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DETERMINATION OF TCP & TOCP IN AIR BY THERMAL DESORPTION (TD) GCMS
Igal Bar-Ilan
Department of Analytical Chemistry, MIGAL-Galilee Technologic Center, Kiryat-Shmona, Israel

Tricresyl phosphate (TCP) is an organophosphate compound that is used as a plasticizer in nitrocellulose, acrylate lacquers, varnishes, and in polyvinyl chloride. TCP is also used as a gasoline additive as a lead scavenger for tetra-ethyl lead. It is a flame retardant in plastics and rubbers. TCP is used as an additive in lubricants, and in hydraulic fluids, which helps to prevent metal-to-metal contact and decrease wear in moving metal parts, such as gears and automotive engines. TCP is widely used in fire-resistant, extreme-pressure lubricants (motor oils) as an anti-wear agent. 

TCP has three main isomers (ortho, meta and para). Its ortho isomer, which is known as TOCP (Tri-o-cresyl phosphate), is the most toxic compound. It is a neurotoxin that causes axonal damage to the nerve cells in the nervous system of human beings, especially those located in the spinal cord, and can cause to paralysis.

According to NIOSH 5037 method, air sampling for TOCP is carried out by passing air through mixed cellulose ester membrane filter. The analysis is done by extracting the membrane filter with diethyl ether, and injecting it to GC with FPD detector.

This work suggests a quick direct sensitive method to determine TOCP in membrane filter and in any other contaminating solid. The filter is inserted into a thermal desorption (TD) tube, than heated by thermal desorption unit (TDU), and analyzed by GCMS. The TDU system is a Gerstel system, which gives the option of spiking on the sample. The detection limit of this method is less than 0.1 mg/m3 air.       
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