o524 B 5 B2 Of oM B F R Vol. 24,No. 5
2021 4E 10 A JOURNAL OF BUILDING MATERIALS Oct. , 2021

XEHS:1007-9629(2021)05-1024-09
SEHSBSHMERIBTHNREERSHLERME

wEA',, & &X', #MEML, AR, I £
(1. Al K2 T B 5 2038 TR E S E AL, 1 201804 2. Fr s L T K% ik IR 2= ¢,
Fr s 999077 3. 1L PG 28 B £ 5% B 42 A BR A 7] 35 4 b XA B el ik 5 R P H AR sg il A7l
AU, 1P KR 030006)

BE: AR SBSHE RBEHNS B LN 55 SBS BT FH ik Tt S F AR Hw, 42T

SBSHERBAEANSLETRRANSHESBSEERF, 2N RADETWAEN(DSR)ABEKEEE

#(GPC) R st (i Z i fe K E )BT FHTRAERESAFHEII LR E

WAL A E WA T AT A IE S A SBS W H AL LT R PR T AL ; 54 SBSEAER &

PH T ZAORXBEER EFSBSTHRT KExL M4, HAPETKY %4{: a2 RS
Prot Rk 445 SBS L #wh = Mk s A RASE A 69 SBS BB F B E AR K@ ERET &4

SBS BCH % F et fe A2 LA AR A 69 K mh b B3 e As R R ey A F A e A A R SBS #

/ﬁéﬁfifidi’] FRERGBEI N, ARIESBS BT AT R AR EKR BRI ZH OB

A E T B KRG HLAE AT ] 4% SBS o F 2 18 & A IR .
a&ﬁgﬂ B SBSE MR F 2 AT AL FER, EYAS S TFRE
RESES U414 MEARARRD : A doi:10.3969/j.issn.1007-9629.2021.05.017

Rheological Properties and Chemical Properties of High Viscosity SBS
Modified Asphalt

HUANG Weidong', GAO Jie', HAO Gengren’, LIU Liyuan"’, LU Quan'

(1. Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongji University, Shanghai 201804,
China;2. School of Construction and Environment, Hong Kong Polytechnic University, Hong Kong 999077, China;
3. Key Laboratory of Highway Construction and Maintenance Technology of Ministry of Transport in Loess Region,

Shanxi Transportation Research Institute Group Co., Ltd., Taiyuan 030006, China)

Abstract: In order to study the influence of SBS content, stabilizer content and aging on the rheological proper-
ties and chemical properties of high viscosity SBS modified asphalt, dynamic shear flow was adopted for high
viscosity SBS modified asphalt with different SBS content and stabilizer content. The rheological properties and
chemical characteristics of modified asphalt before and after aging (short-term aging and long-term aging) were
tested by the dynamic shear theometer (DSR) and gel permeation chromatography (GPC) tests. The results
show that the phase angle master curve can well characterize the changes in rheological properties of high viscos-
ity SBS modified asphalt during aging; in high viscosity SBS modified asphalt due to extensive cross-linking, a
large number of covalent bonds are formed in SBS Therefore, even after long-term aging, there are still enough
covalent bonds to maintain the integrity of the SBS structure; compared with the SBS modified asphalt without

stabilizers, the addition of stabilizers greatly improves the performance of the high viscosity SBS modified as-
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phalt. But increasing the content of stabilizer if stabilizer is already contained the performance, then has only lim-

ited improvement high content of SBS modified asphalt requires a longer mixing time to make SBS fully swell

and stabilize in the asphalt. The higher the content of the agent, the longer blending time is needed to make the

cross-linking between the SBS molecules occur.

Key words: high viscosity SBS modified asphalt; aging; rheological property; chemical property; weight aver-

age relative molecular mass
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Table 1 Particle size distribution of sulfur

Particle size/pm >150 75-150

Sieve residue (by mass)/ % 0 0.4
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Table 2 Composition details and basic performances of asphalts

Asphalt No. w(SBS)/ w(sulphur)/ Penetration/ So[lening point/ Ductility(5 °C)/  Viscosity(135 °C)/
% % (0. 1 mm) °C cm (Pa-s)

E70 0 0 64.0 50.9 — 0.493
E4.5R0. 15w 4.5 0.15 53.2 98.8 42.40 2.922
E7.5R0. 15w 7.5 0.15 40.3 110.9 34.15 29. 396

E9RO. 156w 9.0 0.15 39.1 112.3 40. 35 59. 363
E9ROwW 9.0 0 44.4 84.0 36. 00 5.968
E9RO. 05w 9.0 0.05 40.2 105.9 36. 05 50.193
E9RO. 1w 9.0 0.10 36.4 102. 3 37.75 51.365
E12R0. 15w 12.0 0.15 39.5 115.7 44.15 89.167
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Table 3 Phase angle values of SBS modified asphalt platform area
()

Status E70 E4.5R0. 15w E7.5R0. 15w E9RO. 15w EI12R0. 15w
Virgin 89. 46 68. 39 53.41 52.90 43.47

RTFOT 88.41 67.76 53.61 50. 15 41.41
PAV 84.47 67.96 58. 56 53.90 45.77
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Table 4 Phase angle value and frequency value of platform
area before and after aging of matrix asphalt

Index Virgin RTFOT PAV
8/() 89. 46 88.41 84.47
Ig (f,/Hz) —3.41 —3.92 —5.00
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Table 5 Phase angle values of high-viscosity SBS modified asphaltplatformareawithdifferentstabilizer contents

Status E9ROw E9RO. 05w E9RO. 1w E9RO. 15w

Virgin 69.19 53.69 65.97 52.90
RTFOT 84.37 50. 32 64.68 50.15

PAV 52.49 64. 96 77.44 53.90
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