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Evaluation of asphalt demulsification and viscosity of modified
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Abstract; Aiming at the deficiency of quantitative evaluation on the demulsification time of
modified asphalt emulsion, the different types of fine aggregates were added into modified asphalt
emulsions to prepare the asphalt mortars, Gompertz model was applied to analyze the variation
laws of mortar viscosity with time, and a mathematic model was established to quantitatively
evaluate the demulsification of modified asphalt emulsion. Analysis result indicates that the initial
viscosity of modified asphalt emulsion mortar is low, but increases with the demulsification time
and finally tends to be stable. With the same size aggregates, the granite asphalt mortar has the
biggest viscosity, the basalt asphalt mortar has smaller viscosity, and the limestone asphalt

mortar has the smallest viscosity. However, the increasing rates of viscosity are basically same
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for the different types of asphalt mortars, and conform to the characteristic of growth function.
Gompertz model can be used to reflect the variation laws of viscosity with time because the
biggest relative error between the calculated and measured values is lower than 15%. Then, an
evaluation index was proposed based on Gompertz model to evaluate the demulsification, and the
viscosity variation of asphalt mortar is stable when the index value ranges from 0. 97 to 1. 00. At
On the other hand, the

measured viscosity can be used to calculate the parameters of Gompertz model, and to predict the

the moment, the modified asphalt completes the demulsification.

required time to complete the demulsification for the modified asphalt emulsion. 7 tabs, 10 figs,
25 refs.
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Tab. 3 Specific surface areas of aggregates
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PERE AL R H 1. 0.3 0.15 ik
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Tab.1 Technical indices of SBR modified asphalt emulsion L 385 7.98 15.12
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Tab.2 Major chemical components in aggregates
£ F WYL I TR S
E<3ii SiO; CaO Al; Oy K;O Na,O | Fe; O3
K] 0.764 | 55.969 6. 206 0.034 | 0.027 | 0.080
ZA | 55.851 12. 142 9.432 1.390 | 1.983 | 6.557
| 86.740 0.270 6. 206 3.422 | 0.674 | 0.934
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Fig. 2 Viscosity variation rules of modified asphalt

emulsion mortars with 0. 075 mm aggregates
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Tab.5 Gompertz model parameters of modified asphalt

emulsion mortars with limestone aggregates

HRPKL A%/ mm a b k R?
0.075 —2.515 0.598 10. 941 0.995
0.15 —1.889 0.857 9.619 0.995
0.3 —2.818 0. 840 9.532 0.998

x6 ZREUHAUGTEREFENEBHTELSH
Tab. 6 Gompertz model parameters of modified asphalt

emulsion mortars with basalt aggregates

HRPRI 12/ mm a b k R?
0.075 —2.775 0.532 10. 968 0. 985
0.15 —2. 466 0. 887 9.684 0. 994
0.3 —2. 350 0. 850 9.619 0.995
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Tab.7 Gompertz model parameters of modified asphalt

emulsion mortars with granite aggregates

FRPRIAZ /mm a b k R?
0.075 —2.667 0.503 10. 993 0. 985
0.15 —1.646 0. 841 9.637 0. 994
0.3 —1.870 0. 865 9. 684 0.994
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Fig. 5 Fitted relative errors of viscosities for modified
asphalt emulsion mortars with 0. 075 mm aggregates
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with 0. 075 mm aggregates

30 ~1.00
B @I
= O iF M EREE  {0.99
=]
= 20}
£ \D\g 1098 g
= =
= " H0.97 §
=y = =
H0.96
0 0.95
A IRE ZRE riAsk=y
SRR

B9 BRI B (0. 15 mm ERD Y
0 LB [0 DT A o 5
Fig. 9 Asphalt demulsification times and evaluation
function values of modified asphalt emulsion mortars

with 0. 15 mm aggregates

or mopanE |
Sl
B —O— PR B B fE
40.99
4 20} E
£ {0.98 &
E o
& H0.97 €
=& 10F S
40.96
0 - . » E 0.95
FIRE ZRAE piAsE
e 3 oF it
K10 SePEFLAL G 7 I (0. 3 mm ZERD Y
5 7L B IED AT A o M
Fig. 10 Asphalt demulsification times and evaluation function

values of modified asphalt emulsion mortars
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