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In this paper, preparation of PVP/PAA/MnO, nanofluid and studying its
structural and optical properties for solar collectors’ systems are investi-
gated. Optical characteristics of PVP/PAA/MnO, nanofluid are measured
at wavelength of 220-820 nm. Results indicate that the absorption of
H,0/PVP/PAA fluid enhances, while the transmission reduces as the
MnO, ratio increases. The optical microscope images show homogeneous
distribution of MnO, nanoparticles in H,O/PVP/PAA medium. The ther-
mal-energy storage application of H,O/PVP/PAA/MnO, nanofluid is test-
ed. The results of application indicate that the time of heating decreases
with the increase in MnO, nanoparticles’ concentration.

Y maniit pobori mocaimkeno migroroBky Hanodmoiny IIBII/ITAK/MnO, Ta
BUBYEHHA HMOT0 CTPYKTYPHUX i OONTHYHMX BJIACTUBOCTEH IJIA CHUCTEM COHAU-
HUX KoJjieKTopiB. OnTnuHi xapakrtepuctuku HazHoduoiny IIBII/ITAK/MnO,
BUMIipOOThCA Ha moBKUHI xBuai 220—-820 uMm. PesynbTaTu mMOKa3yioThb, IO
nornuHauHa piguau H,O/IIBII/TIAK migBuiyethcd, B TOH Yyac AK IPOIYyC-
KaHHA 3MEHIIYEeThCA B Mipy 30iabIneHHs cuiBBiguomenua MnO,. 3o6pa-
"KeHHA ONTHUYHOTO MiKPOCKOIIA IIOKA3yIOTh OTHOPiAHMI PO3MOAiJI HaHOYAC-
muHOoK MnO, B cepemoBuinii H,O/IIBII/TIAK. TectyeTbcs 3acTOCYBaHHS Ha-
vHoduroiny IIBII/TIAK/MnO, momo akyMmyJilOBaHHsS TemjaoBoi eHeprii. Pe-
3yJIbTATH 3aCTOCYBaHHS CBiUaTh PO Te, IO Yac HArPiBaHHA 3MEHIIYETHCA
3i 30iybIIEHHAM KOHIleHTpAaIlii HaHouacTuHOK MnO,.
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1. INTRODUCTION

Energy is a significant entity for the improvement of economics of any
country. Today, solar energy systems function is a significant part in
the energy creation from the renewable sources by means of converting
the solar radiation into electricity or useful heat [1]. Solar energy is a
better renewable source related to its natural distribution, availability
and absence of requirement for transportation [2]. It has huge ad-
vantages more than other kinds of renewable energy. Solar energy may
be divided to two main kinds: solar photovoltaic one, which is convert-
ed from the light of Sun to electricity directly, and solar thermal col-
lectors, which concentrate the light of Sun to produce heat and, hence,
use the heat to run the heat engines [3]. The storage of thermal energy
may be given as the provisional storage of thermal energy at low or
high temperatures. Storage of energy may decreases the rate or time
mismatch between supply of energy and demand of energy, and it plays
a significant function in conservation of energy [4]. Polymers are gen-
erally used relating to their cost, high manufacturability, lightweight
and chemical resistance [5]. Polyacrylic acid (PAA) is a water-soluble
thermoplastic polymer with high water sorption; it has carefully been
used in the numerous clinical fields [6, 7]. The MnO, is a significant
efficient metal oxide, which is scientifically attractive for fields in
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Fig. 1. Variation of absorbance of H,0/PVP/PAA/MnO, nanofluid with
photon wavelength.



STRUCTURAL AND OPTICAL PROPERTIES OF PVP/PAA/MnO, NANOFLUID 349

various applications like catalysts, ion-sieves, artificial oxidase, mo-
lecular sieves, absorbent of toxic metals, component of the dry cell,
electrochemical batteries’ electrodes, inorganic pigment in ceramics,
and supercapacitors’ electrodes [8]. This paper deals with preparation
and characterization of PVP/PAA/MnO, nanofluid for storage of
thermal energy.

2. MATERIALS AND METHODS

The nanofluid of H,O0/PVP/PAA/MnQO, by dissolving of PVP/PAA in
H,O0 with concentration of 40 g/L with weight percentage 67 wt.%
PVP/33 wt.% PAA. The MnO, nanoparticles were added to the
H,0/PVP/PAA with concentrations of 1%, 2% and 3% . The optical
properties of H,O/PVP/PAA/MnQO, nanofluid are measured using the
spectrophotometer (UV/1800/Shimadzu) at wavelength of 220-820
nm. The microscope images of samples are obtained by optical micro-
scope. The storage of thermal energy includes the melting characteris-
tics of H,O/PVP/PAA/MnO, nanofluid during heating processes. The
H,0/PVP/PAA/MnQO, nanofluid is tested as the heat transfer, at which
the temperature is varied (from 30°C to 90°C) with measuring the tem-
perature by digital device of H,O/PAA/MnO, nanofluid with stirrer.

3. RESULTS AND DISCUSSION

Figures 1 and 2 show the variation of absorbance and transmittance
of H,0/PVP/PAA/MnO, nanofluid with photon wavelength, respec-
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Fig. 2. Variation of transmittance of H,0/PVP/PAA/MnO, nanofluid with
photon wavelength.
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tively. From these figures, the H,0/PVP/PAA/MnQO, nanofluid
demonstrates high absorption in UV range.

Fig. 3. Microscopy images of nanofluid: a—blend; b—1% MnOy; ¢c—2%
MnO,; d—3% MnO,.
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Fig. 4. Heating curve for H,O/PVP/PAA/MnO, nanofluid.
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The absorbance of H,0/PVP/PAA fluid increases, while the
transmittance decreases with the increase of the MnO, ratio that is
related to the raise of the charge carriers’ numbers [9-13]. As
shown in Fig. 3, there is the distribution of MnO, nanoparticles,
which absorb the photons of incident light.

Figure 4 represents the heating curve for H,O/PVP/PAA/MnO,
nanofluid. The time of heating reduces with the raise in MnO, na-
noparticles’ ratio that is related to high thermal conductivity of the
MnO, nanoparticles in comparison with the thermal conductivity of
H,0/PVP/PAA fluid [14-24].

4. CONCLUSIONS

The absorbance of H,O0/PVP/PAA fluid rises, while the transmis-
sion reduces with the raise of the MnO, concentration.

The H,0/PVP/PAA/MnO, nanofluid has high absorbance in the
UV region that makes it possible be used for solar collectors.

The heating time decreases with the increase in MnO, nanoparti-
cles’ concentrations.
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