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Analysis of Nitrogen—-containing Components in Vulcanization Fume of
Accelerator by Gas Chromatography/Mass Spectrometry Method

WU Aigin, LIU Xuejiao, WEN Shao, WANG Chao,ZHANG Qingzhi
(EVE Rubber Institute Co. ,Ltd,Qingdao 266045, China)

Abstract: The nitrogen-containing components in the vulcanization fume of four commonly used curing
accelerators (MBT, CBS, TBBS and DPG) and the compounds with those four accelerators were analyzed
by gas chromatography/mass spectrometry method, the vulcanization fume was obtained by using hot air
aging in a headspace bottle which simulated the tire curing condition. 26 nitrogen—containing components
were detected, in which the chemical structures of 15 components were identified. The results showed that
the amounts of the nitrogen—containing components in the four accelerators and vulcanization fumes of their
compounds increased in the order of: DPG, MBT, CBS, TBBS. The vulcanization fume of accelerator DPG
and its compound possessed a high level of aniline, so that accelerator DPG should be avoided in compound
formulation. The vulcanization fume of accelerator MBT and its compound had less nitrogen-containing
components and lower toxicity, indicating that accelerator MBT was an environmentally friendly accelerator.

Key words: vulcanization fume ;accelerator; nitrogen—containing components; gas chromatography/mass

spectrometry ; simulated vulcanization condition
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