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Rheological Properties of LDPE / EVA Composite Modified Asphalt
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Abstract: In order to investigate the performance of LDPE and EVA, 14 kinds of composite modified asphalt were
prepared by 0%,2% ,4% LDPE and EVA with 0% ,2% ,4% ,6% ,8% ,respectively. Rheological test, segregation
test and Fourier transform infrared spectroscopy (FTIR) test were applied for their high and low temperature
performance and storage stability. The results show that the rutting factor and failure temperature of composite
modified asphalt are higher than that of base asphalt. When EV A content is higher than 4% , the high temperature
index of the composite modified asphalt is higher than that of SBS modified asphalt. LDPE and EVA can greatly
improve the high temperature performance of asphalt. The addition of two kinds of polymers has no obvious effect
on the low temperature performance of asphalt. The addition of EVA can improve the storage stability of composite
modified asphalt to a certain extent. Infrared spectrum test results show that there is no obvious chemical reaction
between LDPE,EVA and asphalt.
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Table 1 Performance index of 70" matrix asphalt

Index Test result Requirement Test method
Penetration(25 °C) /(0. 1 mm) 73.30 60—-80 T 0604—2011
Softening point/°C 48 =46 T 0606—2011
Ductility(15 ‘C)/cm >150 >100 T 0605—2011
Viscosity(135 °C)/(Pa-s) 0.58 T 0625—2011
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Fig. 1 Sample morphology of two kinds of polymer

(b) EVA

asphalt modifier under normal temperature
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Table 2 Basic physical parameter of two kinds of polymer
asphalt modifier

T A Density (25°C)/  Melting
e earance

P bp (g-em ™) point/°C

LDPE Translucent particle 0.935 125

EVA Transparent particle 0.938 84
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SBS etk iy il A B AR < B e 8 707
PITF I F SR B A 4% SBS(LAKE T I i i
H) s8R AR R 7E (180+5) °C, Lk 4 000 r/min 1Y

i 7 B Y V) 60 mins BT, PA 2 000 r/min A9 % 45
F£ 90 min, fAIIE SBS 78 Ui 75 78 4 v ik
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Fig. 2 Rutting factor of asphalts
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Fig. 3 Failure temperature of LDPE/EVA composite
modified asphalt
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Table 3 S and m-value of LDPE/EVA composite modified
asphalt
—12°C —18°C
w w
(EVA)/ (LDPE)/ A AX
% o, mvalue S/MPa 10°/  m-value S/MPa  10°/
MPa ' MPa '

0 0.340 162 2.10  0.267 389 0.69

0 2 0.372 121 3.07 0.249 276  0.90
4 0.343 144 2.38 0.263 336  0.78
0 0.353 106 3.33 0.277 300 0.92

2 2 0.381 110 3.46  0.321 227 1.41
4 0.306 155 1.97  0.243 323 0.75
0 0.333 110 3.03  0.283 253 1.12

4 2 0.388 101 3.84 0.321 243 1.32
4 0.327 126 2.60 0.269 270 1.00
0 0.357 81 4.42  0.338 171  1.98

6 2 0.327 84 3.89  0.263 204 1.29
4 0.305 118 2.58 0.275 246 1.12
0 0.315 129 2.44  0.290 231 1.26

8 2 0.334 85 3.92  0.291 207 1.41
4 0.325 91 3.58 0.293 216 1.36

IR IR T (T, =max (T, T,,)), 458 W% 4.
HEAIW, 5ERBEMEIL,SEVAB &R O%
i, 2% LDPE 4% LDPE st & 9 T L% A &
A8 A, R W LDPE 1Y 58 —48 A X & 09K 1 Ge
S LRI S A TR U R R AR I SR T A
BN A A (AR T — 12 °C.
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Table 4 Critical low temperature of LDPE/EVA composite
modified asphalt

w(EVA)/%  w(lDPE)/% T, ,/C T, ,/C T./C
0 —15.6 —15.3 —15.3

0 2 —18.9 —15.5 —15.5
4 —16.9 —15.2 —15.2

0 —18.0 —16.2 —16.2

2 2 —21.7 —20.1 —20.1
4 —17.2 —12.6 —12.6

0 —20.0 —16.0 —16.0

4 2 —20.4 —19.9 —19.9
4 —19.3 —14.8 —14.8

0 —26.6 —30.0 —26.6

6 2 —22.8 —14.5 —14.5
4 —20.5 —13.0 —13.0

0 —22.1 —15.6 —15.6

8 2 —22.8 —16.6 —16.6
4 —20.7 —16.7 —16.7
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Fig.4 Force-ductility and visco ductile area of LDPE/EV A composite modified asphalt
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Table 5 Segregation of LDPE/EVA composite modified asphalt

w(LDPE)/ % w(EVA)/ % Condition of crust Difference in softening point
0 Thin full crust 4.1
2 Thin full crust 3.8
2 4 Slightly crusted edge 3.2
6 Uniform dispersion with no crust 3.5
8 Uniform dispersion with no crust 2.2
0 Thick full crust 12.5
2 Thick full crust 11.7
4 4 Thin full crust 10.8
6 Slightly crusted edge 6.9
8 Uniform dispersion with no crust 3.8
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Fig.5 FTIR spectra of LDPE/EVA composite
modified asphalt
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