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Rapid detection of SBS content in modified asphalt
based on infrared spectrum analysis

LUO Sang', LI Xiang®, TIAN JIA-hao*, YIN Jun®
(1. Intelligent Transportation System Research Center, Southeast University, Nanjing 210096, Jiangsu, China;

2. School of Transportation, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: In order to study the rapid detection method of styrene-butadiene-styrene (SBS)
modifier content in modified asphalt, infrared spectrograms of SBS modified asphalt with different
modifier contents were obtained based on infrared spectrum analysis, using a Bruker Alpha
infrared spectrometer. The peak areas and peak heights at 966, 1 456, 1 602, 2 852, 2 921 cm '
were measured by OPUS software, and a regression model of the above characteristic parameters

and SBS modifier content was also established, and the accuracy of the regression model was
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verified. In order to eliminate the influence of potassium bromide tablet thickness, two

', were selected using

characteristic absorption peaks of matrix asphalt, i.e. , 813 and 1 377 cm™
the absorbance ratio (the ratio of the characteristic absorption peak parameters of the SBS
modifier to the sum of the characteristic absorption peak parameters of matrix bitumen and SBS
modifier) as regression variables. The results show that the characteristic peak of 966 cm ™' is the
specific flexural vibration peak of the SBS modifier, and has a highly linear correlation with SBS
content. For both 1 377 or 813 cm ™', the regression precision of the peak area is higher than that

1

of the peak height. The characteristic absorption peak of 813 cm ™' as the matrix bitumen is better

than that of the 1 377 cm ™' characteristic peak. Therefore, the ratio of the peak area of 966 cm™'
to the sum of peak area between 813 and 966 cm ' is chosen as a regression parameter. The
regression accuracy between the peak area and SBS modifier content is up to 0. 992 5, and the
error of the test results is approximately 0.1%. The applicability of this detection method is also
verified by changing the types of SBS-modified asphalt, modifier, and stabilizer. The resulting
relative error can also be controlled below 5%. The research results can provide a reference for
the rapid and accurate determination of SBS content in SBS-modified asphalt in actual engineering
practice. 12 tabs, 12 figs, 24 refs.
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Tab. 1 Technical performance test results of Shell 70¥ matrix bitumen
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FEJE (15 °C .5 cm » min~!) /cm =100 =100
Bk s (BRERTED /°C 48.7 >47
A8 % PI —0.81 |—1.5~1.0
Wi/ % 1.75 <2.2
e 99. 6 >99.5
HREE(15 C)/(g s em™ ) 1.010
JiE W B % Ak (RT-| A/ % 0.19 —0.8~0.8
FOD) )& EEABELL/ % 64 =54
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Tab.2 Technical performance test results of 791-H SBS modifier
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Tab.3 Technical performance test results of aromatic
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Tab. 4 Technical performance test results of stabilizer
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RIEE AR /D kM IAPIE . 153 y= SBS 1 LioRIRIEN ot %of 15 2% AR i 22
0.045 62-+0. 028 53, %% &% R>=0.977 3. | 1.500 0 1.475 1 —0.024 9 1. 660
. R . 2.500 0 2.425 4 —0.074 6 2. 984
3 i 2 X AL OB A L SBS ST 15 3.500 0 3.502 1 0.002 1 0. 060
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ROLFE 11, Tab.9 Technical performance test results of 70% asphalt
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Tab.5 Technical performance test results of 70% TOAAE R AL 707 | e 70 TARER
heavy traffic road asphalt B (25 1C.100 g5 )/
RS RsR | skEk 0.1 mm 666 69-4 1 60~80
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%6 YH-801 SBS B FI L A ML REM T LR Tab. 10  Technical performance test results of 90 asphalt
Tab. 6 Technical performance test results of YH-801 SBS modifier
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Ry B Y 0.5 £ A8 % P1 0.2 —1.5~1.0
WK Gy & k) 0.2 /% 1.68 <2.2
300 % % i 57/ MPa 2.0 W RREE/ 99. 6 =99
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RS/ (g » 10 min 1) 0.2 Tab. 11 Technical performance test results of SBS modifier
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Tab.7 Technical performance test results of sulfur % SBS(4303) SBS(3501)
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Tab. 12 Technical performance test results of rubber oil
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Fig. 12 Test methods applicability test results
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