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Structure characterizations of PAPBTCA
The chemical reaction equation of PAPBTCA, the functional groups of PA, PAP, and
PAPBTCA examined by FTIR, and the *'P NMR spectroscopy of PAPBTCA are
displayed in Figure S1. Because of the inadequacy of the esterification reaction and the
uncertainty of the reacting functional groups, the reaction process cannot be accurately
described, and the reaction equation in the ideal state is shown in Figure S1 (A). The
FTIR spectrum of PA demonstrated that the bands at 1643 and 991 cm™ were caused
by stretching vibrations of P=0 and O-P-C [1]. The band at 1163 cm™ was attributed to
the presence of C-O groups in PA, PER, and PAPBTCA [2]. The FTIR spectra of PA
and PAP were similar because of their similar functional groups. Some additional
absorption bands appeared in PAPBTCA compared with those of PA and PAP. It is
noteworthy that the strong absorption band at 1722 cm™! was owing to the stretching
vibrations of the ester carbonyl bonds formed by the chemical reaction between PER
and BTCA [3].

Figure S1 (C) demonstrated the ICP test of the P content of PA and PAPBTCA,

and the results of the test showed that the P content of PAPBTCA decreased to 8.9%



compared to the 28% elemental P content of PA. The possible chemical structure of
PAPBTCA was further analyzed by *'P NMR spectroscopy. The result is displayed in
Figure S1 (D). The *'P peak of PABTCA appeared around -1.22 ppm, and there were
some small peaks around -1.48 ppm, indicating that the synthetic products were not
pure. And this was due to the incomplete and inadequate reaction of the esterification
reaction [4]. From the FTIR, ICP test and *'P NMR spectra results, it can be illustrated

that PAPBTCA was successfully synthesized.
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Figure S1. Chemical reaction equation of PAPBTCA (A); FTIR spectra of PA, PAP,
and PAPBTCA (B); ICP test of PA and PAPBTCA (C); *'P NMR spectra of

PAPBTCA (D)
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Figure S2. Chemical reaction equation of PAPBTCA-200
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