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Abstract

In this paper, in order to promote the development of flame-retardant modified asphalt technolo-
gy, the flame-retardant mechanism was further explored through the analysis of the change of com-
ponents in the combustion reaction process of asphalt. Through the selection of raw materials
and preparation process of flame-retardant modified asphalt at home and abroad, the influence
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of flame-retardant content and preparation process on the flame-retardant effect was explored. The
basic performance evaluation methods of flame-retardant modified asphalt at home and abroad are
investigated from the macroscopic point of view. Based on the difference of various flame-retardant
materials, the flame-retardant properties of asphalt modified by organic flame retardant, inor-
ganic flame retardant and composite flame retardant were compared and evaluated. Finally, the
flame-retardant mechanism of flame-retardant modified asphalt is discussed from the microscopic
point of view.
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Figure 1. Combustion process of asphalt materials [12]
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Figure 2. Mesh number of flame retardants [3] [4] [6] [15]-[36]
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Figure 3. Content of different flame retardants [3] [4] [5] [6] [13] [29]-[49]
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Figure 4. Preparation technology [3] [4] [5] [6] [12] [20] [21] [22] [23] [24] [33] [39]-[55]
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Figure 5. Needle penetration change [17] [22] [54]-[70]
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Figure 6. Softening point change [17] [22] [54]-[70]
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Figure 8. R values of the two types of asphalt at different flame retardant contents [2]: (a) 0.1 kPa, (b) 3.2 kPa
8. TEIFEHFIEE TRMIFHEF R {E[2]: (a) 0.1kPa, (b)3.2kPa

R AT PR PR SRR TR B M, BT BT R A N7 4 T
SHRP § ol R 25 240 2510 (BBR) R0 45 99 DI A5 W3 (DSR) U 1 0340 46, DSR k3 1)
BUEAHE T Gising FAE TFHGHURRRATU AL T, SUAEHKI TR, R TFPERE A &, H DAL
A P ST 4 L AT 52 U s 46 T, 1Y MISCR 0 55 M S W3 510 G LV AE P

DOI: 10.12677/hjce.2023.1211158 1387 TARTHE


https://doi.org/10.12677/hjce.2023.1211158

=
o
i

%

AT USRS F S E AR E IR AR & I, G AR KR 2 R, AR PRl 8 717K (0.1 kPa. 3.2 kPa)
A AFANDNVEMARRR, 09052 Jooa~ JInszs Roas Razs Rt M Jneaiere X 53855 [2]38 3 MSCR 156 14T
Ft, 13 POA Wit 5 BRI SOk J5 IS 72 o ek AR AR T 28 70 = SR KPR B0 A8 I8« AHEL POA U,
SOA W SRR E G 5, LEMNBL R A ki AL AR T 2R A 3 02 JE iR s AR T . SOA B 1 R {HE K
T POA Wit JnfH Jnaire LA Ryige /T POA U5 (A% FHIRTFNB 2 F I Joaire ELFRAL), RHBH SOA
R I IR REOL T POA LTS, LIS 8~10; BBR R 6 FH M IR 5 A8 20 5 B B (5) i 28 1 R (m) F A
BAEREAAE—E e, A B IT 51 NG AR 8 R 2h BE LE (m/s) R S5 A VE A BRI 75 (I 5L I AR IR [45] . 478
& [34)@ 1t BBR 50 xf AR5 & DBDPE E A BHAMIED AR TERE, PRITTE H AT & 5
SBS S PEWI T ARIRIG AR Sh B, 1R FK T SBS Btk S R IR % A 2R, X R W B FI5 R
IRIRAPTS AT R, W 11, Kl 12,

120 8
POATRY T 75 SOAZH i
90 7 7 / -6
< / 2
= 60- / / L4 E
=l / 5
= / / // <
30 / ; / -2
01 7777 . : —1Ly
4 8 12 4 8 12
BEIAFTIB8/%
Figure 9. Change of Ry value with the use level (by mass) of flame
retardant [2]
B 9. Ryire (EREFRNATIIS BRI 1L[2]
207 ] POATH
i SOARY YL
604 [ Z
e 309177 / ,
T . L
g 7
SN
-30 -
-60 : . :
4 8 12

BT B/%

Figure 10. Change of J.qifr Value with the use level (by mass)
of flame retardant [2]
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Figure 12. Creep rate of asphalt under different contents [34]
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Figure 13. Thermal analysis curves of base asphalt [24]
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Figure 14. Thermal analysis curves of DBDPE flame-retardant asphalt [24]
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Figure 15. Thermal analysis curves of Sb,05 flame-retardant asphalt [24]
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Figure 16. Thermal analysis curves of ATH flame-retardant asphalt [24]
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Figure 17. Thermal analysis curves of DBDPE-Sh,0; flame-retardant asphalt [24]
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Figure 18. Thermal analysis curves of composite flame-retardant asphalt [24]
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Figure 19. Infrared spectrum contrast [33]
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Figure 20. SEM images of flame retardant [16]
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Figure 21. SEM images of high temperature residue of flame-retardant
asphalt [16]
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Table 2. Application of flame retardants in practical engineering
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