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Effect of graphite tailings content on the properties of asphalt mastic
LI Quishi', LUO Xuanpei', HAN Dan’
(1. School of Civil and Transportation Engineering, Northeast Forestry University, Harbin 150040, China;
2. Institute of Engineering Technology, Heilongjiang College of Ecological Engineering,
Harbin 150025 , China)
Abstract: Aiming at the dual needs of resource utilization of graphite tailings and sustainable replacement of road
engineering fillers, the influence mechanism and optimal dosage of graphite tailings partially replacing limestone
powder on the performance of asphalt mortar were studied. The microstructure of graphite tailings and limestone
powder was analyzed by scanning electron microscopy (SEM). The asphalt mastic with different content of
graphite tailings was prepared, and the high temperature rheology, low temperature rheology and fatigue
resistance test were carried out. The results show that when the substitution rate of graphite tailings is 25%, the
high temperature performance of asphalt mortar is improved. Compared with limestone asphalt mastic, the
Brinell viscosity of graphite tailings asphalt mortar at 135 C increased by 83.3%, the dynamic shear rheological
rut factor at 46 ‘C increased by 63.2%, and the peak stress measured by linear amplitude scanning test increased
by 32.6%. SEM microscopic analysis shows that the edges of graphite tailings are mostly irregularly serrated and
the surface is rough, which can enhance the strength of asphalt-filler interface. The addition of graphite tailings
leads to the attenuation of the low temperature performance of asphalt mortar. At =18 “C, the creep stiffness
increases by 17.7% and the creep rate decreases by 22% compared with limestone asphalt mortar. The research
conclusions provide a basis for the high-value utilization of graphite tailings and the development of sustainable

road materials.
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Tab.1 technical specifications of the two fillers

LD AR ARETN GRRE)ER
W /(g-em™) 2.733 2.921 >2.500
TR % 0.1 0.1 <1.0
SEIKRHL 0.86 0.78 <1.00
Bt /NF 0.6 mm 1Y
A 100.0 100.0 100.0
R H/%
Rt /NF0.15 mm 1Y
) 99.9 99.8 90.0~100.0
R /%
Fite/NT 0.075 mm 1Y)
N 97.9 98.7 75.0~100.0
WURL & /%
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Fig.l1 limestone powder and graphite tailings powder
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Fig.3 performance change of asphalt mastics under different graphite tailings content
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Tab.2 standard deviation and coefficient of variation of routine experiments

AR % _ A i ; _ Ak s ; _ B AR _
FRifE 2% /mm A8 5 2B % FifE2E/C A5 RHU% FRAE2E/(107" mm) A2 R BU%

0 8.20 6.02 0.30 0.45 0.08 1.17

25 7.00 6.09 0.62 1.12 0.06 1.02

50 9.54 8.08 0.62 1.04 0.05 1.01

75 3.00 3.30 0.53 0.89 0.08 1.11

100 4.00 4.76 0.56 0.93 0.06 1.06
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Fig.4 Brinell rotational viscosity test results
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Tab.3 coefficient of variation of Brinell rotational
viscosity test

AR B /% SRR
135°C 150 C 165 C 180 C
0 0.93 1.02 0.86 1.36
25 1.23 1.15 0.89 1.42
50 1.26 1.21 0.95 0.97
75 1.31 1.16 1.42 0.85
100 1.15 0.97 1.35 1.27
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Fig.5 dynamic shear rheological test results of graphite tailings asphalt mastic
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Tab.4 coefficient of variation in dynamic shear
rheology tests
YEE- 3=t A2 5 BB %

BE/% 46°C 52°C 58°C 64C 70C 76°C 82°C
0 156 214 134 172 122 203 099

25 124 179 208 094 135 155 126

50 157 187 204 155 054 169 133

75 156 145 164 146 211 167 147
100 204 157 165 154 151 144  1.59
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Fig.6 multiple stress creep recovery test results
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Tab.5 coefficient of variation of multiple stress creep
recovery test
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RTRERAER | AR
0 1.54 1.56
25 1.02 1.64
50 1.26 2.04
75 1.87 2.41
100 1.97 1.77
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Fig.7 linear amplitude scanning test results
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Fig.8 bending beam rheological test results
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Tab.6 coefficient of variation of bending beam rheology test
BT B % AR,
-6 ChiiAE )z -6 CHAEHR  —12 CHPZEHIE  -12 CHZREAR 18 CHARSNE 18 CHZAR#E R

0 2.13 0.94 2.11 0.88 2.25 0.84

25 2.13 0.84 2.01 0.79 2.41 0.86

50 2.45 0.87 1.78 0.96 2.13 0.79

75 1.98 0.75 2.34 0.84 1.96 0.89

100 1.97 0.78 1.86 0.79 2.06 0.87
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