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Fig. 1 '"H-NMR spectrum of copolymer BsPET
0 ot osa CH,
I II H, |l I ol
Ho—éc C—0(CH,),0 C—C|H CEC- OCH,CH,0){C~ C[H ta O(H,C),0 O(CHZ)ZOt
CHy ™y CH,
o= P—O 0 P—O
q
(0} (0]
I I
{-COC O(CHZ)ZOHOCHZCHZO)—H
N p qr s ot ou
PN IO S,
[ IR S E— _
75 73 7.1 32 28 24
/ s 5
_JLu i J N
8580757.06.56055504540353.025201.5
3
Fig. 2 "H-NMR spectrum of copolymer P,  BsPET
Table 1 Basic characteristics of samples
BHEEB (mol% ) P(wt% )
Samples - DDP (mol% ) - [n] (dL/g)
Theoretical Experimental® Theoretical Experimental”
PET 0 — 0 0 — 0. 80
BsPET 5 4.8 0 0 — 1.13
P, (PET 0 — 4.8 0.73 0. 63 0.83
P, ¢BsPET 5 4.8 4.8 0. 69 0. 60 0.84

* Calculated from NMR;" Calculated from ICP-AES
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Fig. 3 TGA thermograms of samples in N,
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Table 2 TGA data of samples in N,

Samples Ty, *(C) T, (C) Wil (wt% )
PET 396.9 436. 8 11.3
B;PET 398.2 434.8 13.0
P, (PET 387. 1 437.0 9.8
P, ¢BsPET 391.4 435.2 18.0

* Temperature of 5 wt% weight loss;  Temperature at the max rate of

weight loss; © Weight residue at 600 C
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Table 3 LOI and UL-94 test results of samples

Dripping
Sampl LOI UL-94 ;
amples (%) (3.2 mm) Afle-r flrst Aft.ﬁr éécond
1gnition 1gnition
PET 22.0 V-2 5 —
BsPET 24.0 V-2 1~2 7 ~10
P, (PET  33.5 V-0 5~8 8~15
P, ¢B;PET 37.0 V-0 3 5~7
5 #ig
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SYNTHESIS AND CHARACTERIZATION OF A FLAME-RETARDANT
AND ANTI-DRIPPING COPOLYESTER

De-ming Guo, Xin-ke Jing, Jia-ning Wu, Ying-qing Ou, Fei-yu Zhai, Li Chen, Yu-zhong Wang
( Center for Degradable and Flame-Retardant Polymeric Materials, College of Chemistry,State Key Laboratory of Polymer Materials
Engineering , National Engineering Laboratory of Eco-Friendly Polymeric Materials ( Sichuan) , Sichuan University, Chengdu 610064 )

Abstract A novel flame-retardant and anti-dripping copolyester ( PBPET ) was synthesized by
polycondensation of terephthalic acid ( TPA) and ethylene glycol ( EG) with bis ( hydroxyethylether) of
bisphenol A (BHEEB) and [ (6-oxido-6H-dibenz[ c¢,e ][ 1,2 ] oxaphosphorin-6-yl) methyl | butanedioic acid
(DDP). The chemical structure of the PBPET was characterized with 'H-NMR spectroscopy and inductively
coupled plasma atomic emission spectroscopy ( ICP-AES), and the thermal stability was investigated by
thermogravimetric analysis ( TGA ). The flammability of the copolyesters was characterized by the limiting
oxygen index (LOI) and UL-94 vertical test. TGA results suggested that BHEEB could effectively improve the
thermal stability of the copolyesters, and the residues of PBPET at 600°C in N, (wt}") reached 18.0 wt% .
The flame-retardant tests proved that by incorporating both BHEEB and DDP into the polyesters, the resulting
copolyesters exhibited expected flame retardance with an LOI value of 37.0 and a UL-94 V-0 rating.
Moreover, the anti-dripping behavior of the copolyesters was improved by the incorporation of BHEEB.

Keywords Copolyester, Flame retardance, Anti-dripping



