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Effect of combined anti-dripping additive on properties
of flame resistant polyester

JIN Xinyi' WANG Ying' ZHU Zhiguo' LIU Yanlin' WANG Rui' >’
(1. School of Materials Science & Engineering Beijing Institute of Fashion Technology Beijing 100029 China;
2. Beijing Key Laboratory of Clothing Materials R & D and Assessment Beijing 100029 China;
3. Beijing Engineering Research Center of Textile Nanofiber Betjing 100029 China)

Abstract In view of the melt-dripping problem for phosphorus-containing flame retardant polyethylene
terephthalate ( FRPET) during combustion combined anti-dripping additive was prepared via
combination of intumescent flame retardants ( IFR) and polytetrafluoroethylene ( PTFE) . Then combined
anti-dripping additive were melt blended into phosphorous-containing flame retardant polyester ( FRPET)
to obtain modified polyester samples. The thermal properties and flame retardant properties were
characterized by means of differential scanning calorimetry thermogravimetry limiting oxygen index
horizontal burning test micro combustion calorimeter( MCC)  cone calorimetry. The results show that
FRPET with 15% of combined anti-dripping additive ( mass ratio of IFR and PTFE is 1:2) can achieve
the optimal flame retardancy. Combined anti-dripping additive system has obvious synergistic effect
between IFR and PTFE to improve the dripping resistance. The limiting oxygen index value increases to
30% from 25% and the numbers of melt-drops fell to 21 from 46 in 1 min. The char residue at 700 “C
increases by 68.8% compared with the control sample ( FRPET) . In addition the total heat release and
total smoke release decrease significantly according to the MCC and CONE tests.

Keywords flame retardant polyethylene terephthalate; intumescent flame retardant; anti—
dripping; polytetrafluoroethylene
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Tab.1 Formula of FRPET/IFR/PTFE blends %
IFR PTFE FRPET
P41 0 20 180
P42 7 13 180
P43 10 10 180
P14 13 7 180
P45 20 0 180
P21 0 30 170
P22 10 20 170
P23 15 15 170
P24 20 10 170
P25 30 0 170
P31 0 40 160
P32 13 27 160
P33 20 20 160
P34 27 13 160
P35 40 0 160
1.3
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PTFE 2 Tab.3 LOI and melt drop numbers of different fraction
FRPET 340 ~355 C of compound anti melting flame retardant blends
FRPET/PTFE 1%
FRPET/IFR o P41 28 30
2. 3 P42 29 37
2 700 C TG . P13 30 40
IFR  PIFE 700 C ra o "
P45 31 45
(32.4% 5.7%) 1:2. ol 2 0
1:1.2:1 P22 30 21
14.6% + 19.0% ~ 23. 5% P23 31 28
( 13.3% +19. 0% 23.5%) IFR P24 30 31
PTFE i P25 31 38
P31 29 25
2 700 C FRPEF TG
P32 30 30
Tab.2 TG test date of FRPET blends at 700 °C % P33 a1 32
P34 30 36
P41 12.2 17.5 43.7 P35 31 43
P42 12.9 20.9 61.8
P43 13.2 20.3 53.9 FRPET LOI 25%
P44 13.9 21.3 53.0 1 min 46 . 3
P45 14. 8 19. 8 33.7 3
P21 11.8 16.6 40. 6
P22 12.9 21.9 68. 8 PTFE
P23 13.3 20.7 55.4 o IFR  PTFE 1:2
P24 14.4 23.3 61.7 10% \15% 20% (P42.P22.P32) 3
P25 15.8 22.1 39.5 35% .56% 46% .
P31 11.5 13.8 20. 8
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P34 14.9 24.2 62.5
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/ / /

(Weg™)  (kleg™) C (kl*g™")
P41 332.6 16.4 444. 4 328.4
P42 228.8 13.3 426.4 225.8
P43 263.6 14.2 411.4 260.9
P44 234.6 13.6 425.1 367.8
P45 230.2 15.7 404. 4 279. 8
P21 303.9 13.9 447. 4 299. 8
P22 217.8 12.0 425.6 364. 1
P23 237.2 12.9 413.5 300. 1
P24 231.6 12.7 395.4 275.6
P25 221.7 13.9 400.9 245. 1
P31 248. 8 12.0 431.7 301.5
P32 191. 1 11.9 422.0 254.0
P33 257. 4 13.4 393.7 298.5
P34 245.9 12.7 397.4 244.5
P35 308. 4 14.1 392.0 306. 1
2.4.3
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3 o FRPET
46 s 638 s,
10%
53 s 372 so
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Fig.3 Conical calorimetric curve of blend modified FRPET with time. (a) Curve of heat release rate;

(b) Curve of total heat release; (c¢) Curve of smoke release rate; (d) Curve of total smoke release
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