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ement industry consumed about 12-15 % of the total industrial energy use and discharge 7 % of total

worldwide CO2 emissions annually[1]. However, owing to the porous microstructure, the durability
of cementitious materials(cement paste, cement mortar, concrete) is still a big issue. Much methods
has been presented and studied to improve the microstructure of cementitious materials, but that
always caused extra expense and lead to dramatic increase in project cost[2,3]. To overcome the
contradiction between durability and costs, we present a novelty method named Ultrasonic surface
treatment(UST) method, which with few extra costs and has positive effects on improving the durability
of cementitious materials by improving its microstructure. According to our recent works, the UST
method leads to the forming of a unique skin named Ultrasonic Harding Layer(UHL), which is significant
different from conventional concrete skin in microstructure[4]. The UHL is about 1-2 mm in thickness,
with higher density and lower porosity, higher surface hardness and lower penetration, and also a non-
defective ITZ(interfacial transition zone) was found in UHL(see Fig 1.), which can notably to improve the
durability of cementitious materials [5]. Besides, the cementitious materials treated with UST method
appear in a deep color on surface. For concrete, it has a lower light reflectance than conventional
concrete, consequently, it will be a promised method of road concrete on wear resistance and ice
melting performance.
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Fig I: non-defective ITZ model in UHL
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