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=Abstract=

Toluene Determination in Workplace by Charcoal Tube Method
Hyung-Suk Kim, Do Suh Koo, Yang Won Park

Dept. of Prev. Med., School of Medicine, Kyung Hee University

Jeong Whan Lee
National Institute of Labour Science, Ministry of Labor

In the determination of organic solvents in workplaces direct reading tube method have

been used in Korea for decades. But this method is less accurate and couldn’t measure TWA

(Time Weighted Average) for 8 hours. Authors tried to detect Toluene concentration in
S factory by using charcoal tube according to NIOSH method. The concentration was 158. 8

ppm. We propose this charcoal tube method should be substituted to get accurate results

and to protect employee in workplaces related with solvents.
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@ Personal Sampling Pump: SKC (PA, U'S.A)
itf Rl Model 222 Samplerg A-£3+4 ¢
® Charcoal Tube : 281 MDA (Park Ridge, IL)
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itBlgho 2 o] 100mge] Charcoals) 3 3-¢el
50mg2] charcoale] E¢]gl TubeZ AFE3F5vh

® Gas Chromatography : 2B Varianjt$ifisl
Vista 4600% A}-£3g 2 GCY ZA4-L vh-gst Zrh
Column:.3% OV-17 on Chromosorb W-HP, 80/100,

2m glass column i
Column Temperature: 70°C 1 min, 10°c/min incre-

asing to 155°C
Injector Temperature: 200°C
Detector Temperature: 265°C, FID
Carrier Gas: Nz, 30ml/min
H;: 65ml/min
Air: 500ml/min

2ml Fphy B Suppelcon-# &

® Microliter Syringe: 2 Hamiltonjt#l 104
syringes- A}-8-31H )

® Volumetric Flask: 34+ 10ml flask2 4] Z 5N
Z7) 4 A&3g =k

2) & B

@® CS,: chromatograph/fiql == Burdick & Jac-
kson Labijit#lg

@ Toluene: _E[F

® Hexane: kR

@ N.gas: 99.9% N:

@ H.: w3 General Eleclricptiie]l H; generator
£ A-&stgl

® Air; air compressorE- A} £314 &

3) HHHRER

TolueneS %HME FHSIE fEEH 4 SKC Pers-
onal Air Sampler24 o] 50ml/min =# =4
¥ charcoal tube® o4 se] 4RI T BHEHAE A
Astd=r old FAAMAFL 1270] .

4) HHEREER] EH

charcoal tube®] of 100mgz} 3 X-E 50mgs £%
oml ¥l Yo% CS, ImlE stz 304H £%
o] charcoals] BES BEHHEE CSwl BHEAZ.
5) H¥EAIE

E5EYQ Toluenest BHBHK —EES (14 Gas
Chromatographe] injectionste] HIFsl= peakE
Varianft#ls) Vista 401 data system o g E&3tH ).

6) el st ek (Desorption Efficiency)

A AFE-=5E Charcoal 100mge] Toluene 563. 6
pg/plo] Eo] gl Hexane $4& HAF F oAl &
St 128500 ®BA 71Tk §s OSHA standarde) &)
Fals = x0.5, x1.0, x2. 09 Toluene&S $19k
7Fo] charcoal 10mge] HEAZI $)ebzbo] 4t
& (mg)

HAf (mg)
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SKCiit#8 542) Personal Air Sampler 2 4] 50ml/min
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@ 3 FZ 23] (Average Exposure Value)

BEREHCL KEE Y RENE S5 A4 Sl
EES o= Samplerd] Fid-Z 50ml/ming §led
1BEHIE < RS A Fste FHkelwt. oldl HEAA
e 1217 A Eo]d}

@ #9223 (Peak Exposure Value)

HEEHEY) mBES 324 104 200ml/min
9 wEe s @9 A% o] Ak
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charcoal tube®] 100mg¢] charcoals} 50mge] ch-
arcoale £ 4% 2ml vials)l 23 CS; 1mlE B3] in
3t 304-5qk wakeba A KER Tolueneg CS: 2 ¥
HA7 28 Gas Chrmatograph® HIES #E#E Figl
3} 79 chromatogram-2- a3 gich
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charcoald] BEH HEEMA =T BHAAEAE
golny] f5te} NIOSHA:el Toluene 563. 6ug/ul
7} Hexanes] ol Q=% ZAT F ABRREY 12F

o AFE 6.760g W o] Rl L 25 HE AR
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CHART SPEET
ATTEN: 34

TETAT :IH%ECT

@.s o
ZERD:

ML

S =

MIMNATICK

TITLE : ORG. VAPOR
CHANNEL NO: 2

SAMPLE : TOLUEME

Sample 1x¢

10:56 20 AUG 83.

METHOD : TOLUENE

PEAK PEAK RESULT  TIME AREA SEP
NO NAME PPM (MIN) COUNTS - CODE
1 28. 2747 1. 257 138688 BV
2 0.2379 1. 450 1167 T
3 0. 1207 2.242 592 T
4 71. 3667 2.822 350055 BB
TOTALS : 100. 0000 490502
MULTIPLIER : 1. 00000
CHART SPEED ©.5 CHM/MIN
ATTEN: 64f ZERO! 5% 5 MIN/TICK Standard 1s€
TSTAT ¢ INJECT
m1f 1.257
t2.242 .
z.522

TITLE : ORG. VAPOR
CHANNEL NO:2

SAMPLE : TOLUENE

11:02 20 AUG 83
METHOD : TOLUENE

PEAK PEAK RESULT TIME AREA SEP
NO NAME PPM (MIN) COUNTS CODE
1 32.6536 1.272 90057 BV
2 0.6679 1.440 1842 T
3 0. 4761 2.242 1313 T
4 66. 2024 2.807 182583 BV
TOTALS : 100. 0000 275795

MULTIPLIER : 1. 00000

Fig. 1. Chromatogram of Toluene Standard Solution and Smple

Table 1. Recovery Test of Desorption Effciency

in Charcoal Tube by Toluene

#A#E Gas Chromatograph& FIFsle o1& peak
o areas EZEFYI L vhs AKRCE fIESH )

Area of Unknown X

ug Injected in Charcoal Recovery % Recovery
Uuknown Amount= A‘Xlg;n(t)fo%rll(onvggn
3. 38ng 3.37+0.11 99.7% .
6. 7618 6. 43+0. 08 95.1% Toluenes] £ (ug) sﬁ%‘%:z 05 (1g)
13. 52pg 13.38+0.12 98.9% ’

Hy sl g FRE A9k

% NIOSH Jikel w2 563 6pg/ul9] x0,5, X1,
x 29 Toluenef-& charcoals) HASY EkZS »
Y 99.7%, 95.1% % 98.9%% £ 32 ngv)

4. Toluene?| FjzE

kb Toluenes] ﬁ(mg/ms)z_m*r})ﬁ___é%g.@_

=597. 5 (mg/m%)
°]% ppmeoe ® HFE

— s 24.45 760 _ T+273
PPM=Mg/M®X i X =55 X~ 595

-, =158, 8(ppm) .
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CHARRT SFPEED 8. Mo

ATTEN: &4  ZERO: S% S5 MIN/TICK
TBTAT :I.FrleoT

ra 1.241

g 1.8&3

TITLE : ORG. VAPOR
CHANNEL NO: 2

SAMPLE : TOLUENE

PEAK PEAK RESULT  TIME
NO NAME PPM (MIN)
1 24. 8504 1.241
2 10. 0096 1. 433
3 1. 3254 1. 868
4 2. 2881 2.207
5 61. 5266 2.767
TOTALS: 100. 0000
MULTIPLIER : 1. 00000
CHART SPEED ©.5 CM/MIN
ATTEM: &4  ZERO: 5% 5 MINSTICK

TETAT :IN%ECT

TITLE : ORG. VAPOR

CHANNEL NO: 2 SAMPLE : TOLUENE

Standard (1)

9:54 20 AUG 83
METHOD : TOLUENE

AREA SEP
COUNTS CODE
32756 BV
13194 \'AY
1747 \AY%
3016 \'AY
81100 vV
131813
Sample (1)

9:59 20 AUG 83
METHOD : TOLUENE

PEAK PEAK RESULT TIME AREA SEP
NO NAME PPM (MIN) COUNTS CODE

1 25.1298 1.238 33289 BV

2 10. 8804 1.427 14413 Vv

3 1. 3143 1.883 1741 \'A%

4 1.6313 2.208 2161 \'A%

5 61. 0442 2.768 80864 VB
TOTALS : 100. 0000 132468
MULTIPLIER : 1. 00000
CHART SPEED ©.5 CM/MIN Standard (2)
ATTEN: &4 ZERO: S% S MIN/TICK
TBTAT :INZfiCT

7253
1.902
— Z.gws  —

TITLE : ORG. VAPOR

CHANNEL NO: 2 SAMPLE : TOLUENE

10:31 20 AUG 83

METHOD : TOLUENE

PEAK PEAK RESULT TIME AREA SEP
NO NAME PPM (MIN) COUNTS CODE
1 30. 8614 1. 253 86094 BV
2 0.2796 1. 449 780 T
3 0.5130 2.232 1431 T
4 68. 3461 2.802 190665 BV
TOTALS: 100. 0000 278970

MULTIPLIER : 1. 00000

Fig. 2.

Desorption Efficiency Test for Charcoal Tube
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CHART SPEED ©.5 CM/MIN b

ATTEN: ©4 - ZERO:D 5% 5 MINSTICK ™ Ce e Sample (2}
“BTAT L INJECT @
o N?L — Ty 25
: f;:?é99
TITLE : ORG. VAPOR 10: 35 20 AUG 83.
CHANNEL NO:2 SAMPLE : TOLUEME METHOD : TOLUENE
PEAK PEAK RESULT TIME AREA SEP
NO NAME PPM (MIN) COUNTS CODE
1 30.7070 1.251 81407 BV
2 0. 2603 1. 449 690 T
3 0. 0404 1.899 107 T
4 0.5911 2.230 1567 T
5 68. 4013 2. 802 181338 BB
TOTALS: 100. 0000 265109

MULTIPLIER : 1. 00000

0.5 CH/MIN | Standard (3)
-Z??EZ:SPEED ZERO: 5% 5 MINZTICK % - . -
—STAT :m’jsm’ ) | 258
A 2.807
=
TITLE : ORG. VAPOR 10: 16 20 AUG 83
CHANNEL NO: 2 SAMPLE : TOLUENE METHOD : TOLUENE
PEAK PEAK RESULT TIME AREA SEP
NO NAME PPM (MIN) COUNTS CODE

1 28. 9575 1.258 121454 BV

2 0. 5491 1. 449 2303 T

3 0.2770 2.233 1162 T

4 70. 2164 2. 807 294503 BB
TOTALS : 100. 0000 419422

MULTIPLIER : 1. 00000

CHART SPEED 9.5 CM/MIN
ATTEN: &4  2ZERO: 5% 5 MIN/TICK Samgle (3)

—STAT :IFJ‘{ECT >
- 1.262

2.792
TITLE : ORG. VAPOR 10:21 20 AUG 83
CHANNEL NO: 2 SAMPLE : TOLUENE *© METHOD : TOLUENE
PEAK PEAK RESULT TIME AREA SEP
NO NAME PPM (MIN) COUNTS CODE

1 30.7114 1. 262 130218 BV

2 0.1250 1. 437 530 T

3 0. 4149 2.227 1759 T

4 68. 7488 2.792 291499 BV
TOTALS: 100. 0000 424006

MULTIPLIER : 1. 00000
Fig. 2. Desorption Efficiency Test for Charcoal Tube
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