o527 B AW B2 Of oM B F R Vol. 27,No. 4
2024 4F 4 1 JOURNAL OF BUILDING MATERIALS Apr. , 2024

ih 5 2 & EAINEF B 1 A 2R S 1 E H1E

gl NREY, MR ETEL, K 4°
(1.9 K2 AR 528 e VLo B9 5T 2100985 2. P4 AZ BHEE M A BR 2 &) 7 74 18 8% 45 4 5 41
B G R,V BT 530007 3. Wi V1A 4% i N iz 8 A B PR A AL Wi v Bt 310000)

WE:RNAANS AIEMRLEL THIK A 2 4 B8 F ,38 a  IRAIE 2 (LOD & A le
B R R E oA AT E et T e sr b kg R R AR XM KRR AT T B A TR A9 B F 2 F
HVERAREWHRMNE . ZREN . LRAG ARSI A ZHMRIPEZR, S FH 6% 9 L EA T
B FHH LOMER A Z25.19%, 245 HMABEKZMR Y 70%; A BA BT T £ — 3 KA 645 A
BB A Rt AR b BOK I F B TR UK RAR AR G AR A F e AR T M IR T Y
B TR & AL B P B LYK Fp 98 AE

KR F @ AR LR ARt R LI SR AL AR s LR L TSIk B 2

HRESES U414 MERARERD A doi:10.3969/j.issn.1007-9629.2024.04.005

Effect and Synergistic Mechanism of Composite Flame Retardant and

Smoke Suppressant for Asphalt
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(1. School of Civil Engineering and Transportation, Hohai University, Nanjing 210098,China; 2. Guangxi Key
Laboratory of Road Structure and Materials, Guangxi Jiaoke Group Co., Ltd.,Nanning 530007,China; 3. Zhejiang
Jiaotou Expressway Operation Management Co., Ltd., Hangzhou 310000, China)

Abstract: Composite flame retardant and smoke suppressant was prepared by using aluminum hydroxide, organic
montmorillonite and expandable graphite. By the limiting oxygen index(LOI) method, oven constant temperature
heating, thermogravimetric analysis, Fourier infrared spectroscopy, scanning electron microscopy and X-ray energy
spectrum were used to analyze the effect and synergistic mechanism of composite flame retardant and smoke
suppressant for asphalt. The results show that the addition of the compound agent has obvious flame retardant and
smoke suppression effect, 6% of the compound agent can increase the LOI value of asphalt to 25.19% , and the unit
asphalt smoke release amount is reduced by 70% . The compound agent broadens the temperature range of the single
combustion promoter. It absorbs heat and dilutes the concentration of combustible gas during the combustion of
asphalt. It not only improves the thermal stability of asphalt, but also forms a composite barrier layer, which plays
a synergistic flame retardant and smoke suppression role.
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BEW 2838 F5 00 Kk I Bt By i R I I T B i
FVRRAE . B A XU T 300 Y i 1% S 7k 0 AATD % feE e
AW E A BRI I 1 T AR v i R R
HEwl, 32 7+ 58 2 KU B I T B BEA B AR M e © L
TR0/ A e

SRRV EEE A ORIRH SR Y e o Sl = W
B O(ATH) . 2 Bk A 8 (EG) . HL % B +
(OMMT) | 3R Ml 1% 4 RO AR AL A4 BH S Horp ATH
RIS AR AR H TS R m B A R R IR
YERS S EG 55 2 L Bk (0 IR, HLA B 4 1% W e
R S OMMT A # T s Ko 72, 2
& —E B E PE REY. B A B 5T & BE, B — B
FRME LA 3k 1) AR A BELIA S8R |, R T 9 b = 22 b B4R
FVHEAT 2 L C B 4 i B 5 11 2y )

YT, AR UL ATH . OMMT F1 EG A i AF
BE EBCICHL—A HL = F 5 BEAR I ), 8] B 72
I AR FEFR Sasobit !, 2 1 FR S A (LOD) ik
ARV A IR AR, DV 32 5 BELAR 91 AR 5] 1% B
R B AW 5 2565 AT 3 B (T G ) A8 B i AR 46 21
APGTE (FTIR) i HL 88 (SEM) F1 X S 26 58 15 43
(EDS) , ¥ B & & BH 8K 30 41 550 04 /5 FH 250 5 A i [R]
PLEE .
1 R
1.1 E&HR

W SBS Mtk L 25 ‘CHAJE N 5.5 mm,
5 CHEFE Ry 31 em, Ak £k 68 °C . i 57 R H
Sasobit. & & FH #& 0 40 57 T ATH F ¥ kL 22 4
5.1 pm, Na,O & &t (T & 53088, F[E) 4 0.200% , Si0,
F N 0.015%0, 43 fifk i BE Y5 [ 2 210~900 ‘C5EG %
JE N 1.2 g/em®, 43 fif iR B8 [ Dy 220~460 °C
OMMT % FE K 1.7 g/cm’, J2 [ # () HJ7 3.5 nm, 43
fif T B YE L R 200~600 °C.
1.2 ERFEPEBAHNIE S B

(1) M4 SCHR [ 12-13 1, K 3 i BEL A 490 408 44 6} LA
m(ATH) :m(OMMT) :m(EG)="6:2: 3 [y Jii & [
BI5GB =R E G IR, fJ R AOE.

(2) 4% SBS s M n #4351 165 CIE A 2%
Sasobit, H-fif I &3 55 P14 LA 1 000 r/min ) 5% 3 55
1 15 min; # XA HE] 150 °C, 43 50 A &
0% 4% .6% .8% F110% ) AOE, 2] # 4 £¥ 10 min;
Z J5 46 LA 4 500 r/min B %% 3 59 Y] 45 min, # DL
1 000 r/min Y %% 4k 22 55 Y] 10 min, B ] 2515 3] 3
56 FH L 1 AR 0408 0 7 R L 43 3 45 AOE-0,
AOE-4.AOE-6 AOE-8 1 AOE-10.

1.3 REHZE
1.3.1 LOIiXE

# 150.0 mm X 150.0 mm ) 3% 5 21 4k Fe 1h B, B
TR S 151.0 mm X 151.0 mm X 3.0 mm ¥ 4
JaE S ELAE P, 0 A 1 BELJR 00400 30 i 58 T B 5
LY EE IR E R A S WAL, B BT R T
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Wi B LOTE BEA T I .
1.3.2 BEAR PR IR 5

Y F B N AT I KA HE S R i TS bR
HE AW S B FE BT 1 AR R B S b A
R 5 IR BE 4 50 ¢ B T ARE S MR T 25 A 48
— A BERE ML TR I R 220 °CLn#A 6 h, B
[E] P 1 hoBR R I i S 1) T 580, DA o0 A Lo
LA B
1.3.3  HAES AR

ffi I NETZSCH STA 449 F3 R E /3 Hr X, %
E MO 35 mL/min ) 85 IR E R 20 °C, 3 L
10 K/min )3 R THE 2 800 °C, X Wi 5 i RE T i $h &
G307
1.3.4 R AR LM

R TR AL B0 Rk, 78 R 20 A X Uk 5 R
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Bl UG (14 o7 5 5 559
1.3.5 e S X Ll
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BB RN 10 0002 00047 , % 4% 91 5 i e S ke
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145 AOE &5 BRI F 1 LOL{H .
i L AT L (1) BEAER A 75 1 LOT{E R % AOE 8
A TR K, Hb 2 AOE 8 4 M0% 14 in £
4% BF , LOMEAE e M BH 8 5 24 AOE #2849 14
I 1096 B, LOTE AR fe e B2 /N (2) 108 AOE-4
AOE-6, AOE-8 #1 AOE-10 By LOI {& 4% %l &
24.59 % .25.19 % .25.49 % 1 25.65 % , #43# £ NB/
SH/T 0820—2010 %23k . ix £ ] AOE 1 Jin A RE % 2l
2 BELJR 300 08 30 75 A LR 4R, B AOE B it oK, ik
R AT
2.2 HAEHERMA

&2 825 AOE $8 5t T B BRI K8 05 75 1 T 2t 93
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Fig.2 Mass loss of flame retardant and smoke suppression
asphalts at different AOE contents
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Fig.3 Smoke emission of unit flame retardant and

smoke suppression asphalts
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Fig. 5 FTIR spectra of flame retardant and smoke
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Fig. 6 SEM images of flame retardant and smoke suppression asphalts
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Fig.8 EDS spectra of char residues microface of AOE-0 and AOE-6
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Fig.9 Schematic diagram of synergistic mechanism Flame retardant smoke suppression of AOE
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