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Study on the development of a_new evaluation method and investigation for
isocyanates in the indoor environment
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Isocyanates are widely used for manufacturing consumer products as raw
materials. However, isocyanates are concerned to induce sensory irritation of eyes, skins,
respiratory system, etc. To monitor isocyanate concentration in ambient air, we conducted to develop

the high accuracy method using a glass fiber filter followed by dibutylamine coated cation-exchange
column (GFF_SCX-DBA) cartridge for the collection of gaseous and particulate isocyanates in ambient
air. In addition, in order to investigate the validity as a measurement method in the environment
and the contamination status of isocyanate, the validity was evaluated in the work environment
having the source of isocyanate and the indoor environment was measured in general houses. As a
result, the accuracy and stability of the measurement method were confirmed, and highly volatile

isocyanates such as isocyanic acid (ICA), methyl isocyanate (MIC), and propyl isocyanate (PIC) tend
to be detected in general houses.
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Fig. 1. Outline of the SCX_GFF-DBA cartridge method.
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GFF_SCX-DBA Table 1 Concentrations of isocyanates in the work environment collected with
GFF_SCX-DBA cartridge (n=3), ng/m?
Work environment, 31 °C, 59% (n=4)
Isocyanate
GFF SCX Total Reference
TDI
ICA 64 + 92 670 + 320 730 + 390 280 + 110
24
MIC n.d. 157 157 11+2
Table 1
EIC n.d. n.d. n.d. 1.0+1.0
PIC n.d. n.d. n.d. 12+ 14
5
PHI n.d. n.d. n.d. 4.0+3.0
ICA MIC, 2,6-TDI, 2,4-TDI
1,6HDI n.d. n.d. n.d. n.d.
4,4-MDI
2,6-TDI 7100 + 6600 910 + 890 8000 + 7200 3800 + 2500
2,4-TDI 2,6-TDI
2,4-TDI 12000 + 9700 1600 + 1300 14000 + 10000 7200 + 4500
- 3 - 3
1.8-17 pg/m 0.7-8.9 pg/m trans_IPDI n.d. n.d. n.d. n.d.
TDI MDI ‘
cis_IPDI n.d. n.d. n.d. n.d.
GFF
4,4'-MDI 6+15 n.d. 6+15 5.0+3.0
GFF_SCX-DBA
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4,4-MDI ICA PHI
PHI 4,4-MDI
Table 2 4,4-MDI
3500 ng/m3 (0.0035 mg/m3) (0.05 mg/m3)

Table 2 Concentrations of isocyanates in the urethane spraying work environment collected with
GFF_SCX-DBA cartridge (n=3), ng/m?®

Indoor air Outdoor air
Isocyanate

GFF SCX Total GFF SCX Total

ICA n.d. 280+ 23 280+ 23 n.d. 110 £100 110 £ 100
MIC n.d. n.d. n.d. n.d. n.d. n.d.
EIC n.d. n.d. n.d. n.d. n.d. n.d.

PIC n.d. n.d. n.d. n.d. 20+ 0.0 20+ 0.0

PHI 4800 + 290 1000 + 180 5800 + 470 n.d. 54+0.0 54+0.0
1,6HDI n.d. n.d. n.d. n.d. n.d. n.d.
2,6-TDI n.d. n.d. n.d. n.d. n.d. n.d.
2,4-TDI n.d. n.d. n.d. n.d. n.d. n.d.
trans_IPDI n.d. n.d. n.d. n.d. n.d. n.d.
cis_IPDI n.d. n.d. n.d. n.d. n.d. n.d.
4,4'-MDI 3500 + 1100 n.d. 3500 + 1100 n.d. n.d. n.d.
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ICA PHI 0
7 100% 86% GFF
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