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Abstract: For the ambient monitoring of acrylamide, the adequate condition of sampling and analy-
sis was checked. The adequate adscrbents and desorption solvents were tested. The combination of char-
coal tube as a adsorbent and acetone as a desorption solvent showed 87% desorption efficiency. Flame
ionization detector was used to detect acrylamide. The detection limit was 0.814 mg acrylamide in 1 L a-
cetone. It is the equivalent concentration of 0.0203 mg acrylamide in 1 m’ air if the volume of air col-
lected was 40 L. The permissible exposure level (PEL) of acrylamide in the workplace air recommended
by Occupational Safety and Health Administration (OSHA, USA) is 0.3 mg acrylamide in 1 m’ air. So, it
is very simple and economic analytical method for acrylamide to be set in the industrial hygiene la-

boratories.
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olmYelutolco| F3 9 &3 370¢ FJE
A8 F2A2A GAI-LTH20/40 mesh, 50/100 mg,
SKC, US.A) 2 4#]7}178(20/40 mesh, 75/150 mg,
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b2z 2ot e18ly] = 7673A autosampler injec-
tor7} 535 GC5890 (Hewlett-Packard, U.S.A )&
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Table 1. Desorption efficiency for each adsorbent and solvent

Desorption efficiency (%)

Adsorbent Desorption solvent 6 mg/lL 12 mg/L 37 mg/L 73 mg/L

Charcoal Acetone 84.9 85.0 86.5 91.6
Methanol 0.0 8.9 12.6 184
CS, - - 0.0 6.0

Silica gel Acetone - - 834 81.2
Methanol - - 74.3 76.9
CS, - —- 0.0 0.0
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Table 2. Repeatability of desorption for each adsorbent and solvent. (Represented as variation coefficient % of 3 replicate

for the desorption test per each concentration level)

Repeatability (CV, %)

Adsorbent Desorption solvent 6 mg/lL 12 mg/l. 37 mg/lL 73 mg/L
Acetone 1.0 2.5 0.7 2.5
Charcoal Methanol 19.2 8.0 42
sili ol Acetone - 39 2.9
thea & Methanol - 3.1 4.5

Table 3. Repeatability of gas chromatographic run (Represented as variation coefficient % of 3 injections per each vial for

two or three tubes)
Repeatability (CV, %)
Adsorbent Desorption solvent Tube no. 6 mg/L 12 mg/L 37 mg/L 73 mg/L
Charcoal Acetone 1 6.6 54 31 31
2 11.6 25 43, 32
3 6.7 1.5 - -
mean 8.3 31 3.7 32
Methanol 1 - 17.7 13.8 11.8
2 - 285 8.2 11.7
3 182 - —
mean - 19.2 11.0 11.8
Silica gel Acetone I - 31 31
2 - - 43 32
mean - - 37 32
Methanol 1 - - 94 26
2 - - 89 2.6
mean - - 9.2 2.6
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LINEAR CORRELATION, y=bx+a (Conc.=x, Signal=y]

y=25.8%x + 5.349 Avg(x) = 377.5 (mg/L)
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Fig. 1. Calculation of the detection limit for acrylamide
analysis.
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Table 4. The result of ambient monitoring for a factory (acrylamide TLV-TWA: 0.03 mg/m")

Sampling Sample no Conc. (mg/L. Acetone) Vol. of air (L) Conc. (mg/m3 air)
Worker A 1 0 24 0
Worker B 2 0 23 0
Area 1 3 0 51 0
Worker C 4 0 20 0
Worker D-1 5 0 25 0
Worker D-2 6 3.2 46 0.07
Area 2 7 381.7 50 7.6
Worker E-1 8 43 27 0.15
Worker E-2 9 35 14 0.25
Worker F-1 10 4.6 27 0.17
Worker F-2 11 57 13 0.44
Area 3 12 804.5 69 11.65
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and Health Administration)ell4] dwsh= =Hi#7
% olzgolvio| =9} #4845 % (0OSHA PEL, Permis-
sible exposure level) 0.3 mg/m°o]c}.

oA AW E7 1 23 (ACGIH) Al = otz
oluto| =& WA EAUZ Al A F ol
Yoluto] =9} #HLEE(TLV-TWA)E 0.03 mg/m®
o2 Andw glt. ° 0.2 L/min®] FE528 4X7}
ZA39E 9 F FIRFE 48 LolH, EAR 3]
Z olagolnlol=rl TLV-TWAS HE3A%E 5
ojqlcir 71 EE, 0.00144 mg/48 Lol o] & 1cc
oo S €A T 1.44 mg/Lolr) weby 9
o] ¥4 271A FIDZ 283 =2 A3 Als
F oladopuol =g £AY 4 qlr}

Talbe 4= AA| $12] 4 2704 otzmdojuto] =
4] 2373 AT oot

.11 @

dubd 0 2 Al wal BolollA T3 B ez &
Z3la e TS, o PR AT
(NIOSH, National Institute for Occupational Saf-
ety and Health)ollx] 3 3= NIOSH Manual of
Analytical Methods‘t »15 %3¢ Ak B3
(OSHA, Occupational Safety and Health Adminis-
tration)2] OSHA Analytical Methods Manualolt}.
% otaYoluto] o] EAMPe] qlFEAE =}
2+ OSHA Analytical Methods Manual(1979, Acr-
ylamide 79-06-1)0]t}.° OSHA AMMellx = Ale]7}A
o] @175l 13 mm frelA-f Hel & AH8-3ted 2A]5}
2, Chromosorb WAWell 10% carbowax 20 ME =
B3 AL M3t sheaecteaeiie ¥
Aateict. =3 OHSA AMMelA = kA znbe e}
o4 HE7)|2 A Rle] IR Eaol AddAe] gl
NPD(nitrogen/phosphorus detector) & AH-8-8}3ic},

B Aol FAAIZA A3k Al o
ste] DobA] F57o] S E ALt GRERS
wlwstgich. 1 A OSHAANA dug Aejsids
2AE vigtes AR Ao Do E 33
3lo ol A ECR &ajl H9rt FaAE, A¥Y A
AN o 53 AR depgr}, olmdoeluto| ==
Az} F53 A9 F2E 7R e A &
Asle AAg 7R 2 gk whebr] FaAle] g3 E
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Ao},

9, A8 F olmHolnte| =] BMHL 1)
FEal= Aol WA Yol agvtEaely] 270
Al Alge] ¥ 4o Fevl flew, 2) e
54 2AFe 2, FIDE & 78 ¥58 A%
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7hem vt et A9 AEPAE 1) F4 A
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2) A&719 AEH Sl A€ok W7 0.32 mm )
die) FHY A ASFYFE Hol7] A8 A
BEFYRE A A A ol AFADIE AVleR A
A A gFEeule 1/30-50 A xolc)h, B FAb e
A BT E 1/502 2 3l o e 1 uldd
t}, o] FID®] =& oM & &40 24 (.814 mg/
L 9on Naxxeke 40LE 7HAHS o 27 &
& FE+ 0.0203 mg/m*7} et wheba] o) &
A& o] &3 NPDE Z53 drjel® FIDE #t
&7 A 8F olmYolrte] =g B 4= Qi)
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