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ARTICLE INFO ABSTRACT

Iéeyw‘,’rds’ . dant Tetrabromobisphenol A (TBBPA) is the most widely used brominated flame retardant. TBBPA and its al-
rominated flame retardan ternative, tetrabromobisphenol S (TBBPS), are the reactive chemicals used to produce TBBPA/S derivatives.

g;i:i?fct The manufacturing and application of TBBPA/S derivatives may result in their accumulation in environ-

Chromatography mental compartments and may cause risks to environmental safety and human health. To investigate

Mass spectrometry the occurrence and transformation products of TBBPA/S and TBBPA/S derivatives, it is imperative to develop

Tetrabromobisphenol A effective sample preparation and sensitive analytical methods for various environmental matrices. In this

Tetrabromobisphenol A derivatives paper, we summarize the techniques for analysis of TBBPA/S and their derivatives. We also critically review

Tetrabromobisphenol S methodologies for the identification of unknown metabolites transformed from these chemicals. In the

Tetrabromobisphenol S derivatives perspective section, we discuss trends in analytical strategies for studying emerging TBBPA/S derivatives.

Transformation © 2016 Elsevier B.V. All rights reserved.
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1. Introduction

The most widely used brominated flame retardant (BFR),
tetrabromobisphenol A (TBBPA), is frequently being used in plas-
tics, textiles, and electronics [1]. TBBPA and its alternative,
tetrabromobisphenol S (TBBPS), are the reactive chemicals used to
produce TBBPA/S derivatives, via modification of the TBBPA/S hy-
droxyl groups. These derivatives can be added in polymer products
or selected as precursor compounds for a series of other TBBPA-
based polymers [2,3]. The contamination of TBBPA/S and TBBPA/S

derivatives in the environmental matrices leads to potential envi-
ronmental and health risks. Studies on toxicity evaluation have
indicated the potential adverse effects of these chemicals on
mammals and aquatic organisms [4], while the transformation of
TBBPA in the environment may alter their potential biological effects
due to their transformation products [5,6]. TBBPA/S derivatives dis-
cussed in the current review were summarized in Fig. 1. The first
group of TBBPA derivatives developed for industrial application was
synthesized using TBBPA/S as a raw material with the two pheno-
lic hydroxyl groups modified. Here, these chemicals are referred to
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Fig. 1. Chemical structures of important TBBPA/S derivatives.
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