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Preparation and performance evaluation of modified asphalt with

nucleating agent

JIN Jiao', CHEN Huiwen', ZHAO Wensheng'*, HUANG Xiuxian®

(1.School of Traffic & Transportation Engineering, Changsha University of Science & Technology,
Changsha 410114, China; 2. Chenghe Technology Co., Ltd., Guangzhou 510080, China)

Abstract: To broaden the range of asphalt modifiers and improve the existing problems in the present
technology, the modified asphalts with different contents were prepared by the NAB and NAP
nucleating agents. The basic property, high-temperature rheological property, ultraviolet aging
property, long-term pressure aging property, and low-temperature rheological property of nucleating
agent modified asphalt were studied by the three index tests, DSR test, ultraviolet aging test, long-
term aging test, and BBR test. The results indicate that, the softening point of nucleating agent-
modified asphalt increases by 12.73 %, and the penetration decreases by 21.60 %. The nucleating agent
modified asphalt shows the good high-temperature rutting resistance. The UV aging indices and long-
term aging index of the asphalt with nucleating agent are much lower than those of matrix asphalt,
which has significant anti-aging performance. The low-temperature flexibility of nucleating agent-

modified asphalt increases, and the low-temperature rheological property is significantly improved.
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The high-temperature rheology, aging resistance, and low-temperature rheology of matrix asphalt are

significantly improved by nucleating agent. The recommended optimum content of nucleating agent is

1.0 % ~ 2.0 %.
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Table 1 Basic parameters of NAB and NAP
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NAB VU SRR RS 208.23
2,2 =X (4,6-—

NAP ) - 1051.25
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Table 2 Performance characteristics of the NAB and NAP

ezl T H EhR

1 % 294.0

NAB It/ % <3.0
HERUE L/ (goom™) 0.2~04

JE 1/ C >210

NAP It/ % <1.0
HERUH S (g-cm™) 0.2~0.4
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Table 3 The performance indexes of 70" road asphalt

SRR IR AL R MALE R
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LAV 246.0 49.5
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TR % <22 1.8
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Table 4 Three main indexes of modified asphalt with

nucleating agent

e - | . . B ABE(25°C)/
A BE/ % | ikl oC | mE15°C) em
(0.1 mm)
e
, 0.0 49.5 130.0 61.1
iy
0.5 51.8 122.1 55.8
NAB 1.0 52.6 95.6 54.4
e
S 2.0 537 68.2 51.1
3.0 557 50.6 47.9
0.5 517 127.0 56.9
NAP 1.0 53.6 85.8 55.8
ohobE
Wi 2.0 54.8 64.7 53.8
3.0 55.8 55.2 48.7
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Table 5 Three main indexes change rate of modified asphalt 10 000 —+—NAB 1.0%

with nucleating agent

A %
YCHER) | B %
AL FERE15°C EFAJE 25°C
0.5 4.65 -6.08 -8.67
1.0 6.26 -26.46 -10.97
NAB
2.0 8.48 -61.08 -16.37
3.0 12.53 -61.10 -21.60
0.5 4.44 -2.31 -6.87
1.0 8.28 -34.00 -8.67
NAP
2.0 10.71 -50.23 -11.95
3.0 12.93 -57.54 -20.30
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Fig. 1 Test results of complex modulus of modified asphalt

with nucleating agent
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Fig.2 Temperature scanning test results of modified asphalt

with nucleating agent
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Fig. 3 The relationship between the UV aging index of

modified asphalt with nucleating agent and temperature
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Fig. 4 The relationship between the long-term aging index of

modified asphalt with nucleating agent and temperature
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Fig. 5 The relationship between the bending creep stiffness

of modified asphalt with nucleating agent and temperature

0.40 - [/ANAB 0.0%
0.35 RINAB 0.5%
B BNAB 1.0%
0.30 | ESINAB 2.0%
B NAB 3.0
ﬁ@o.zs L (INAB 3.0%
Eéo.zo L E
&5 L —
5015 =
0.10 |- —
0.05 - —
0.00 —

(a) NAB HCHE 5 5 A48 R S5 IR S 1Y 56 R

0.40 - [INAP 0.0%
. ESNAP 0.5%
035 § = BEZNAP 1.0%
030 k7 — EZINAP 2.0%
s — (INAP 3.0%
0.25 — —r
2l - § —
50201 | 7 =
= L — —
2015 - —
0.10 - — o
0.05 — —
0.00 — —
-12 -18
M C

(b) NAP BT B2 40 155 8 1) OC 3R

=3

Be6 muzmEEnFHERELSBEMXZ

Fig. 6 The relationship between the creep rate of modified

asphalt with nucleating agent and temperature
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