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Abstract

A highly efficient halogen-free flame retardanttgys for polystyrene foams consisting of phosphanig
compounds and synergists of the general structt8eRR is described here and mechanistic detaits afode
of action are given. Compared to the corresponifidiyidual components, the flame retarding effact i
enhanced or actually imparted by the use of varausbinations of those compounds. Among the didedfi
investigated bis(benzothiazolyl)disulfide showed kest synergistic effect.
Bis(diphenylphosphinothiolyl)disulfide as a one-qmmnent flame retardant combining phosphorous estédind
a disulfide bridge in one molecule exhibits a simflame retardant efficiency. Polystyrene samptagtaining
these additives were analyzed by thermal desorptiass spectrometry (TD-MS), whereby the releas®-of
fragments during the thermal decomposition of tiselfides could be detected even in the case désysfor
which a cleavage of S-S bonds would rather be ¢ggdeBased on these experiments and extensiveuquant
chemical calculations a conclusive mechanism i&veldy which can help to design future flame retatda

additives.

1. Introduction

Halogen free flame retardants for different polysnare of great interest to the polymer producing an
processing industry [1,2]. Worldwide, the efforts iesearch and development of new halogen-freeeflam
retardant formulations have significantly increase®@r the past years, hereby reacting to the REARSHS
and WEEE legislations of the European Parliameunt similar legislations of other countries [3,4,H). the
course of these decrees, some of the hitherto lesstad flame retardants, like brominated biphergisl

diphenyl ethers, have been banned from the Europwarkets [6]. Non halogenated substances, e.qg.
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