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Innovation point and technical route 

Research objective 

Research content 

Research results 

Feasibility Study of Ultrasonic 

Treatment 

Microscopic characterization: 

Temperature measurement , pH 

measurement , XRD, FT-IR, 

TGA, SEM 

Macroscopic characterization: 

Compressive strength, Setting 

time  

Revealing the stripping effect 

of ultrasonic treatment on the 

product composite layer and 

the mechanism of strength 

enhancement of cement paste 

by ultrasonic treatment 

Energy efficiency study of 

ultrasonic treatment 

Calculation and comparison of 

the energy efficiency of cement 

suspensions subjected to 

ultrasonic treatment for 5 min, 15 

min, and 25 min. 

The cement suspension subjected 

to ultrasonic treatment for 5 

minutes exhibits the highest 

energy efficiency. 

Industrial concept for ultrasonic 

treatment of cement suspension 

Design of an industrial flow chart 

for ultrasonic treatment. 

Industrial process of the 

ultrasonic-assisted mineralization 

circulation system JZ
US-A



The pH variation process 

Comparison of pH changes of cement powder by ultrasonic-assisted and non-

ultrasonic assisted wet mineralization, (A) ultrasonic-assisted, (B) non-ultrasonic 

assisted 

(A) (B) 

pH variation schematic JZ
US-A



Mechanism of ultrasonic treatment 

Formation process of cavitation bubbles under ultrasonic action Stripping effect of ultrasonic treatment on the product composite layer JZ
US-A



 

Industrial concept 

 

Schematic diagram of the industrial process of the ultrasonic-assisted mineralization circulation system JZ
US-A



Conclusions 

 pH variation during the process followed three distinct stages: a rapid drop, a plateau, and a 

gradual decline. 

 During the same wet mineralization period, the content of C-S-H in the ultrasonic-assisted 

cement suspension increased by 16.02%. 

 Ultrasonic-assisted treatment improved the degree of mineralization and suppressed the 

growth of large crystals. 

 The incorporation of wet mineralization-treated suspensions into cement pastes significantly 

increased the compressive strength and Shortened the setting time of the cementitious system JZ
US-A




