4

MPP/ZB/IPPP Xt SBS &4
SR EE B9 =5

B ol ey FIToT S B

A= dEb

~¢

(1. FB LN E,FiB BT 810000;2. FHIR LI AKX F, FiF BT 810000;3. 4 b L3 15
EARTAELEFZHFR, I EM441053;4. K T k¥, LK 100124)

B E. B =R AR % (MPP) #1824 (ZB) Aot/ AL ARER = 3K B8 (IPPP) 40 % 09 =70 4TI 7] (TAFR )
5RUH-T R U = B e B 4 (SBS) BUM 7 3t 47 LB, 143 TAFR BOM 7 F . A% TAFR % SBS B
FOG TR AL PR AL S T AR R TR AR R LA H I A AR Hm . R A TAFR KB H R E B
F 0P B PR R R, MR A 2 (LOT) 5 2] 26.8%, 18 % B 5 B (SDR ) 64K 37.2% , 7% % R 429 £ 22.8%, BN F
TR 57.8%, & W R IR T X I Aok B P AL X IR 10 iE T IPPP 4R 95 A 2037 4] B AR SRR AR 09 i @ %, TAFR
POPE HAE—18 CCTF 8935 T 2h i R AL B K, TAFR BT F b4 60 B iR 044 % 35 5 820 X /mm, ££—10 °C
T e9AKIR AL IR T A 2 250x10°°, TAFR B F ik A-AH AR 10 min J& 6944 5% B 5% 8 1L &34 82.5%, iZ 4L T SBS
BOVE I Bt . BF R 45 R h AR A B bk A I AE PR Fr 36 9 iR TR AR A

KEER  SBS BUME T F B A TR A RAE M 5 B B R KR X I

FESES: TQ314.24 MERAREAS: A XEHS:1005-3360(2026)09-0055-06

DOI: 10.15925/j.cnki.issn1005-3360.2026.09.011

Effect of MPP/ZB/IPPP on Flame Retardancy and Smoke Suppression Properties
of SBS Modified Asphalt Mixtures
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Abstract: A ternary composite flame-retardant additive (TAFR), composed of melamine phosphate (MPP), zinc borate
(ZB), and isopropylated triphenyl phosphate (IPPP), was compounded with styrene-butadiene-styrene triblock copolymer
(SBS) modified asphalt to prepare TAFR modified asphalt. The effects of the TAFR on the flame retardancy, smoke
suppression, thermal stability, rheological properties, and pavement performance of the SBS modified asphalt were
investigated. The results showed that the TAFR modified asphalt exhibited a significant synergistic flame-retardant effect,
with a limiting oxygen index (LOI) of 26.8%, a 37.2% reduction in smoke density rating (SDR), an increase in char
residue to 22.8%, and a 57.8% reduction in total heat release (THR). The bending beam rheometer (BBR) test and
pavement performance tests confirmed that IPPP effectively mitigated the negative impact of the solid fillers on the low-
temperature performance. The creep stiffness of the TAFR modified asphalt at -18 °C met the specification requirements.
The TAFR modified asphalt mixture exhibited a high-temperature dynamic stability of 5 820 cycles/mm and a low-
temperature failure microstrain of 2 250x10° at -10 °C. After 10 min of combustion, the stability retention ratio of the
TAFR modified asphalt mixture was as high as 82.5%, significantly superior to that of the SBS modified asphalt mixture.
These findings provide a reference for the design of environmentally friendly high-performance flame-retardant asphalt
pavements for tunnels.
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