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Figure 1. Schematic of the experimental apparatus and system.
(D Compressed air filter and regulator panel @ Air flow regulator
@ Air flow meter @ Humidity generator & Humidity sensor ®
Flash evaporator (@ Device to circulate air and control of air
velocity ® Air sampling pumps and charcoal tubes @ Multigas
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o-xyleneg 7B¢IAlE A FH 7)(GilAir sampler, Gilian Instrument Corp.
US. Al sulellA 7b3 wol AHgHz = F4HEH(SKC Corp
US.A)% 2040 mesh®] 2] ¢F8- &€ (Aldrich Chemical Company,
Inc. US.A)E o] &3l ¢=(100 mg)® HF(B0 mg)e® FEst A
Z% g3Adns 9289 019 ~ 021 Ipme FHeE TP

(2) AlEAAFH A S dA4
gAee] 2Fd uegt s dE Lol e B AN
= HAYEEE toluene 28 U 2Y, test chambertl¥ toluene &

=

rir

AAZE EYHY zkd] el Photoacoustic  Multigas
Monitor(Annova, Model 1312, Denmark)ol] &2 UA0987 HE (F
Az 3.4 i, LOD : 0.04 ppm)E ol &84 AArez 18k
Ao 3% F7]84] 5 Multigas Monitordll 4 AAIzte.2 A
29 248 AT F APE TV HEReY 2 adA /718
A Fd#Fes x2Hs HxE 20ppm, 50ppm, 100ppm, 200ppm,
400ppme 2 THEo] XA AlE XL toluened 7HSIAE A
2 7}(GilAir  sampler, Gilian Instrument Corp, U.S.A)l
#226-01GWS, SKC Corp. US A % #301935 SENSIDYNE Corp.
US.A 7 20-40 meshe} Alefg& &= (Aldrich Chemical Company.
Inc. US.A)E& A2F3 SFo FEGol Fado 600mgs FYdto
Zrzte] g eAE A xRt AAAE AHH7I(GilAir sampler, Gilian
Instrument Corp., US.A)ol 423t 098 ~ 1.2 Ipm¢] FH22 %
At SdgdHE FEo & gAAHEE AHB U o HAI=
EZGYPLARAE o] &5t FASHS HrlstAH

O A3 347 By FHeTe] AN
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Ha A A(mass transfer balance equation)2=ZHH  FEH
Reaction Kinetic(RK) equatione] A #stcta g4 JthWood,
1994, Vermeulen, et al., 1984).

e (AR ) - IR W R D
t, - J33}A7Hbreakthrough time, min)
w, : BAe 1 g4 F2&F(equilibrium adsorption capacity
g/g carbon)
w A2k (weight of carbon adsorbent, g)
C, . A8 % %Z(challenge concentration, g/cc)
@ % (air rate, ml/min)
pp - BAere] VX (bulk density of the charcoal tube, g/cc)
k, : &2 & 7 4 (adsorption rate coefficient, min-1)
C, : 335 = (exit concentration, g/cc)
(A BEss, ¢, st Astd A 2 o 2o
Com e A 2
L
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A7 A uAHFE m P m,E AFAM I FIAFHEZHY
curve fitting program(jandel Scientific A}¢] SigmaPlot)& ©]-8 3}
FHA ) E FAEE(Codl d3te] o HAFAE WFATE F

gyge] FA8RL APy FrolmW, FEd FAEY
Ad wee o 7Axzt Aol ok B AFelAE sty 2
B2 shbsEst APEE 100%0) o)& Wrxe] MR FHIHE

A

2 dovz olyd s AHEDubinin/Radushkevich(D/R) & 3

=234 2 (adsorption  isotherm  equation)= & £-3} % tH(Dubinin,

W.=W.d,expl-6W P, *R*T*(In —*—)?] ———=--m-mm- A 4>
sat
W, . & 28 2 (equilibrium adsorption capacity, g/g carbon)
W, : carbon micropore volume, cc/g
d, : Liquid density of absorbate, g/cc
b . empiricl coefficient, t

o . partial pressure at C,

—12..



p.. - saturation vapor pressure at T(" K)
P, : molar polarization

R : ideal gas constant

T : absolute temperature

== Fol%(Rose &, 1982). &£=7 $2% fdor wsHe 32
kol et {7184 Frigtel @97l Yot gdew AR
A BbgRle] e e HEA] A% 4@ e 20-40 mesh

o] ¢Z(100 mg)# HF(B0 mg)e 2 TRt FAGBRL x5}t
benzene, toluene, o-xylene= 1 : 20 : 20 ¢ v &= wjgst & A&
#eol ¢Fol| v FFAZ](Exmire microsyringe, ITP Corporation,
Japan)& ©]-&3to] 409 8 wA FRUT F ARE G, WAE WF
Aol ZHzE BRASIEA ARE ART GelA 1Y 15, 27, 3FH 95
g RAFLEE FIANE 6708 FEs SAwHy d3H SEe

7+zy Basigon B3934 25 Table 13 2oh
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Table 1. Conditions by Storage Method

Category Temperature(T)
Room Temperature 200 £ 05
Refrigeration 35 * 08
Freezing -148 £ 1.0

3)

M
1z

et
o,

g3g ol&¥ WES gstraFe F4 ¥ 42 NIOSH
Method 15009 o] &3t ABE At FA8HAHNIOSH.
1994). Alz9 232 4T HAZFE T F, ol (Crown
guaranteed reagents, Yakuri Pure Chemicals Co., LTD, Japan) 1m{=
Attt g2 AlEE BEolRd HEVIVF HEE JtAaE2nE
g9 (Gas chromatography-Flame Ionization Detector(GC/FID),
Model Agilent 6890N, Agilent Technologies, USA)E 43t o
Zb~AaZntE e 242318 Table 29 Zr)

Table 2. Operating Condition of Gas Chromatography

Variance Conditions
Instrument Agilent 6890N Gas Chromatography. USA.
Detector FID(Flame lonization Detector)
Injector Capillary Split Mode
Column DB-VRX(60m X 0.25mm X 1.4/m)
Carrier Gas Nitrogen
Flow Rate 1.2 m¢/min and 2.0 m¢/min
Split Ratio 251
Injector Volume 1w
Detector Temperature 220 C
Injector Temperature 250 C
Oven Temperature 100 C

.-.14_
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ol
k1
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TollA SKC @43 Alg ddgo=z Azt &
eraizbe] v Al g

benzene, toluene, o-xylene®] EH-R/7]E44 AN FTEFF
S 2E7|59 oF 1/10 F=FolA SKC SAdekay} Ajg &

Az BHABBS FA) N2E At 24T AU Figure 2

ox
M,
(o
il

tE Ao JepdA s ggten) EAHoz F
o]7} gl ALZ YEIRTH(p<0.05).

Table 3, Table 4, Table 53 #o] SKC &Al&t& 52 Ald A9
51 % (back section)oll 4]+ benzene, toluene, o-xylene©o] 7& % A &Sk
th o] SKC €42 28 Ald gX4ee 2 X3 FAgor

AgsE AHsE B dE(front section)olAl F7] %  benzene,

toluene, o-xylene< EF FHEHUATGE AS Bo &=t gy Alg
gdeto 2 Az ATl 3 HAgrtd AL 2Ha SN 22
ASH 2zt o3 Aeg FAHTY ol FES RY JHed QAR
gAdgo|y G4 AAlde FAZ gl Aoz #Hridd
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Figure 2. Comparison between SKC charcoal tubes and

sampling tubes packed with the test charcoal tubes(TCT) at

low concentration levels.
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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(benzene)

15 min-sampling 30 min-samphng 60 min-sampling 120 min-samphng
front back front back front back front back
section section section section section section section section
No.1
SKC1 08477 ND 05887 ND 0.4736 ND 03515 00137
SKC2 0.9243 ND 06216 ND 04669 ND (3341 -00522
SKC3 0.9143 ND 06205 N.D 04388 ND 0.3553 00046
SKC4 09149 N.D 07156 ND 05121 N.D 03624 0.0347
_____ SKC5 09032  ND 06248 _ ND 05087  ND 03520 _ 00159
Mean 0.9009 ND 06342 ND 04800 N.D 03511 0.0033
SD 00307 - 00478 - 00307 - 0.0104 00329
CV(%) 34025 - 75299 - 6 3895 - 2 9695 589.7031
TCT1 0.8570 ND 06052 ND 05172 ND 03336 00264
TCT2 08759 ND 06065 ND 05387 N.D 0.3490 0.0277
TCT3 08631 ND 0.5956 ND 0.5066 N.D 03210 0 0469
TCT4 0.8573 ND 05830 ND 5849 ND 0.3221 -00141
L. TCTs 08782 ND 0573 ND 04622  ND 03511  -00660
Mean 0.8663 ND 035923 ND 05219 ND 03353 0.0042
SD 00101 - 00120 - 00449 - 00143 00451
CV(%) 11691 - 25392 - 86067 - 4 2683 1069 6135
No 2
SKCt 05174 N.D 06144 ND 05514 ND 03771 0.0604
SKC2 05203 N.D 0 6063 ND 05557 ND 03742 0.0301
SKC3 05121 ND 06165 ND 0.5732 N.D 03711 00015
SKC4 04998 N.D 0.6810 ND 05465 ND 0 3690 00107
,,,,,, SKC5 05154 ND 06474 ND 05397  ND 03393 00000
Mean 0.5130 ND 06331 ND 05573 ND 0.3662 00205
SD 00080 - 00310 - 0.0101 - 0.0153 00253
CV(%) 1.5557 - 48918 - 18184 - 41845 123.2864

TCT1 04999 ND 05307 ND 0.5549 ND 0 3424 -0.0021
TCT2 04958 N.D 03559 ~ ND 04932 N.D 03522 0.0000
TCT3 05002 N.D 02849 N.D 0.8346 ND 0 3664 00369

TCT4 0.5042 N.D 02191 ND 04796 N.D 03544 00202
TCT5 0.5070 ND (05232 N.D 05351 ND 03392 0.0215
" Mean 05014 ND 03828 ND 0579  ND 0.3509 00153
SD 0.0043 - 0.1403 - 0.1458 - 0.0108 00163
CV(%) 0.8550 - 36.6502 - 25 1697 - 30650 106 7578
No 3
SKC1 0.5461 ND 05913 N.D 0.5419 ND 0.3504 0.0215
SKC2 0.5685 N.D 05987 ND 05091 ND 03260 0.0038
SKC3 0.5447 N.D 0.4390 ND 05461 ND 0.3322 -0.0190
SKC4 0.5305 N.D 07335 N.D 0.5772 N.D 03358 0.0757
______ SKC5 0545  ND 0132  ND  055%  ND 03123 _ -00007
Mean 0.5466 N.D 05033 N.D 0.5467 ND 0.3313 0.0163
SD 0.0137 - 0.2213 - 0.0251 - 0.0139 0.0362
CV(%) 2.5086 - 439583 - 4.5945 - 41991 222 7184
TCT1 0.5562 N.D 0.5790 N.D 0.7178 N.D 0.3091 -0.0067
TCT2 0.5391 ND 0.5898 ND 0.5991 ND 03297 0.0079

TCT3 0.5520 ND 05839 ND 05023 N.D 03054 01337
TCT4 0.5416 ND 0.5805 ND 05699 ND 0.3349 -0.0068

...... TCTs 05424  ND 0582 ~ ND = 05027 ND 03035 00397
Mean 05463 N.D 05837 ND 05783 ND 0.3165 00336
SD 0.0074 - 00042 - 00887 00147 00591
CV(%) 13519 - 07251 - 15 3341 - 16363 176 0318
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Table 4. Comparison between the SKC charcoal tubes and the tubes packed
with the test charcoal tubes(TCT) at lower concentration level(toluene)

15 min-sampling 30 mun-samphng 60 mun-sampling 120 min-sampling
front back front back front back front back
section section section section section section section section
No.1
SKCI 169822 ND 77116 ND 89583 N.D 39203 -0 0232
SKC2 11 9386 N.D 79292 ND 8.7327 ND 37548 -00116
SKC3 117281 ND 7 8963 ND 87178 ND 40149 -00139
SKC4 117750 N.D 9 4858 ND 94331 ND 37806 -0 0096
SKC5 116916 ND 7989  ND 90737 ND_ 39485 _ -00145

Mean 11.6231 ND 82025 ND 8 9831 N.D 38838 -0.0145

SD 03705 - 07249 - 02934 - 0.1118 0 0052
CV(%) 31877 - 843373 - 3 2666 - 2.8786 -359335
TCT1 10.9776 ND 76572 ND 8 8566 ND 36621 -00181
TCT2 11 2089 ND 7.6678 ND 87614 ND 4.0889 -00128
TCT3 11.0850 ND 7 4768 ND 86704 ND 3.7756 -0 0108
TCT4 10 9424 N.D 74770 ND 7 2522 N.D 37146 -00112

TCT5 112126 ND 72169 ND 85943 _ ND 4052 _ 00169

Aean 11 0853 ND 74991 ND 84270 ND 38593 -0 0140

SD 01260 - 0.1831 - 0 6641 - 01987 0.0034
CV (%) 11366 - 24412 - 7.8801 - D 1486 -23 5844

No 2

SKCI 6 481 ND 7 4653 ND 88943 ND 4 2813 -0 0085
SKC2 6 4753 ND 71985 ND 9.0671 ND 41312 -0 0087
SKC3 6 4202 ND 7 5835 ND 92242 ND 41321 -00232
SKC4 62372 ND 7.2206 ND 9 0362 ND 3 809 -00232

SKC5 6387 ND 73012 ND 8502 _ ND_ 3873 002

NMean 64005 ND 7 3538 ND 89448 ND 40451 -00174

SD 00991 - 0.1657 - 02738 - 01978 0 0080
CV (%) 15488 - 22533 . 30609 - 48887  -46 1040
TCT1 60693 ND 71095 ND 87738 ND 37158 -0.0149
TCT2 6 0695 ND 71728 ND 85478 ND 42930  -00121
TCT3 61690 ND 73179 ND 8 8380 ND 41655  -0.0127
TCT4 6.1881 ND 7 2368 ND 83029 ND 40285  -00112
TCTS 62423 ND 72111  ND 85341 ND 38345  -00164
‘Mean 61477 ND 72096  ND 85993 ND 4.0195 -0 0135

SD 00763 - 00772 - 02134 - 02259 00022
CV(%) 12414 - 10709 - 2 4817 - 56193  -159911

No.3
SKC1 6.7128 ND 7.4367 ND 90441 ND 39171 -0 0106
SKC2 6.9306 N.D 75100 ND 8 60635 ND 37200 -0.0232

SKC3 67767 ND 7.4888 ND 877885  ND 37913 -00150
SKC4 64830 ND 7.5805 ND 89544  ND 39000 00060
SKC5 66713 ND 79048  ND 904133 ND 37900  -00102

Mean 6.7249 ND 75842 N.D 8.8852 ND 3.8237 -0.0130
sh 01800 - 0.1865 - 0.1895 - 0.0829 00065
CV(¥) 26766 - 2.4592 - 2.1328 - 2.1685 -50.1859
TCTI 6 8856 N.D 7.2971 ND 8.84765 ND 35620 -0.0172
TCT2 67425 N.D 73717 ND 8.87250 ND 39071 -0.0117
TCT3 6 7864 ND 7 3548 ND 8 70456 N.D 36209 -00162
TCT4 67335 N.D 7 4607 ND 873381 ND 39676 -00101
TCTS 66971 ND_ 73712 ND 839532 ND 36134 00146
NMean 6 7690 ND 73711 ND 87108 ND 37342 -0.0140
sD 00725 - 00587 ~ 01904 - 01831 00030
C\ (9%) 10710 - 0.7957 - 2 1855 - 50361 -21 3790
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Table 5. Comparison between the SKC charcoal tubes and the tubes packed
with the test charcoal tubes(TCT) at lower concentration level{o—xylene)

15 mun-sampling

30 min-sampling

60 min-samphng

120 mun -sampling

front back front back front back front back
section section section section section section section section
Nol
SKCI 10 6636 ND 7 9836 ND 8 4000 ND 37083 -0 0238
SKC2 11 6450 ND 74146 ND 8 1954 ND 35989 -00213
SKC3 113841 ND 73702 ND 8 2605 ND 38632 00240
SKC4 112953 ND 89138 ND 89671 ND 3 6639 -00192
SKCS ] 113269 ND 74687 =~ ND 86115 ~~ ND 3823 = -00193
Mean 11 2630 ND 76902 ND 8 4869 ND 37329 00219
SD 03623 - 06874 - 03122 - 01097 00029
CV(%) 32167 - 89385 - 36785 - 279394 -133657
TCTI 10 8765 ND 7.2448 ND 83133 ND 35309 00171
TCT? 110979 ND 7 2861 N.D 83945 ND 39700 -00209
TCT3 10 9665 ND 6 9663 ND 8 2455 ND 36891 -00206
TCT? 107797 ND 70707 ND 6 8082 ND 35765  -00243
TCTS ] 109834 ND 67711 ND 82015 ~ ND 39680  -00238
Mean 10 9408 ND 7 0678 ND 79926 ND 37469 -00213
SD 01196 - 02105 - 0 6661 02108 0 0029
CV(Y%) 10933 29738 - 83338 56250 135424
No 2
SKClI 6 0958 ND 70140 ND 83715 ND 41260 -00159
SKC2 6 0098 ND 6 6690 ND 8 3802 ND 39363 -00194
SKC3 59883 ND 71441 ND 8 4284 ND 38700 -00233
SKCA 58683 ND 6 5889 ND 8 4824 ND 35813 -00220
SKC5 59781 ND 67410 ND 78316 ND 36775 -00205
Mean 59881 ND 6 8314 ND 8 3088 ND 38332 -00202
SD 00814 - 02369 - 0 2429 - 02152 0 0028
CV(%) 13595 - 3 4680 - 29231 56075  -139955
TCT1 57670 ND 6 7201 ND 82676 ND 35775 00228
TCT2 5 6955 ND 67232 ND 8 0246 ND 41761 -0 0138
TCT3 58834 ND 6.9277 ND 8 2780 ND 10724 -0 0268
TCT4 59576 N.D 6.7671 ND 77673 ND 38760 -0 0200
ICTs 59321 ND 6513 ND | 79896 ND 3740 | -00120
Mean 5.8471 N.D 67779  ND 8.0654 ND 3 8792 -00195
SD 01120 - 0 0860 - 02135 - 02334 0 0058
CV(%) 1 9150 1 2694 - 26471 60178  -297531
No 3
SKC! 6.0294 ND 6 7689 ND 83879 ND 37661 -0 0282
SKC2 63121 N.D 68333 ND 79958 ND 35595 -00236
SKC3 6.1637 ND 70455 ND 81085 ND 36333 00229
SKC4 57625 N.D 69825 ND 82186 ND 37680 00222
JOKGS 35187 ND 70178 ND 83524 ND 36539 -00147
Vean 55573 N.D 6.9296 ND 82126 ND 36766  -00223
SD 11574 - 0.1216 - 01644 - 00900 00049
CVI(% 20 8273 - 17544 - 2.0024 - 24475 -21 8719
TCTI 65673 N.D 6 8542 ND 8 3851 ND 34373 00086
TCT2 6.4718 ND 6 9052 ND 83031 ND 3841 -0 0234
TCT3 6 4641 ND 6.9227 ND 8.1979 N.D 35154 -00178
TCT4 64016 ND 70994 ND 82497 ND 38371 -00178
TCT3 63434  ND 69088  ND 79106  ND 33078 -00193
\Mean 6 4500 ND 69331 ND 82093 ND 36334 -00178
SD 00832 - 00939 0 1808 - 02102 0 0060
CV (%) 12905 - 13527 - 29019 - 57735 339643
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Figure 3. Comparison between SKC charcoal tubes and

sampling tubes packed with the test charcoal tubes(TCT) at

higher concentration levels.
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Table 6. 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 {ront section  back section

Benzene
SKC 1 90 ND 85 ND 84 ND
SKC 2 83 ND 86 ND 84 N.D
SKC 3 79 ND 84 ND 86 ND
SKC 4 76 ND 80 ND 84 N.D
SKC5 85 ND 80 _ ND_ 90 ND
Mean 83 ND 83 ND 8.6 ND
SD 05 - 03 - 02 -
CV(%) 65 - 38 - 27 -
TCT1 8.1 ND 89 09 12 6.6
TCT2 8.2 N.D 74 26 09 45
TCT3 79 N.D 69 32 09 4.8
TCT4 79 ND 86 17 09 47
,,,,, TCTS .89 ND 81 15 A1 .70
Mean 82 ND 80 20 10 55
SD 04 - 08 09 01 12
CV (%) o1 - 101 450 147 215
Toluene
SKC 1 989 ND 922 ND 879 N.D
SKC 2 819 ND 871 ND 8.8 N.D
SKC 3 878 N.D 889 ND 89.6 ND
SKC 4 833 ND 845 ND 890 ND
SKCS 848 ND . 872 ND_ %5 ND
Mean 880 N.D 880 ND 895 ND
SD 63 - 2.8 - 37 -
CV(%) 772 - 32 - 41 -
TCT1 836 ND 873 04 545 279
TCT2 930 N.D 938 33 45,7 480
TCT3 906 ND 900 6.1 427 497
TCT4 89.3 ND 918 09 432 475
_____ TCTS %2 ND 886 12 821 4l
Mean 903 N.D 903 24 477 429
SD 44 - 2.6 23 54 90
CV(%) 49 - 2.8 98 7 113 210
o-Xvlene
SKC 1 795 ND 742 ND 67.3 ND
SKC 2 67.7 N.D 703 ND 658 ND
SKC 3 718 N.D 716 N.D 691 N.D
SKC 4 674 N.D 678 N.D 699 N.D
SKC5 682  ND 706 ND 7 ND
Mean 709 ND 709 N.D 69.4 N.D
SD 5.1 - 2.3 - 3.4 -
CV(%) 7.2 - 3.3 - 49 -
TCTI 682 N.D 69.9 ND 64.1 N.D
TCT2 745 ND 76.7 ND 745 ND
TCT3 740 N.D 759 ND 736 ND
TCT4 724 N.D 734 ND 734 N.D
TCTS 7T ND_ 708 ND . ....708 ND
Mean 733 ND 733 ND 713 ND
SD 35 - 30 - 42
CV(%) 47 - 41 - 59 -
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Figure 4. Breakthrough curve through each charcoal tubes

against toluene at 20 ppm level.
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Table 7. The equilibrium adsorption capacity(w.) and
adsorption rate coefficient(ky) values for toluene

Challenge adsorption  adsorption rate
) Flow rate capasity, coefficient,
Concentration (We) (k,)
Level(ppm)  Actual(ppm) (Lpm) (g/8C) (min ')

charcoal tube SKC

20 15.43 1.017 0.2153 18078344145
o0 46.03 1.002 0.2734 2646652597
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 15.21 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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Figure 9. Toluene adsorption isotherm of the SKC charcoal.
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obtained from curve fitting to the D/R isotherm equation.
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Table 8. Stability by storage Method and Duration

Spiked Amount(gg)

5 Duration Benzene Toluene o=\ lene
Categors (das &) o
asv s
85 3ug);  17050u)’ 1687 8tu)’  337560m 1697 6lue) 3395 1(ug)/
sample sample sample wample ~ample sample
Mean ' SD 864115 1651+12 16938+258 33232+204 158301251 32642+455
| ; o\ 0017 0007 0013 0009 0016 0014
Recovery 4015 96 8 100 4 98 4 93 5 96 1
rate(%o)
Mean ' 5D 821405 1581+04 16744+357 12825+121 1539+119 30615+152
. ; C\ 0007 0003 0021 0004 0008 0003
Il
Recovers — gep 927 99 2 g7 2 92 7 90 2
rate(Mo)
Room Mean ' S 839+05 1677+15 16677+137 33105+162 1%71+31  32009+80
Temperature X C\ 0006 0009 0003 0003 0002 0003
14
Recovery 98 3 98 4 98 8 a8 1 92 3 94 3
rate(%%)
Mean ' SD 868+07 1590+106 16377+21 I225+250 15355668 30062+57 4
21 3 L 0008 0067 0001 0008 0004 0018
Recovers 41 5 933 97 0 97 2 916 94 4
rate(“o)
Mean "SD @42+07 1670+39 16870+582 336157787 16248489 33090+751
| z & 0008 0023 0034 0023 0005 0023
Recoven 98 7 98 5 100 0 99 6 95 7 97 5
rately)
Mean | SD 854404 1676+06 16815316 34744+108 16189+174 32672+100
) \ Cv 0004 0004 0019 0003 00N 0003
7 K
R
CRER T 00 4 98 3 99 6 102 9 95 4 96 2
rate(?s)
Refrigeration Mean ' SD 851+15 1677+10 16679+318 16677+137 L6I2R+137 31809+110
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Abstract
Development of sampling tubes for organic
solvents and study on the adsorption capacity of
the activated charcoal

Bae, Ya Sung
Division of Industrial Hygiene Engineering
Graduate School of Occupational Safety and Health
Hansung University

Director
Park, Doo Yong, Dr.P.H., CIH

It has been tried to develop passive samplers for organic solvents in
Korea. The structure and principle of the charcoal tube and passive
samplers is very simple. However, it is critical to select and pack
the suitable charcoal to obtain good performance. Adsorption
capacity for the charcoal were tested in this study to verify the
performance of them for the use of the sampling media in industrial

hygiene field.

Two set of experiments were conducted. The first experiment was to
test performance of the tested charcoal that were assembled in the
laboratory with the use of the GR grade charcoal. The other tests
were investigate the adsorption capacity of the charcoal tested in
this study and charcoals embedded in the commercial charcoal tubes.
Known air concentration samples for benzene, toluene, and o-xylene
were prepared by the dynamic chamber.

1. At low air concentration levels (0.1 x TLV), there was no
significant differences between the tested charcoal tubes and the
SKC charcoal tubes. This implies that there is no defect with the
adsorption capacity of the charcoal.



2. At high concentration with 60 minutes sampling, the breakthrough
were found only in the tested charcoal while no breakthrough were
shown in the SKC charcoal. In the tested charcoal, benzene were
pass through to the back section of the tested charcoal tube.

3. From the breakthrough tests for the charcoal, the micropore
volume (Wo) were calculated by the curve fitting with the use of
Dubinin/Radushkevich(D/R) mass balance equation. The calculated
values were 0.687 cc/g for the SKC, 0.504 cc/g for Sensidyne, and
0.419 cc/g for the tested charcoal(Aldrich).

4. Adsorption capacities were obtained from the isotherm curves
shown adsorption capacities at several levels of the challenge
concentration. All range of the air concentration concerned in
industrial hygiene, the SKC charcoal showed approximately two
times of adsorption capacity compared to the tested charcoal.
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