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Research on reactive cold mixed flame retardant asphalt

modified by decabromodiphenylethane
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(School of Traffic and Transportation Engineering. Changsha University of
Science &. Technology, Changsha 410114, China)

Abstract: Based on a self-developed reactive cold mixed flame retardant asphalt, the flame
retardant effect and mechanism of decabromodiphenylethane(DBDPE) flame retardant reac-
tive cold mixed asphalt were studied. Scanning electron microscope test, infrared spectrum
test and thermal analysis test were used to study the dispersion state, compatibility and
thermal weight loss behavior of the flame retardant in reactive cold mixed asphalt, and the
flame retardant mechanism was revealed compared with the pyrolysis law of reactive cold
mixed asphalt and reactive cold mixed flame retardant asphalt. The oxygen index test re-
sults show that the oxygen index parameter of the reactive cold mixed flame retardant as-
phalt can reach 26 %. Scanning electron microscope test results show that the flame retard-

ant has good dispensability in reactive cold mixed asphalt. Infrared spectrum test results
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show that the flame retardant DBDPE does not chemically react with cold mixed asphalt,

which is a physical blend with good compatibility between them. Thermal analysis test re-

sults show that DBDPE is mainly based on the gas-phase flame retardant mechanism, but

also plays a solid-phase role. DBDPE increases the final decomposition temperature of reac-

tive cold mixed flame retardant asphalt from 641.5 ‘C to more than 800 ‘C, and the peak

value of heat flow rate is reduced from —22.7 mW/mg to —16. 7 mW/mag.

Key words: DBDPE; reactive cold mixed flame retardant asphalt; dispensability; compati-

bility; pyrolysis law; flame retardant mechanism

T A2 30 a2 ol & JE G L & 2018 AR IR, A
PEBRIEC A 17 738 4b, MHAE 1.7 J7 km. & [H
EL A T A R R e 2 L O R 2 R R R
JER I E K . 78 2004 4 LUHT , B 18 3 1 LLK )¢
TR EE o0 3 AR K VR TR BE + % A7 7 b ok 2% 7
B P AE E AN L 2 A TR AT ) R, T TR
¥ T RE AT A% v IR K V6 TR 5 B TR ) 5 A i L, L
AATHEE o) TAE R0, BRI (2 B bk 18 i
FHHLE Y (JTG D70-2004) # H1 4% 900N B % 38 Al R
FHK JE TR BE - I 17, A3 2% R B o] SR P 30 75 1R 5 R
T R K R R B N TR A B A R
TERCHT IS B B 18 BT R ) (JTG 3370, 1-2018)
BT R A B — N B R T IR AR |
2 AU JeiRE + T mZ 4 k& 4w, B
SRR N e I A AT SR FH K R TR R A T sl A S
. AT W I E IR AR E Tz 0 T % 6
BREC L BRI R T 22 o IR B U
T R PERHARD T . FRPE B U 7 it T R i
TR AR R A A AN AT Y B X TN
DA B s R A T TR PR U AR — e R
R T R TR R T YRR B A R R AR AT
MARAR |- fiff e [m) 00 3T A 0, B IR RN U0 TR
BORHR R AR AN W 26 L A U TR T T 2R R
REAE i 14 [0 R, R D ) 24 P B ol 6 0R 0 75 AR F 5
RIS

H A58 58 2 10 5 0 7 vl o o =25 31k
TR TR T R0 R R R W R T R TR
T 28 T 10 T 3 A E W R R R AR L R R K
18 B AR K R A7 i e 25 AR I, R
o7 TR 3 U0 R A FH B I TR R O 4 A LA
A TN S5 5 90 R R VAT ok R R R AR
DAL il 22 0 e BELJR 390 R R 91 5 4 Sk R 1

o 52— i OE G | S T SRR R T T —
T 52 A 700 2 N7 B0 9% 18 10 7 TR A RE 9% B R
TR 7 TR G Rkl P B i R SR B HL AL
AR 1R 70 BRI 5 2 B A s R R R A
B8 G — o SRR BT W A — R 1 g B iy R
ORI A5 R R YZR W AR E R
K47, Ho 0 5 B 5 p 80 5tk 3 358 1 At T 1
TRV G UG T BE O BR AR R
PR R e 58 T A WF 9 S Ry 7R A I R I
T 45 R W L AT BT 0 B R M B oK 5 E g
771 [e s e ARG R R RN TR 982 55 M X AN R R B
TR 5 2 % (DBDPE) J2 — F 97 751 15 2 BH %
s HAT BHBR AR & ARS8 AR PR A R B A
455, B DBDPE 76 8 BHUUA L3R )2 11
o7 o LR B bR g 2 M e e B A TR R BE
BRFHNB HHPEAR BRBE T AS 7 A 5 AR, 5 TE L6
BH A7 AH [t . DBDPE 545 HLAA BHH 28 M4 . DRt
DBDPE # 25 S 5 24 6 08 AL &R BRI L G
4% . DBDPE FHAE I 5 BEIA 51 0 A T — 5 1 i
W BEGISF A1 ] IR 43 BT L B o AT K )
i SR W 6 56 %5 5 7 % DBDPE BH & ML #8317
TEWRAMGE 45 532 8] DBDPE e H5E 5 A0 BH A 1F
FH 5 SCAHBEL A AR T LA A 1 BEL A 410 A0 A5 23
W BN RS H IR T 5 A HLBELA ) IR R
BE 2 A AR — b N R E R SRR . AT
IS Ak B, L 32 A R HR AR A A B R
(W2 D, B, A BIF T 38 22 S04 B0 R 55 7% )
o7 754 5 T BEL 48R 10 75 1) BEL 9K A5 2RE o T) R A A 5 L 484
7 DBDPE 55 Jz 1 %3 % 8 5 75 0 BELR A F LR, A%
5% 38 3 41 9 P B 08 L 41 A1 6% R 5 L Ao A ik
g5 X BH A% 7 DBDPE 7 Jz b U5 36 5 7 9 o0
FRAEFNBHAA DL AT T WF5E



28 ki ®E LK g

wCa RAF R 2020 %6 A

1 KBEMBEE5EE

ARWEFEAE A BB B il T R SR Al D
FI IS TR R i 5 1R 2 W o A O s R R, &5 8
b B FRDRE 707 T8 BK Al 5 R AL A R
o MR 25 (DBDPE) BHAR I 1L 7R
R B AR B ml A B IRE 8106, PR kLR
5.0 pm WLF. i TR /NG 5 &L H B4
XU BRI B ] A5 Ok — 2 TR XE L D a7 BE A
Wi ) A R v R LB FE AN T A 45 5
BT L AT S PR . SR KU i v 0 £ L U
A S5 TEAIL TG PR A AR AE A T8 A 700 . o 11 4k 780 A
BRI o 1A 5 B ] o B B il 0
BURE S SR 5 BEL KA 50 [ Ak 550 26 5 m A 310 WA
T rh R A & 1R A5 B B I BELRA U R .
ik AT 5 B € B K ) DBDPE £ & 4
1570 0 S B8 T BELASR 3 75 45 TR PE R 4 A L 36 1,

K1 ARERFRMKGFEEHR R

Table 1 Technical indicators of reactive

cold mixed asphalt
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Fig. 2 SEM images of reactive cold mixed flame

retardant asphalt
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Fig. 4 Thermal analysis test results of reactive cold mixed

asphalt and reactive cold mixed flame retardant asphalt
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