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Biological monitoring for acrylonitrile workers in fiber sizing agent workplaces
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The purpose of this study was to investigate the level of
acrylonitrile(AN) exposure in workplace air and body burden
of AN as a form of hemoglobin adduct.

The mean of AN concentration of 10 workplaces was
0.24ppm(GSD 4.80) which was under TLV(2ppm). But 7% of
140 measurements and 5 of 10 workplace was over TLV.

The GM of hemoglobin adduct detected with cyanoethy-
Ibaline(CE) in 110 biological monitoring was 1.5Tnmol/g
globin(GSD 3.43).

The correlation coefficient between AN concentration in
the workplace air and the amount of hemoglobin adduct
measured by CE concentration was 0.56. And the equation
showed y= 2069.1x + 1861.2. If 2ppm of airborne AN TLV
insert to that equation, the concentration of hemoglobin
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adduct detected with cyanoethlvaline is 6.0nmol/g globin and
this value means biological exposure indices(BEls) of ACGIH.
8% of workers showed over 6.0nmol/g globin.

For most of workers were exposed to AN intermittently
according to their special assignment of that day, ambient
monitoring for a day could not effectively represent their body
burden. And it was very good compensation for ambient
monitoring to evaluate each worker ‘s cumulative exposure by
biological monitoring of hemoglobin adduct detected with
cyanoethylbaline.

Key Words : Biological monitoring, Acrylonitrile, Hemoglobin
adduct, Cyanoethylbaline, Workplace atmosphere
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Table 1. Acrylonitrile concentrations for several workplaces
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Classification Company GM(ppm) GSD No. Exceeded No. to TLV ~ Exceeded % to TLV
1 0.10 3.15 14
2 0.09 591 9
3 0.13 2.8 10
. 4 0.06 517 9 -
Adhesive 5 047 454 9 2 2
6 0.18 2.72 19 1 5
7 0.53 4.39 25 3 12
8 0.50 495 20 3 15
Fiber manuf. 9 042 3.26 28 2 7
Fiber processing 10 0.01 1.89 3 -
Total 0.24 4.80 146 11 7
Table 2. Acrylonitrile concentrations for processing
Working process GM(ppm) GSD No. Exceeded No. to TLV Exceeded % to TLV
Reaction 0.39 3.76 69 5 7
Mixing 0.88 321 14 4 29
Packaging 0.14 4.18 37 1 3
Lab 0.09 572 14 1 7
Factory 0.10 2.73 9
Sizing 0.01 1.88 3 -
Total 0.24 4.80 146 11 7




Table 3. Biological monitoring for acrylonitrle in several workplaces

Clasification Workplaces ~ GM(nmol/g globin) GSD No.
1 0.95 1.80 9
2 1.81 141 5
3 0.34 3.18 5
. 4 1.30 1.79 3
Adhesive 5 238 173 5
6 1.82 1.76 13
7 2.53 14.05 10
8 2.88 4.03 9
Fiber manuf. 9 1.99 1.84 22
Fiber processing 10 0.21 232 10
Total 1.51 343 110
Smoking
men(C1) 0.28 1.45 38
Contrast group ~ Non-smoking 0.04 123 28
men(C2) ‘ '
Women(C3) 0.05 143 25
Table 4. Biological monitoring for acrylonitrile on processing
Clasification Processing GM(nmol/g globin) GSD No.
Reaction 2.65 2.38 47
Mixing 10.48 1.54 3
Exposur Packaging 1.59 231 26
POSUTE b 0.74 4.67 13
group Factory 1.07 2.08 11
Sizing 0.21 232 10
Total 1.51 3.43 110
Smoking men(Cl) 0.28 1.45 38
Control 1 Smoking men(C2) 0.04 123 28
group
Women(C3) 0.05 1.43 25
25,000
20,000 T
£ .
-8 15,000 T y = 2069.1x + 1861.2
g * R? = 0.3211
§ 10,000
5,000 -
- 2.00 4.00 6.00 8.00 10.00

ambient AN (ppm)

Fig. 1. Correlation for acrylonitrile in air and hemoglobin adduct
cyanoethylevaline concentration
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