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Following the reclassification of formaldehyde as a human carcinogenic compound, new exposure recommendations have been issued, and the lowering of the exposure limits are considered. If average formaldehyde concentrations can easily be determined by classical technique such as sampling on DNPH coated cartridges followed by HPLC analysis, short term exposure cannot be evaluated with this method.

We have applied TDL spectroscopy to this issue, in a chemical plant manufacturing non-woven fabrics. Once a sheet of fabrics is produced from raw fibers, it must be consolidated by chemical bonding. Binders are water-based polymers which may contain melamine-formaldehyde resins, or may produce formaldehyde when they are thermally polymerized and dehydrated (self-reticulating binders). We therefore expect significant formaldehyde concentrations in the manufacturing hall.

Conclusions:

-TDL spectroscopy has been successfully applied to the real-time quantification of formaldehyde in an industrial setting. Performances of the instrument in that setting were comparable to the ones in the laboratory, though no particular care was taken for the measurements (no temperature stabilized room, vibrations, dust…) -With self reticulating binders, the average formaldehyde concentration in the production hall is around 100 ppb. These binders are not significant sources of formaldehyde by themselves, but formaldehyde is emitted during the polymerization. With formaldehyde containing binders on one production line, the formaldehyde concentrations rise quickly to over 400 ppb in the hall. The use of self reticulating binder instead of melamineformaldehyde resin containing binder is therefore advised.

-Except at startup, formaldehyde concentrations in the dryers with self reticulating binders do not exceed 200 ppb. Exposure of the workers to formaldehyde when they operate inside the dryers is not the main concern (temperature is !) -Formaldehyde distribution is not homogeneous in the production hall. The ventilation system around the production lines is efficient, but not so at the extremities of the hall. However, formaldehyde intake from outside air downstream of the dryers exhaust is a significant source of formaldehyde in the hall. Recommendations for moving the intake pipes have been issued. With self reticulating binders, background level is almost constant in the production hall around 100 ppb, with almost no spatial variations. When the production line is turned on, no significant increase in the formaldehyde concentration is noticed.

Inside the dryer, formaldehyde concentration spikes when the production line starts, and stabilizes after 20 mn to about 300 ppb. The spectrometer was installed in a small non-temperature regulated room next to the main production hall. Air around the production lines was injected into the absorption cell through Teflon tubing. No dust filtering was used. No interferences with other gases were detected.

Variable pressure TDL spectrometer
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  200 ppb, and formaldehyde concentration reaches up to 500 ppb in ½ hour. Decrease in the concentration is much slower. Measurement points are much more scattered than with the self

  H 2 CO concentration inside the dryer H 2 CO concentration in the production hall Characteristics : total weight ~80 kg, size (L x l x h) 100 x 60 x 100 cm, autonomy ~10 h (detectors lN 2 holding time), automated operation using LabView ™ software, calibration point provided with permeation device Diode laser : H 2 CO, 2800 -2840 cm -1 , 10-kHz sinewave modulation Performances : time resolution 20 s, measurement range : 1 -1000 ppbv, detection limit : 3 ppbv in 1 acquisition (optical path length : 34 m)