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Analysis of characteristics of cement paste in a combined unsymmetrical

double-feed microwave and vacuum dryer
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Abstract

The purpose of this research is to conduct an experiment of drying cement paste using a combined
double-feed low power microwave and vacuum system to study how microwave power and vacuum pressurce
(30 kPa and 50 kPa) could affect the temperature, humidity, and quality of the cement paste. The microwave is
installed with magnetrons and the materials were tested are cement paste at W/C = 0.38, 0.45 and 0.75 which
had a 38, 45 and 75% db. humidity before drying in a combined double-feed low power microwave and vacuum,
and finally dropped to 22, 38 and 38% db.

From the experiment, when the cement paste were being dried in the microwave, its temperature rises because
of its high level of humidity, resulting a high dielectric constant and making the cement paste absorbs the waves
and heats up. As it become less humid, it absorbed fewer waves and created a stable temperature. Considering
about the quality, we found that cement paste, using a microwave with 50 kPa vacuum pressure at W/C = 0.45
will give the high compressive strength. Moreover, the experiment also shows that places with low pressure will

make the process of drying the materials to dry faster than places with high pressure, since it reduces their boiling

points and makes evaporation faster.

Keyword: Cement paste, Vacuum system, Microwave
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