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Photochemical transformation of terephthalic acid and chlorine
radicals in atmospheric liquid phase
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Abstract: In this work, the photochemical transformation mechanism between terephthalic acid(TPA)
and chlorine radicals in the atmospheric liquid phase was investigated. The growth and decay kinetics
of the transient species were examined using 355 nm laser flash photolysis experiments, and the reac-
tion products were analyzed by gas chromatography-mass spectrometry(GC-MS) technique. Through
the laser flash photolysis experiments, the secondary rate constants for the reaction of Cl « and
Cl, « = with TPA were measured to be 4. 04 X 10" L/(mol  s) and 5. 49X 10° L/(mol « s), respec-
tively. The products of reaction were mainly p-benzoquinone, 2-nitro-terephthalic acid, p-chloro-
benzoic acid, 2-chloro-terephthalic acid, and 2, 6-dichloro-terephthalic acid. Based on the laser flash
photolysis experiments, it was found that the photoconversion of TPA involved three reaction path-
ways: formation of Cl-adducts, decarboxylation, and nitration.
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