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Effect of external additives on determination of SBS
content in modified asphalt by FTIR

YANG Jun, TANG Zhi-yun, XU Gang, CHEN Xian-hua, GONG Xiao-jing, LU Gui-lin
(School of Transportation, Southeast University, Nanjing 211189, Jiangsu. China)

Abstract: In order to investigate the effect of additives on the accuracy of polymer content
determination by Fourier transform infrared spectroscopy (FTIR), Nicolet iS10 infrared
spectrometer was used to obtain the infrared spectra of matrix asphalt, SBS modifier, additives
such as rubber oil and sulfur. Then, OMNIC software was used to measure the characteristic peak
area of infrared spectra of each material, including the characteristic peak area of SBS at 699 and

1

966 cm™ ' and the matrix asphalt at 1 377 em ™~ '. A standard curve of the relationship between the

characteristic peak area ratios A (respectively labeled Ao and Ay ) and the SBS content was
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established. Orthogonal experiments were designed to consider the effects of three levels of SBS
content, sulfur content and rubber oil content on the detection of SBS content. Variance analysis
of orthogonal test results was carried out by F-test, and the SBS prediction content was obtained
by inverse calculation of the orthogonal test results based on the standard curve. The results
show that A value has a good positive correlation with SBS content. Additives had a great
influence on the accuracy of SBS content detection, and the influence of three factors on SBS
content was different. It could be inferred that the main and secondary factors were SBS content,

', other

sulfur content and rubber oil content. Besides the factors of rubber oil content at 966 cm™
factors had significant influence on the test results. The addition of sulfur reduced the A value
and the addition of rubber oil reduced the increase in A value. Furthermore, the relative error
between actual SBS contents and predicted contents which could be obtained by inverse
calculation of the orthogonal test results according to the standard curve were generally more than
10%, and the maximum values were even more than 15%. The research suggests that the effect
of additives on the FTIR detection of modified asphalt SBS content cannot be ignored. In actual
engineering, the influence of additives should be considered when we use the FTIR method to

detect SBS content. 8 tabs, 9 figs. 25 refs.

Key words:road engineering; SBS modified asphalt; infrared spectra; additives; orthogonal test
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Tab.1 Technical performance test results of matrix asphalt
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Tab.2 Technical performance test results of SBS

ik 7 EALEH e R T A/
Gt | B
Fk R K&/ % BE/MPa  |(g+ (10 min~— 1))
534 30/70 800 26 0.5
(b) B

(a) SBSH 5

(c) BB

(d) SBSE MY &

B e R R & SBS Btk U

Fig.1 Test raw materials and SBS modified asphalt
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Fig. 2 Infrared spectrum samples and instrument
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Fig. 3 Infrared spectrum of SBS, matrix asphalt and
SBS modified asphalt
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Tab. 5 Orthogonal test plan

WS | HEB| HEC|FED| =5 Ao Agss
1 1 1 1 1 0. 049 0.128
2 1 1 1 1 0.037 0.107
3 1 1 I 1l 0. 045 0.104
4 I 1 Il Il 0.110 0.204
5 Il Il I 1 0.120 0.210
6 Il I 1 il 0.074 0.149
7 Il 1 I il 0.197 0.319
8 I I 1 Ili 0.176 0.269
9 I} Il il 1 0.168 0.258
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Tab. 8 Relative error between predicted and actual contents of SBS
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1 10.049 2 1.630| 18.5 |0.128 2 2.726 |—36.294

2 10.037 2 1.264| 36.8 |0.107 2 2.265|—13.268

3 10.045 2 1.504 | 24.8 |0.104 2 2.200| —9.978

4 10.110 4 3.378| 15.5 [ 0.204 4 4.393| —9.814
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8 10.176 6 5.301| 11.6 |0.269 6 5. 818 3.034

9 10.168 6 5.070| 15.5 |0.258 6 5.577 7.054
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