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Fig. 1 FTIR spectrum of HDP
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Fig. 2 'H-NMR spectrum of HDP
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Fig. 3 *'P-NMR spectrum of HDP
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Fig. 4 ESI-MS spectrum of HDP
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Table 1 LOI of the flame retardant composites
Sample code Composition (wt% ) LOI (% )
ABS ABS (100) 20.5
ABS/RDP ABS/RDP (70/30) 26. 1
ABS/HDP ABS/HDP (70/30) 25.9
ABS/RDP/NP ABS/RDP/NP (70/20/10) 30.5
ABS/HDP/NP ABS/HDP/NP (70/20/10) 31.0

Fig. 5 Photographs of the samples after combustion
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Table 2 Data of TG and DTG curves of components in the flame retardant composites

Sample code T (°C) T (C) Wﬂ], (wt% ) W, (wt% ) AW (% )
ABS 374 404 0.55 —
HDP 314 365 7. 66 —
RDP 342 394 11.5 —
NP 280" 356 35 — —

ABS/RDP/NP 393 416 8.01 6.18 29.6
ABS/HDP/NP 382 410 7.35 5.42 35.6

* Temperature of the main degradation step; T, : initial decomposing temperature; T, : maximum weight loss temperature; W, : experimental

residual chars in 800°C ; W, : theoretical residual chars in 800°C ; AW: increasing rate of residual chars
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Fig. 7 DTG curves for individual components, ABS/RDP/NP
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Fig. 8 The heat release rate ( HRR) curves of ABS/
HDP/NP and ABS/RDP/NP
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Fig. 9 The smoke produce rate ( SPR) curves of ABS/
HDP/NP and ABS/RDP/NP
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Fig. 10 SEM of ABS, ABS/RDP/NP and ABS/HDP/NP
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Fig. 12 SEM images of the chars attained after LOT tests
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Fig. 13 EDS spectra and phosphate distribution after LOI test
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SYNTHESIS AND APPLICATION OF PHOSPHORUS FLAME
RETARDANT HDP ABS COMPOSITES

Quan-jun Fu, Xin-long Wang, Zhi-ye Zhang, Jian Zhou, Jin-xia Li, Ben-he Zhong, Lin Yang
(School of Chemical Engineering of Sichuan University, Chengdu 610065)

Abstract A high melting temperature phosphorus flame retardant, hydroquinol bis ( diphenyl phosphate )
(HDP) ,was synthesized in a novel process. First, the intermediate product was synthesized from hydroquinone
and phosphoryl oxychloride ,and then it was reacted with phenol, at last, HDP was isolated and purified. The
obtained HDP was a kind of white solid, and the yield exceeded 90% . The structure of HDP was characterized
by '"H-NMR,* P-NMR and MS. The flame retardance of HDP was discussed, and compared with resorcinol
bis( diphenyl phosphate) ( HDP) in acrylonitrile-butadiene-styrene ( ABS) composites. When HDP or RDP
was added into ABS resin with char former Novolac phenol (NP) in the ratio of HDP ( RDP)/NP (20/10),
it was very effective in enhancing the LOI value and improving the flame retardation in condensation phase.
The thermal degradation properties were was investigated by thermogravimetric analysis ( TGA) and cone
calorimeter test,and the results showed that the incorporation of HDP or RDP increased its thermal stability
and char formation. The smoke suppression of ABS/HDP/NP composites is better than that of ABS/RDP/NP
composites. The morphological structures and element distribution of the chars were investigated by scanning
electron microscopy ( SEM ) and energy dispersive spectroscopy ( EDS). Compared with ABS/RDP/NP
composites , the cavities and holes were more uniform,and the distribution phosphorus was more uniform in the
char of ABS/HDP/NP composites. The above analysis showed that, when HDP was added to ABS resin with
NP,HDP had better flame retardancy in condensation phase than RDP.

Keywords Hydroquinol bis ( diphenyl phosphate), Flame retardant, Condensation phase, Acrylonitrile-

butadiene-styrene



