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Research of effect and mechanism of FCC slurry on the
aging resistance of asphalt

FAN Weiyu, ZHAI Zhe, YAO Yan, NAN Guozhi, LIANG Ming, LUO Hui

(State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Qingdao 266580, China)

Abstract: AH-70 asphalts were obtained using FCC slurry with heavy crude oil from South America as the feedstock through
true boiling point distillation instrument. The thin film oven test (TFOT) and pressure aging vessel (PAV) were applied to
simulate the short-term and long-term aging of asphalt respectively, through which the effect and mechanism of FCC slurry on
the two anti-aging processes were investigated. It is found that AH-70 asphalts can be produced from the blending of heavy oil
and FCC slurry (0% , 3% , 6% , 9% , and 12% by weight of heavy oil, respectively) at the final boiling point of 425, 430,
430, 430, and 435 °C accordingly. With the increase of the blending ratio for FCC slurry, the retained penetration and duc-
tility at 15 °C of the TFOT aged asphalts are reduced. Meanwhile, the growth rate of softening point is increased. After PAV
aging, the retained penetration is declined and the growth rate of softening point is also improved. And there is no significant
oxidation reaction of functional groups during the TFOT aging process. As the increase of FCC slurry, the volatilization of
light components and the condensation of aromatics/resins are the main reasons of deteriorating the TFOT aging performance
of asphalt. After PAV aging, the sulfoxide and carboxyl groups are formed in the asphalt. Also, it is found that the aromatics
in FCC slurry can inhibit the free radical reaction in the aging process of asphalt. However, the condensation of aromatics

and resins still damages the PAV anti-aging property.
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Table 1 Property analysis of raw materials

ok WRE(20 °C) BIHFE (50 C) B MR BT &SRR RBURRE E R
- p/(g+em™) w/(mm? - s71) IE % 5 % I % 58 % 58 %
Hh 0.9730 445.6 3.98 36.55 31. 84 22. 64 8.97
3K 0.9823 284.6 0.37 43.28 42.98 11.33 2.41
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Fig.1 Curves of penetrations for raw materials

at different cutting temperatures
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Table 2 Property analysis of original AH-70 asphalts

WIBI FIALL(25 C)/ SRS €))7 Ribris HIRE/ N (TFE #BE(25 C) Lapoy
/% 10" mm cm C % i)/ p/ (kg - m™) 53 E %
0 65 >150 49.3 99. 86 308 1034.9 1.52
3 74 >150 47.8 99.92 306 1032. 2 1.78
6 70 >150 48. 4 99. 90 298 1028. 8 2.04
9 73 >150 48.0 98. 85 298 1023. 1 2.23
12 71 >150 47.4 99. 87 280 1022. 8 2.27
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Table 3 Property analysis of AH-70 asphalts after aging

s ot PAV
% BREREA BAETE R 5% BRI i BREEA BARET B BA AT i
BH/%  EFE/% (10 °C)/em (15 °C)/cm BEH/ % R % (15 °C)/em
0 73.8 6.1 8.8 61.6 43.1 23.5 5.7
3 72.9 8.4 9.0 62. 4 42.9 25.9 5.8
6 70.7 8.9 9.4 54.0 42.7 28.3 5.4
9 64.3 12.1 10.0 44.6 38.5 28.7 6.1
12 60. 2 14.8 9.4 40.3 36.6 31.4 5.8
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Table 4 Component analysis results of original AH-70 asphalts
B L3 5 ISy PR lirdridiincis UiR=piiins (G +5 %53/
/% Vig ) I3E % I3 % I3E % (I T+ )5
0 15.25 41. 40 28.49 14. 86 1.31
3 15. 88 42. 89 28.55 12. 68 1.43
6 17.19 44.62 26.26 11.92 1.62
9 18. 49 46. 86 23.30 11.34 1. 89
12 19.92 47. 81 21. 60 10. 67 2.10
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Table 5 Component analysis results of AH-70 asphalts after TFOT
imEm WA BE RS JBE I I3 e WHEBSE GRS+ ES), (JEHE-TFOT)/
/% I35 % 58 % 58 % 538 % I+ 3 75 5 ) JERE
0 13.26 39.41 29.52 17. 81 1. 11 0.15
3 12.02 40. 12 27.74 20. 12 1.09 0.24
6 12.26 38.45 27.47 21.82 1.03 0.36
9 11.47 35.56 26.39 26. 58 0.89 0.53
12 11.27 34.79 26.42 27.52 0.85 0. 60
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Table 6 Component analysis results of AH-70 asphalts after PAV
jetE ’f@/ﬂ{ﬁ)ﬁi %@ﬁ)ﬁi Eﬁ?)ﬁ)ﬁi ‘UTJ%{EE% (’L”ﬂfﬂﬁv‘f)’?&%)/ (Jﬁ#fl?AV)/
S % 88 % 58 % 58 % (B +075 ) JEkE
0 10. 33 37.82 27.88 23.97 0.93 0.29
3 9. 86 37.23 29. 65 23.26 0.89 0.38
6 10. 04 36.24 27.33 26.39 0. 86 0.47
9 9. 66 34. 88 24.70 30.76 0. 80 0.58
12 9.17 33.12 25.38 32.33 0.79 0.62
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Fig.2 Infrared spectra of AH-70 asphalt prepared by

heavy crude oil before and after TFOT
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