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Abstract: Taking polypropylene (PP) as the matrix, melamine polyphosphate (MPP)/phosphorylated imidazoline
polyphosphate (PIPP)/aluminum hydroxide (ATH) as flame-retardant fillers, and maleic anhydride grafted polypropylene
(PP-g-MAH) as a compatibilizer, the flame-retardant composites PP/MPP/PIPP/ATH/PP-g-MAH were prepared by the
melt compounding method. The composites were tested and characterized to explore the effects of different ratios of MPP,
PIPP and ATH on the flame-retardant and mechanical properties of the composites. The results showed that the
combination of MPP, PIPP and ATH enhanced the flame-retardant properties of PP. The optimal mass ratio of MPP to PIPP
was 4 : 1. The UL-94 flammability rating of the composites reached V-0, with a limiting oxygen index of 29.8% and a
char yield of 17.88%. The synergistic effect among MPP, PIPP and ATH increased the maximum thermal decomposition

temperature of PP, improved the char yield, and demonstrated excellent thermal stability.
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Tab.1 Formula of PP/MPP/PPIP/ATH/PP-g-MAH

composites FAE %
Fhdhgs Wpp Wyipp Wpipp Watn Wpp.g-MAH
PP-0 100 0.0 0.0 0 0
PP-1 65 12.0 12.0 6 5
PP-2 65 16.0 8.0 6 5
PP-3 65 18.0 6.0 6 5
PP-4 65 19.2 4.8 6 5

2 Z#R5iTe
21 SAWMPHELRSEHSH

1R AWRHO FTIR 3518 . MR 1T LB W, ol ks
PR AE 2 955 om™ A0 O RFAE W0 1Z 0% ) R T
HHEEA A PRI AR PRBIAR ; TAE 2 916 em AR AW N
VAR T H SE A B P4 85 1 460 cm Al 1 378 em™
AL AW AT 43 AR D R R B S0 25 PR A, A
¥:F PP-0,PP-1~PP-4 7£ 1 681.884.639.591 cm™ Vi & I J&¢
I TFTRHE g . BRI, 1 681 em™ AbAWR IiIg Sy
C=NH#EI RSN ; 884 e AL AW MSTIEE XT3 C—P BRI
BT ; 639 em™ b WL IS P—O B A PR B ALK 5
591 cm AL BRI A A F- A—O B IR BB . X sk
FEAEIEELE PP-0~PP-4 (GRS 35 Bl , RS TR A Wl
AR iR AT AL (HX —&5 S u] ek iR S R b o F
AREAEE RN AR T R G Y,

PR W 1681
PP-3 W
PP W
PP-1 "
\
P05 055 -';Vtm) 1460 F) g
4000 3500 3000 2500 2000 1500 1000 500
WHem™

A1 ZA&HMHEFTIRER
Fig.1 FTIR spectra of composites
22 EAMBRERRSN
2 HEAFPEHY SEM BR . I 2T LI Y, PP-0
W P EGES:, AR A RIBOES . BEE MR A3
N, A6 PP ESAH B 2 /IR T, AR A M AP, HL



1704570/ 7 34

BRIFHY Plastics Science and Technology NO.01 2026

TORL 55 B 1) 45 48 2 O FLIR (B R R AE) , 3X A PR A BEA

RS PP IR L SRR 2. FEE MPPIEE LA R b &

SR N, BORLR SR A S £ | BHAR SO E SR R i 4y

U & A AR A, 24 MPP T 50 2506 T 18% B, 54 BHIAIE

B ARG (B P HTEAE)
] S

i |

(e) PP-4(300 x )
B2 H444H49 SEM B R
Fig.2 SEM images of composites
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FERYS  10/°C 10,/°C 15 /°C  1,,/°C  BEHRZE(800 °C)/%
PP-0 4236 439.6  468.1 4715 10.28
PP-1 3585  380.1 4427 4512 13.82
PP-2 3968 4286 4817  485.1 14.24
PP-3 3647 3926 4676 4764 15.32
PP-4 401.1  426.1 4945 4987 17.88
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Fig.4 SEM images of calcined residue of composites
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Fig.7 Flame retardant mechanism of composites
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