800 - 0.1865 - 0.1895 - 0.0829 -
CV(%) 2.6766 - 2.4592 - 2.1328 - 2.1685
Mean 6.7690 N.D 7.3711 N.D 8.7108 N.D 3.7342 N.D
TCT SD 0.0725 - 0.0587 - 0.1904 - 0.1881 -
CV(%) 1.0710 - 0.7957 - 2.1855 - 5.0361
0-Xylene
Mean 5.9881 N.D 6.8314 N.D 8.3088 N.D 3.8382 N.D
SKC SD 0.0814 - 0.2369 - 0.2429 - 0.2152 -
CV(%) 1.3595 - 3.4680 - 2.9231 - 5.6075
Mean 5.8471 N.D 6.7779 N.D 8.0654 N.D 3.8792 N.D
TCT SD 0.1120 - 0.0860 - 0.2135 - 0.2334 -
CV(%) 1.9150 - 1.2694 - 2.6471 - 6.0178

Table 4. Comparison between the SKC charcoal tubes and the tubes packed with the test charcoal tube(TCT) at higher concentration level

15 min-sampling 30 min-sampling 60 min-sampling
front section back section front section back section front section back section
Benzene
Mean 8.3 N.D 8.3 N.D 8.6 N.D
SKC SD 05 - 0.3 - 0.2 -
CV(%) 6.5 - 3.8 - 2.7 -
Mean 8.2 N.D 8.0 2.0 1.0 55
TCT SD 0.4 - 0.8 0.9 0.1 1.2
CV(%) 5.1 - 10.1 45,0 14.7 215
Toluene
Mean 88.0 N.D 88.0 N.D 89.5 N.D
SKC SD 6.3 - 2.8 - 3.7 -
CV(%) 7.2 - 3.2 - 41 -
Mean 90.3 N.D 90.3 2.4 477 429
TCT SD 44 - 2.6 2.3 54 9.0
CV(%) 49 - 2.8 98.7 11.3 21.0
0-Xylene
Mean 70.9 N.D 709 N.D 69.4 N.D
SKC SD 5.1 - 2.3 - 34 -
CV(%) 7.2 - 3.3 - 49 .
Mean 73.3 N.D 73.3 N.D 71.3 N.D
TCT SD 35 - 3.0 - 42 -

CV(%) 47 : 41 . 59
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Table 5. The equilbrium adsorption capacitylwe) and adsorption rate coefficient(kv) values for toluene

Challenge Concentration Flow rate Adsorption capacity, (we)  Adsorption rate coefficient, (kv)
Level(ppm) Actual(ppm) (Lpm) (9/9C) (min-1)
charcoal tube SKC
20 1543 1.017 0.2153 18078344145
50 46.03 1.002 0.2734 2646552597
100 101.22 1.020 0.3246 429421837
200 202.16 1.007 0.3790 92335994
400 346.03 1.020 0.4105 23997816
charcoal tube Sensidyne
20 15.15 1.017 0.1746 22979457641
50 45.94 1.003 0.2393 2447861150
100 100.61 1.010 0.2526 572788299
200 201.55 1.019 0.2939 66148294
400 347.69 1.030 0.3112 26926863
charcoal tube test
20 1521 1.017 0.0747 27076489630
50 45.61 0.99 0.1078 3792042275
100 100.47 1.02 0.1409 593417793
200 201.18 1.028 0.1797 89309076
400 345.44 1.02 0.2044 39224104
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Table 6. Stability by storage Method and Duration

Spiked Amount(zg)

C Duration Benzene Toluene 0-Xylene
ategory No
(days) 853 1705(ug)  1687.8(ug)  3375.6(ugl  1697.6(ug)l  3395.1(ug)
sample sample sample sample sample sample
MeanSD 86.4+15  165.1+12 1693.8+258 33232+29.4 1588.0£25.1 3264.24455
1 3 cv 0.017 0.007 0.015 0.009 0.016 0.014
Recovery rate(%) 1013 9.8 100.4 98.4 935 9.1
Mean£SD 821405  158.1+04 1674.4£357 3282.5+12.1 1573.9+119 3061.5%15.2
7 3 cv 0.007 0.003 0.021 0.004 0.008 0.005
Recovery rate(%) 96.2 92.7 99.2 97.2 92.7 90.2
Room Temperature
MeantSD 839105 1677415 166774137 3310.5+16.2 1567.1#31  3200.918.0
14 3 cv 0.006 0.009 0.008 0.005 0.002 0.003
Recovery rate(%) 9.3 9.4 98.8 9.1 923 94.3
Mean+SD 86.8£0.7  159.0+106 1637.7+21 3282.5t25.0 1555.646.8 3206.2457.4
21 3 cv 0.008 0.067 0.001 0.008 0.004 0.018
Recovery rate(%) 1017 93.3 97.0 97.2 91.6 9.4
Mean+SD 84.2¢0.7 1679439 1687.0£58.2 33615+78.7 1624.8189  3309.0475.1
1 3 cv 0.008 0.023 0.034 0.023 0.005 0.023
Recovery rate(%) 9.7 9.5 100.0 99.6 95.7 975
Mean£SD 854104  167.6+0.6 16815+31.6 3474.4+108 1618.9+17.4 3267.2+10.0
7 3 cv 0.004 0.004 0.019 0.003 0.011 0.003
Recovery rate(%) 100.1 98.3 99.6 102.9 95.4 96.2
Refrigeration
Mean+SD 85.1#15  167.74¢10 1667.9+318 1667.7t+13.7 1612.8+157 3180.9+11.0
14 3 cv 0.017 0.006 0.019 0.008 0.010 0.003
Recovery rate(%) 99.7 9.4 9.8 9.3 95.0 93.7
MeantSD 82.1£16 1636117 1668.6£524 3399.7t+94.2 1614.7#39.0 3258.9+91.3
21 3 cv 0.020 0.010 0.031 0.028 0.024 0.028
Recovery rate(%) 9.3 9.0 98.9 100.7 9.1 9.0
Mean+SD 85919  168.6+29 1679.6£39.7 3373.6148.6 1592.3t40.2 3342.9+47.7
1 3 cv 0.022 0.017 0.024 0.014 0.025 0.014
Recovery rate(%) 100.7 9.9 99.5 99.9 93.8 98.5
Mean+SD 82212 1618488 1666.9t20.0 3346.0t178.1 1562.1+29.4 3288.9+23.8
7 3 cv 0.015 0.055 0.012 0.053 0.019 0.007
Recovery rate(%) 9.4 9.9 98.8 9.1 92,0 9.9
Freezing
Mean£SD 840105  169.1+06 1654.7¢126 33305105 1572.0£15.8 3295.9:15.8
14 3 cv 0.006 0.0036 0.008 0.003 0.010 0.005
Recoveryrate(%) 9.4 99.2 98.0 9.7 92.6 97.1
Mean+SD 89.2¢15 175118 1653.1#27.0 3325.1+230 15523150 3207.132.6
21 3 cv 0.017 0.010 0.016 0.007 0.010 0.010
Recoveryrate(%) 104.6 102.7 97.9 9.5 914 94.5

3t A7t E]X o AR FUE B AR FAERe] % 9IS & E AGYEE A7IAY, charcoal FX
Eu G2 AL A E(SKC, Sensidyne) ] Q13T & S7M71A, WEEA] Back Sectlong
et lﬂ_‘ﬂr 50% % SHAl dERE, 4. webx] =4k Sampler /Aol BABlojof & Ao R gkt
Az Bere] Aot F79 2 Reactivation Process (600TC)E AH 1%
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