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7184 FAdFS =4 =5 40 ppm

Alg 32 A1E3 g#42E AR AFH 7] (GilAir sampler, Gilian
Instrument Corp., US.A)°l @ 226-01GWS, SKC Corp. US.A @
20-40 mesh®] A ¢kg& A e (Aldrich Chemical Company. Inc. U.S.A)
@ A&zt A7 20-40 mesh®] Alekg A€ (Aldrich Chemical
Company. Inc. US.A)S 433 S35 F&E¢lo] Fel#del 300mgs +
st Zhzhel dAdeds Alxdted JHJIAE AMFH7I(GilAir sampler,
Gilian Instrument Corp., US.A)o| 1434 198 ~ 2.1 Ipme HFHo
2 XetdA SAEEHE gRdeE ARt o] Ay B4y

WAAE ol gstol FATHS Frrekler GCo +4x1E Table 1

g

Table 1. Operating Condition of Gas Chromatography

Variance Conditions
4 7]7] M600D Gas Chromatography. Korea
Instrument
Gas valve (VICI A60 Valco Instruments Co. USA)
Detector FID(Flame Ionization Detector)
Injector Capillary Split Mode
Column DB-VRX(60m X 0.25mm X 1.4um)
Carrier Gas Nitrogen
Flow Rate 1.2 m¢/min and 2.0 m¢/min
Split Ratio 20 11
Injector Volume 1 ul
Detector Temp. 220 C
Injector Temp. 250 C
Oven Temp. 60 C
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t, - 93] 7H(breakthrough time, min)
w, . @A 1 g3 & &8 (equilibrium adsorption capacity, g/g
carbon)

W . A erek(weight of carbon adsorbent, g)
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: A8 & %(challenge concentration, g/cc)

Q : % (air rate, ml/min)

oy 1 & Ee] Wi (bulk density of the charcoal tube, g/cc)
k, : &2 & A5 (adsorption rate coefficient, min—1)

C, : 335 = (exit concentration, g/cc)
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Table 2. Break through time though SKC charcoal

Break through

level(ppm) Actual(ppm)  Flow late(lpm) ) .
time(min)
1 40 38.4321 2.014 9.182
2 40 39.6800 2.012 8.875
3 40 40.1575 2.014 9.420
4 40 41.0235 2.010 9.125
5 40 40.0760 2.013 9.425
mean 40 39.8738 2.012 9.169
SD 0 0.9433 0.002 0.199
SKC charcoal
50
40 A L
E 30-
S
£
C
.S
T 20 -
IS
]
(&S]
C
8 10 -
0 -
0 10 20 30 40

time(min)
Figure 2. Breakthrough curve for charcoal from the SKC charcoal

tubes.
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Aldrich &4 ¢e] &84S dolry] 98l 300 mge TX3 At
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Table 3. Breakthrough time for the Aldrich charcoal

Break through

level(ppm) Actual(ppm)  Flow late(lpm) fime(min)

1 40 41.5542 2.011 3.920

2 40 40.9185 2.013 3.927

3 40 41.4348 2.012 4.235

4 40 40.8699 2.015 3.822

5 40 40.8901 2.009 3.898
mean 40 41.1435 2.012 3.960
SD 0 0.3445 0.002 0.159
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Figure 3. Breakthrough curve for the Aldrich charcoal.
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Table 4. The equilibrium adsorption capacity(we.) and adsorption rate
coefficient(ky) values for carbon tetracloride

o R
Level(ppm) Actual(ppm) (g/gC) (min 1)
SKC

38.4321 0.012105 2294907935

39.6800 0.013001 3097787296

40 40.1575 0.013154 2384889395

41.0235 0.013442 2502499674

40.0760 0.013008 2403357450

mean 39.8738 0.012942 2536688350

SD 0.9433 0.000501 322210612
Aldrich

41.5542 0.006589 3927055670

40.9185 0.006520 3672630671

40 41.4848 0.006632 3570919022

40.8699 0.006521 3662646833

40.8901 0.006364 3753298028

mean 41.1435 0.006525 3717310045

SD 0.3445 0.000102 133887086




Table 5. Adsorption capacity(we.) for each charcoal

Adsorption capacity(w.) Reagent
(g/gC) (%)
SKC Aldrich Aldich SKC 0
1 0.012105 0.006589 -45.5679
2 0.013001 0.006520 -49.8500
3 0.01314 0.006632 -49.5819
4 0.013442 0.006521 -51.4879
5} 0.013008 0.006364 -51.0763
mean 0.012942 0.006525 -49.5128
SD 0.000501 0.000102 2.3465
Adsorption capacity(We)
002
0018 | W SKC charcoal
0016 | EAldrich charcoal
g 0014 r
% 0012 |
=

001
0008 r
0006 r
0004 r
0002 r

Figure 4. Adsorption capacity(we.) for each charcoal.
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Abstract

Comparison study on the absorption capacities of a
commercial charcoal sampling tube and a commercial

reagent grade charcoal

Kim, Byung Soo
Division of Industrial Hygiene Engineering
Graduate School of Occupational Safety and Health

Hansung University

Director

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

To develop a charcoal tubes or passive samplers for organic vapor
sampling, charcoal is critical. A few of attempts have been made to
develop passive samplers in several laboratories. In general, a
commercial reagent grade charcoal have been used. However, when
passive samplers were developed, the absorption capacities for the
charcoal used have not been verified.

In this study, in order to check the absorption capacity for a
commercial reagent grade charcoal, breakthrough experiments were
conducted for the charcoal beds packed with a commercial reagent
grade charcoal(Aldrich Chemical Company. Inc. U.S.A, 20-40 mesh)
and charcoal separated from a commercial IH sampling charcoal

tube(226-01GWS, SKC Corp. U.S.A).



Carbon-tetracloride was used for the test chemical for the

breakthrough experiment.

The results are as follows :

1. Breakthrough time for the SKC charcoal was about 9 minutes at 40
ppm levels of carbon-tertracloride. It was about 4 minutes for the
Aldrich charcoal. Thus, it is assummed that the absorption capacity of

the Aldrich charcoal is lower than that of SKC charcoal.

2. The Adsorption capacity(w.) were calculated by the Reaction
Kinetic(RK) equation from the breakthrough tests for each charcoal.
The calculated values were 0.013 g/gC for the SKC, 0.0065 g/gC for

Aldrich charcoal respectively..



