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Research on the adhesion of diatomite-modified bio-asphalt

LI Ningli"?, LIANG Wenxin', LI Peilong’
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Abstract: To enhance the adhesion of bio-asphalt to aggregates and improve its practical application in
engineering, this study investigates the effects of diatomite modification on bio-asphalt. The physical properties of
diatomite-modified bio-asphalt are evaluated using standard index tests and rotational viscosity experiments.
Adhesion to limestone is evaluated using an improved boiling method, Based on surface free energy, contact
angles between the diatomite-modified bio-asphalt and test liquids are measured by the lying drop method,
enabling the calculation of surface energy, cohesion work, adhesion work and spalling work. The results show that
diatomite improves the physical properties of bio-asphalt, increases the softening point, reducces needle
penetration, initially decreases ductility, and then slightly increases. Viscosity increases with diatomite content but
stabilizes when the content exceeds 17%. When diatomite content is 17%, the asphalt quality loss during the
boiling test is minimized, showing a decrease of 36.44% compared with unmodified bio-asphalt. Additionally,

diatomite significantly improves the surface energy, adhesion and cohesion of bio-asphalt, and reduces spalling
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work. The dimensionless energy parameter (ER) reaches its peak at a diatomite content of 17%.
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Table 1 Physical performance index of 70# Xinhai asphalt
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Table 2 Classification of asphalt adhesion
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Fig. 1 Optical contact angle instrument Fig.2 Contact angle determination
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Table 3 Surface energy of the test liquids(25 °C, mJ/m’)
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Table 4 Three major indicator test results
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BIO 78.0 48.6 40.5
BIO+11% 72.8 50.9 28.4
BIO+13% 72.1 51.5 24.6
BIO+15% 70.8 51.7 22.5
BIO+17% 67.3 52.0 27.0
BIO+19% 65.4 52.1 28.0
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Fig.3 Influence of the content of diatomite on the viscosity of bio-asphalt
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Table 5 Results of water boiling experiment on adhesion of diatomite modified asphalt
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BIO+15% 10 1.67 10 2.54 8 10.11 7 18.02 6 26.16
BIO+17% 10 1.90 10 4.37 8 11.36 6 13.21 6 20.76
BIO+19% 10 1.78 10 3.62 8 10.73 6 20.46 6 29.16
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Fig. 4 Bio-asphalt surface energy parameters of each group
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Fig. 5 Cohesion work of bio-asphalt modified by diatomite Fig. 6 Adhesion work of bio-asphalt modified by diatomite
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Fig. 7 Spalling work of bio-asphalt modified by diatomite
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Fig. 8 ER values of bio-asphalt-aggregate-water interface system
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