38 2 184
Vol. 38 No. 2 Journal of Materials Science &. Engineering Apr.2020

:1673-2812(2020)02-0232-07

SBS

L L 23 3 3
(1. , 730070; 2. ,
730070; 3. , 730070)
[ )| SBS ,
(RTFOT) SBS , ( ). ( -3
) (4%.8%.12%%) ,
0 . ( . . ) (FTIR) o
:SBS , ) (CH, =
CHy) \ . . , R . )
N ; SBS SBS
; 8% . SBS ,
SBS , ) s
SBS SBS SBS .
[ )| ; SBS ; ; ;
: U414, 1 :A  DOI:10. 14136/j.cnki.issn 1673—2812 2020. 02. 010

Microscopic Mechanism of Short-term Aging SBS Modified Asphalt
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[ Abstract ] In order to explore the effects of different regeneration agent types and dosages on
microstructure of regenerated short-term aging SBS modified asphalt, SBS modified asphalt was aged using
rotating thinfilm oven (RTFOT). Regenerated asphalt was prepared by adding ordinary regeneration agent
(Xika regeneration agent) and modified (Xintuo-3 regeneration agent) two different types regeneration agent,
the dosages of which were 4%, 8% and 12%. At the same time, adding a set amount of regeneration agent into
short-term aging SBS modified asphalt for diffusion test. Original SBS modified asphalt, short-term aged SBS
modified asphalt and regenerated SBS modified asphalt were tested by Macro indicators (penetration, ductility,
softening point) and FTIR analysis. The results showed that, during the short-term aging of the SBS modified
asphalt, the characteristic peaks of sulfoxide group, the functional group index and softening point all

increased, but the butadiene-based characteristic peak, the butadiene-based index, penetration and ductility
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decreased. After adding regeneration agent, the characteristic peaks of sulfoxide group, functional group index
and softening point decreased, while the penetration and ductility increased. The aging of matrix asphalt and
the degradation degree of SBS modifier with ordinary regeneration agent were larger than modified regeneration
agent. When the amount of regeneration agent was 8%, the improvement of short-term aging SBS modified
asphalt is obvious. In the diffusion process of regeneration agent during the short-term aging SBS of modified
asphalt, the modified asphalt performance has been improved, but it did not return to its original level. The
regenerated SBS modified bitumen after direct stirring is obviously better in its performance than regenerated
SBS modified bitumen formed by the proliferation of short-term aged SBS modified bitumen.

[Key words] Road engineering; SBS modified asphalt; Fourier transform infrared spectroscopy; Short

term aging; Regenerate
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1 Table 1 Properties of the virgin asphalt binder
Penetration(25°C ,100g,5s)  Ductility (5¢cm/min., Softening RTFOT(163°C, 85min)
/0. Imm 15°C)/em point/C Mass loss/ % Penetration ratio of 25°C /% Ductility of 10°C /em
92. 2 =100 46, 2 0. 07 70 9.0
2 SBS Table 2 Properties of SBS modifier
Modifi Struct Block ratio Volatile Tensile Elongation at Shore Melt flow rate
odrier Dructure /(S/B) content/ % strength/MPa break/ % hardness/A /(g/10min)
SBS(1301) Liner 30/70 0.7 15. 0 700 =68 0. 10~5. 00
SBS ) s 3

) 3. 5% o
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Table 3  Properties of Furfural Extract Oil 226 SBS
Viscosity (40°C) Flash Aromatic
Appearance /(Paes) Point/C content/ % N SBS i
Brown Black 2500 200 55. 0 , Wu , FTIR
600~2000cm ' ,
; 0. 3% ) '
4 . o
4 N
Table 4 Properties of stabilizer ° ’
A Apparent density Melting Water 1700cm ’
ppearance /gecm 3 point/°C content/ %
b
Gray-black 0. 5~0.7 120 0. 2 (177
o 2
(XK - (1030ecm™ ") (966cm ™ 1)
3 (XT-3), 5 R , [19]
5 .
Table 5 P ti f ti t _
able roperties or regeneration agen I B ( 1030(}71 1 ) (1)
seos s=0 —
4 | o Aging O vicosiy 3600 ~ 2000cm !
Regeneration Aromatic Saturated ratio before .
) Mass of 60°C
agent content/ % contcnt/% , and after
loss/ % . /(mPass) .
aging/ %
1
XK 38 6 254 239 L 64 107 Taps = (_ 966cm ) (2)
XT-3 75 20 0.2 L2 37500 E 600 ~ 2000cm ™"
2.2
221 SBS , 3
( )
175~180°C , 31
SBS 5min 5500 /min ( )
25min, (JTG E20-2011) .
10min, , 170°C 6~38 °
2h, SBS . 6 SBS .
222 ( Table 6 Three major indicators of SBS modified asphalt,
Y(JTG E20-2011) [16] after short-term aging and regeneration
Penetration  Ductility Softening
° Sample (25°C ,100g, (5cm/min,  point
223 SBS 5$)/0. Imm 15°C)/cm /C
) 170~180°C , SBS modified asphalt 73. 5 42. 2 78 3
. Short-term aging SBS . . -
600r/min modified asphalt 53.2 228 851
20min., SBS o +4% XK regeneration agent 67. 8 35. 9 82. 5
0 ation z 5
22 4 SBS +8% XK regeneration agent 78 4 55. 4 75. 3
+12% XK regeneration agent 79. 1 56. 1 74. 6
’ Zog Zem, 20cm +4% XT-3 regeneration agent 55. 6 24. 3 84. 2
. . +8% XT-3 regeneration agent 713 38 6 81 1
0, o at1 P
10g X 135°C +12% XT-3 regeneration agent 72. 6 39. 4 80. 2
60h, 6 ,SBS ,
5 1.2.3.4.5, , , )
225 Thermo Nicolet XK , , 8%
(FTIR) R 400 , SBS .
~ 4000em ™', 0. 019em ™', 0. 49mm.13. 2cm, 3°C;
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Table 7 Three major indicators of after proliferation add Fig.1 FTIR spectra of SBS modified asphalt and
XK regeneration agent that after short-term aging
. o o Sem/min. . .
Sample Penetration(25°C , Ductlllt}: ‘(o/cm, min SOIitenlong SBS , .SBS
100g,5s) /0. Imm 15C)/cm point/C
1 61. 2 3L 6 82. 8 ’
2 59. 4 28.5 83. 4 ) , RTFOT
3 57. 3 25. 2 84. 1 1030cm ™! ,
4 54. 6 23. 8 84. 5 (S=0)
5 52. 6 22, 4 85. 7 T ’
8 XT-3 .
L . . , 966 702cm
Table 8 Three major indicators of after proliferation add
XT-3 regeneration agent ’
[213 SBS
S | Penetration(25°C , Ductility (5¢cm/min, Softening ’
Samp
ample 100g,5s) /0. lmm 15°C)/cm point/C B
1 60. 1 29. 3 831 2, 3 , R
2 58 2 27.9 83. 9 1030 .
3 54, 6 23, 8 84. 4 cm ’
4 53 2 22. 8 85 2 ’
5 52. 3 22. 1 86. 1
b b
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Fig.2 FTIR spectra of regeneration after adding

XK regeneration agent
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Fig.5 FTIR spectra of diffusion after adding XT-3 regeneration agent
9 SBS
Table 9 Functional group index of SBS modified asphalt and

after short-term aging

Sulfoxide Butadienyl
Sample . .
index index
SBS modified asphalt 0. 0056 0. 0160
Short-term aging SBS modified asphalt 0. 0111 0. 0147

10 XK
Table 10 Functional group index of regeneration after adding

XK regeneration agent

Sample Sulfoxide index Butadienyl index
+4%XK regeneration agent 0. 0047 0. 0132
+8% XK regeneration agent 0. 0037 0. 0122
+12%XK regeneration agent 0. 0031 0. 0110

11 XT-3
Table 11 Functional group index of regeneration after adding

XT-3 regeneration agent

Sample Sulfoxide index  Butadienyl index
+4%XT-3 regeneration agent 0. 0106 0. 0142
+8% XT-3 regeneration agent 0. 0068 0. 0144
412 %XT-3 regeneration agent 0. 0066 0. 0146

12 XK
Table 12 Functional group index of diffusion after adding

XK regeneration agent

Sample Sulfoxide index Butadienyl index
1 0. 0088 0. 0093
2 0. 0094 0. 0124
3 0. 0102 0. 0137
4 0. 0108 0. 0139
5 0. 0113 0. 0147
13 XT-3

Table 13 Functional group index of diffusion after adding

XT-3 regeneration agent

Sample Sulfoxide index Butadienyl index
1 0. 0092 0. 0118
2 0. 0096 0. 0133
3 0. 0108 0. 0140
4 0. 0110 0. 0143
5 0. 0112 0. 0147
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