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Isocyanates (NCO) are highly reactive molecules widely used in industry [1]. They are known respiratory sensitizers and are the commonest cause of occupational asthma in the UK [2]. For this reason, the UK Health and Safety Executive (HSE) has set workplace exposure limits (WEL) and requires that worker exposure to NCO is minimised or, ideally, eliminated [3]. In the UK, the method most commonly used for the determination of NCO in air is the HSL method, MDHS 25/3 [4,5].  This method traps the NCO with 1-(2-methoxyphenyl)piperazine and then determines the derivatized NCO by liquid chromatography with electro-chemical and UV/vis detection (LC/EC/UV).

A recent occupational health concern is the potential generation of " light" isocyanates (i.e. small molecular mass NCO, for example, methyl isocyanate, isocyanic acid and mono-isocyanates such as ethyl, butyl, hexyl, phenyl etc) during thermal degradation of isocyanate-derived materials [6]. These NCO may arise during finishing and machining processes that generate heat so leading to breakdown of the cured polyurethane and re-release of NCO e.g. welding and cutting of painted car parts in the motor vehicle repair industry. For these processes the worker will probably not be wearing the protective equipment required when working with uncured NCO and so could be exposed to hazardous levels of NCO. 

MDHS 25/3 was developed for the analysis of the most common di-isocyanates and as routinely used will probably not be able to determine the "light" NCO. The work presented here describes the extension of MDHS 25/3 to include the use of triple quadrupole mass spectrometric detection (MS) so enabling the determination of the "light" isocyanates. Acceptable recoveries and limits of detection (LOD) were obtained for samplers spiked with 11, derivatized, mono- and di-isocyanates using a multiple reaction mode (MRM) screening MS method (recoveries 89 – 114%, LOD 0.4 – 46 ng NCO/ml depending on NCO).  Of particular interest are isocyanic acid, methyl NCO and ethyl NCO and an MRM method was developed specifically for these compounds (recoveries 93 – 108%, LOD ~ 3 ng NCO/ml). These methods were then applied to samples obtained from the pyrolysis of various polyurethane products (foams, paints etc) and spot-welding of painted car parts and examples of this work are given.       
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