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Adsorption behaviors of superplasticizer and emulsified asphalt
in cement-asphalt mortar
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Abstract; To investigate the adsorption mechanism of cement on emulsified asphalt and superplasticizer in cement-
asphalt mortar ( CA mortar) , the retardation effects of superplasticizer and emulsified asphalt on cement hydration
were analyzed by the result of hydration heat measured by microcalorimetry. The effects of the type and adding
sequence of superplasticizer on the adsorption of cement-emulsified asphalt were studied. In addition, the in-situ
observation of the adsorption between cement and emulsified asphalt under the function of superplasticizer was
conducted by using the polarizing microscope. Results showed that both emulsified asphalt and superplasticizer
could retard the cement hydration and evidently extend the induction, while the co-adding of superplasticizer and
emulsified asphalt resulted in evident synergistic effect in respect of the induction’s extension. Competitive
relationship obviously existed between the adsorption of polycarboxylate superplasticizer and emulsified asphalt on
cement. In the case of coexistence of superplasticizer and emulsified asphalt, the cement was adsorbed by the
former in priority. When the superplasticizer was added after emulsified asphalt, the adsorbed emulsified asphalt
particles could be substituted by superplasticizer.
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Tab.1  Compositions of Portland cement

A Al, 0, Ca0 Fe, 0, K,0 MgO Na, 0 S0, Si0, TiO,
w/ % 4.600 61.083 3.186 0.682 2.093 0.154 4.434 20.300 0.282
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Fig.1 Particle size distribution of emulsified asphalt
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Tab.2 Performance parameters of polycarboxylate superplasticizer

B TR, M F HL A 5%/
Wkl Foe Rk H -
(g+mol™) Iriesig il (mmol - g™")
PCA-I 23 550 1.93 3:1 1.78
PCA-III 38 640 1.85 2:1 1.22
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Fig.2 Influence of superplasticizer on cement hydration
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Fig.3 Influence of emulsified asphalt on cement hydration
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Fig.4 Influence of co-adding of superplasticizer and emulsified

asphalt on cement hydration
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Fig.5 Synergistic effect of hydration induction period
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Fig.6 Influence of superplasticizer type on adsorption
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