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Abstract; In order to evaluate the interaction ability between asphalt and mineral fillers, and
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explore the influence mechanism of the interaction between asphalt and mineral fillers. Limestone
(LS) , granite(GN) , fly ash(FA)and coal gangue ( CG) fillers were added into the base asphalt to
prepare asphalt mastic. The DSR tests were conducted to obtain the rheological properties of
asphalt mastic. Based on the Palierne model, the evaluation index of interaction ability between
asphalt and mineral fillers was proposed. The influence mechanism of interaction ability was
analyzed through microscopic and physical-chemical tests. The results show that the interaction
ability between four types of mineral fillers and asphalt is CG, LS, FA and GN in descending
order. There exists a good correlation between the external specific surface area of mineral fillers
and C value,which can be considered as an index in the selection of mineral fillers. There is no
new substance formed after mixing of mineral fillers and asphalt. Physical and chemical adsorption
is the major interaction between them. Among the four types of mineral fillers, coal gangue fillers
have the strongest adsorption on asphalt,so coal gangue fillers have a strong interaction ability with

asphalt.

Key words :road engineering ; asphalt mastic ; Palierne model ; interaction ; micromorphology
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Table 2 The technical indicators of mineral fillers
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Fig. 1 The C value fitting results with different
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Fig. 2 The particle size distribution curve
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Table 3 The main particle size parameters

of mineral fillers pm
E-w \
o dw de e dnn duy
LS 2.561 21.771  64.728 5.77 28. 406
GN 28.488  80.285 189.615 25.525 98.388
FA 2.417 9.903  26.942 4.294  12.757
CG 7.577 50.103 156.001 11.859 69.457
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Fig.3 The SEM image of mineral fillers
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Table 4 The specific surface area of mineral fillers

mieg!
gi BHEER MILLEER TSN RER
LS 0.911 0.118 0.793

GN 0. 996 0.437 0.559

FA 2.829 1.501 1.328

CG 2. 681 0.943 1.738
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Table 5 The chemical composition of mineral fillers %

Wk Rhk w(SiO,) w( Al O5) w(Fe,05) w(MgO) w(Ca0) w(Na,0) w(K,0)
LS 2.13 0.53 0.25 9.48 51.48 0.11 0.20
GN 38.18 11.51 0.26 1.21 1. 15 18. 07 0.10
FA 45.01 16. 52 17.10 1.20 2.80 0.50 0. 60
CG 35.42 25.93 2.39 1.22 19.01 0. 86 0.21
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Fig.4 The FTIR spectra of asphalt mastic
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Fig.7 The AFM height images of different types of asphalt mastic(m,/m, =0.4)
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Fig.8 The AFM height images of different types of asphalt mastic(m,/m, =1.6)
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Table 6 The number and area proportion of “bee structures” of different types of asphalt mastic

W e “RREEHE B/ “RIREEH T TR & L/ %
Al m;/m, =0.4 m;/m, =1.6 m;/m, =0.4 m;/my, =1.6
BA 31 5.91 31 5.91
LSAM 44 7.18 78 10. 58
GNAM 38 6.90 43 9.83
FAAM 35 6. 88 38 9.38
CGAM 53 8.18 133 10.52
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