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Abstract

The study of Inactivation of Liver Fluke Eggs in Human Excreta by Heating
Energy from Sunlight aimed to (1) study the efficiency of heat conduction from the
sun to water and human excreta of three different experimental sets: unpainted
prototype set, painted black set and painted black with a parabolic reflector set.
Each set had four types of materials. The four types of materials are PVC, iron,
stainless steel, and aluminum and (2) study the liver fluke eggs inactivation efficiency
of the three different experimental sets. The data collection was conducted from
July 2017-January 2018 by recording the temperature of the experimental sets in
every 1 hour from 9.00 a.m.-5.00 p.m. and also recording the ambient temperature,
ambient humidity, and light intensity.

The result showed that the highest efficiency of heat conduction from the
sun to water was found in the experimental set of pained black iron pipe with a
parabolic reflector. It could absorb radiation from the sun and increased the water
temperature to a maximum of 80°C with an average temperature of 39.8+13.2°C.
While the highest efficiency of heat conduction from the sun to human excreta was
found in the experimental set of pained black aluminum pipe with a parabolic
reflector which could increase the human excreta temperature to a maximum of
71°C with the average temperature of 44.40+7.03°C. When comparing the heat
conductivity of four types of materials in three different experimental sets by using
ANOVA Kruskal-Wallis, it showed that the different materials had a different heat
conductivity. The highest temperature was identified in painted black with a
parabolic reflector set (P<0.001).

The result of the inactivation efficiency of liver fluke eggs in human excreta
with the temperatures of over 45 °C showed that the highest efficiency material was
the painted black iron pipe, followed by the painted black stainless steel with a
parabolic reflector which could inactivate all liver fluke eggs when the cumulative
hours of the mentioned temperature was more than 33 and 39, respectively.
Therefore, it could be concluded that the experiments in this study are effective for
the inactivation of liver fluke eggs and have a high potential to reduce the duration
of human excreta treatment. For further study, the black painted steel is proposed
to be an alternative material for human excreta treatment, because the price isn’t

too high, durable and has effectively inactivation of liver fluke eggs.
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