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ABSTRACT

Objectives: Polyurethanes are usually formed by the reactions of liquid diisocyanate components with liquid polyol resin
components. Although polyurethanes have advantageous properties, such as their versatility, the manufacturing process
generates diisocyanates, which can cause asthma and respiratory irritation in exposed workers. This study compared the
differences in diisocyante concentrations between two different (molded foam and slabstock foam) polyurethane foam
manufacturing methods.

Materials and Methods: Active samples and direct reading samples of diisocyanates (MDI, TDI) were collected in five
polyurethane foam manufacturing companies.

Results: Workers' exposure concentrations of diisocyanate (GM: 4.078 ppb, range: 1.190~23.770 ppb) in a slabstock foam
manufacturing company were much higher than those (GM: 0.011 ppb, range: 0.001~0.055 ppb) in molded foam
manufacturing companies. The results of the direct reading samples of diisocyanate indicated that the rapid reaction zone of
the slabstock foam processes emitted large amounts of diisocyanates.

Conclusions: The exposure levels of diisocyanates for all molded foam workers were much lower than the occupational
exposure standard (5 ppb); however, exposure levels for many slabstock foam workers exceeded the standard.

Key words : Polyurethane foam, Diisocyanate, Molded foam, Slabstock foam
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Table 1. The diisocyanate concentration by manufacturing and sampling types

*

Manufacturing types Sample types No of samples ((;21[3) GSD' Range(ppb) Diisocynate types
Personal 6 0.011 5.260 0.001 ~ 0.055
Molded foam Area 20 0.003 12.706 NDf ~ 0.130 MDI
Total 26 0.004 10.965 ND ~ 0.130
Personal 5 4.078 4.345 1.190 ~ 23.770
Slabstock Area 8 8.249 2.506 2.200 ~ 22.340 DI
Total 13 6.291 3.177 1.190 ~ 23.770

"GM: Geometric mean,
STDI: The sum of concentrations of 2,4-TDI and 2,6-TDI.

Felal Al L eHp=<0.01).

" GSD: Geometric standard deviation,
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¥ND: not detected(LOD: 0.0001
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Table 2. The diisocyanate concentration by the processes in molded and slabstock type mold manufacturing companies

Manufacturing types Processes Sample types No of samples GM(ppb) GSD Range(ppb)
o ) Personal 5 0.009 5.998 0.001~0.055
Injection and foaming
Area 11 0.010 5.929 0.001~0.130
Molded foam Personal 1 0.023 - -
Post-treatment
Area 9 0.001 13.397 ND~0.102
Total 26 0.004 10.965 ND~0.130
o ) Personal 20.128 1.265 17.040~23.770
Injection and foaming
Area 4 4.715 2.864 2.196~22.340
Slabstock Personal 3 1.406 1.096 1.189~1.721
Post-treatment
Area 4 14.432 1.186 11.620~17.597
Total 13 6.291 3.177 1.190~23.770
J Korean Soc Occup Environ Hyg, 2012: 22(3): 209-216 http://www ksoeh.org/
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Table 3. Direct reading concentration of diisocyanate(MDI) in
molded foam processes

Process sIa\Iri)lp(l)efs AM*(ppb) sp’ (ppb) Range(ppb)
Injection 12 0.67 0.78 ND'~2.00
Head cleaning 4 2.25 0.96 1.00~3.00
Foaming 12 0.25 0.45 ND~1.00
Post-treatment 8 ND -

"AM: Arithmatic mean, *SD: Standard deviation, *ND: not
detected(LOD of MDI: 0.17 ppb)
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Table 4. Direct reading concentration of diisocyanate(TDI) in
slabstock foam processes

No of

Process samples AM(ppb) SD(ppb) Range(ppb)
Injection zone 4 3.00 1.83 1.00~5.00
Rapid reaction 20.75 562 15.00~28.00
zone
Slow reaction 4 375 0.96 3.00~5.00
zone
Cutting zone 4 1.50 1.29 ND'~3.00

"ND: not detected(LOD of TDI: 0.08 ppb).
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Fig. 1. Distribution of diisocyanate concentrations in molded
foam and slabstock foam manufacturing companies.
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