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Performance Evaluation of Ferric Oxide (Fe304) and Graphene Nanoplatelet (GNP)
Nanoparticles in Solar Steam Generation
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Abstract

In the present work, the performance of water-based Fe304 (magnetite) nanofluid and graphene nanoplatelet
(GNP) nanofluid in solar steam generation has been evaluated. For this purpose, a solar simulator, a beaker
containing nanofluid, an electronic balance and temperature sensors were employed. In the first place,
magnetite nanofluid with different mass fractions (0.01, 0.02 and 0.04 %) and GNP nanofluid with mass
fractions of 0.001, 0.002 and 0.004% were separately exposed to solar illumination at intensity of 3.5 sun
kW/m®. Then the most efficient concentration of magnetite nanofluid was mixed with different
concentrations of GNP nanofluid and the photothermal conversion and solar evaporation behavior of the
mixed nanofluid was studied. The results showed that adding the nanoparticles mentioned above to pure
water, Highly increases the light absorption so that the solar vapor generation efficiency of magnetite
nanofluid with concentration of 0.04 % mass weight and GNP nanofluid with the mass fraction of 0.004 %
were 1.97 and 2.69 times as high as that of pure water. And the mixed nanofluid containing 0.01% mass
weight of magnetite and 0.004% mass weight of GNP has a solar evaporation efficiency of 32.4% which is
while the evaporation efficiency of pure water is 14.13%.

Keywords: Solar Evaporation; Magnetite Nanoparticles; Graphene Nanoplate Nanoparticles; Heat
Localization; Nanofluid
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