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Investigation of Al, O, nanoparticle influence
on caloric properties of isopropanol

The aim of this work is the experimental studying the caloric properties of the model nanosystems
- isopropyl alcohol with nanoparticles of alumina oxide (Al,0.) at different nanoparticle concentrations.
Study of thermophysical properties of these model systems is required to assess the of nanoparticle’s
influence on the phase equilibria parameters and heat caloric properties of working fluids and coolants
with nanoparticle additives promising for use in refrigeration systems.
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H.A. lWumuyk, B.MN. XKenesHbin
UccnepoBaHue BANAHUA HAHOYACTUL, AI203
Ha KanopuyecKue cBOMCTBa usonpomnaHona

Llenbio HacToAwlel paboTbl ABNAETCA IKCMEpMeHTaNbHOE N3YUYeHe KallopuiecKnx CBOMCTB Mogenu
HaHOCKCTeMbl — N30MPONWIOBLIN CMIMPT C HAHOYACTMLLAMM OKCMAA aJIIOMUHUA C Pa3INYHBbIMU KOHLEHTpa-
LUMAMU HaHovacTu, MonyyeHHble 3KCNepUMeHTaNbHble JaHHble NOKa3bIBalOT YTO NpUMeCcH HaHoYacTuL,
B/IMAIOT Ha NapamMeTpbl (a30BOro nepexoja TBepAoe TeN0 — XUAKOCTb, @ TaKKe Ha Tena0eMKoCTb U130~
nponunosoro cnupta. Hambonbluee BAMAHME HAHOYACTWL, Ha NapameTpbl NepexoAa HabnpaeTca npu
HU3KNX KOHLeHTpaLMAX OKcuaa anloMnHUA. ABTOpaMm NpejoXKeHa HOBasA MeTOA0NIOMMA onpefeneHns
TemnepaTypbl NAaBJeHUs, OCHOBAHHAsA Ha HaXx0XAeHWM MUHMMYMa NMPOM3BOAHONM (YHKLMUK, ONUCHIBatO-
LLei MOy4YeHHYI0 TepMOrpamMmy.

KnioueBble cnoBa: HaHOYaCTMLbI, U30MPONaHo, TEMI0EMKOCTb, TeMNepaTypa niaBfeHns.

H.A. lWumuyk, B.MN. XKenesHbin
AlO_ HaHOGenweKTepiHiK U3onNponaHonabIx
KanopukablK KacuetTepiHe acepiH 3epTrey

Byn KyMbICTbIH MaKcaTbl KOHLEHTpauusAcbl apTypii HaHOGesleKTepMeH allOMUHWUIA OKCUAIHIH
HaHobesLWeKTepiMeH 30NPONMA CNUPTI — HAHOXKYMECiHIH MoAeNiHiH KaNopuKabIK KacueTTepiH Taxipube
XKy3iHZAe aHblKTay 60/1bIn Tabbinagbl. AnbiHFaH Toxipnbenik ManiMeTTep HaHobesWeKTepAiH Kocnanapbl
KaTTbl AeHe — CYMbIKTbIK (pa3ablK aybiCyblHbIH MapaMeTpiHe, COHbIMEH KaTap M30Mponui CrupTiHiH
bUTyCbIbIMABUIbIFbIHA 8Cep eTeTiHiH KepceTeai. HaHobenweKTepaiH aybicy napameTpiHe aTapbiKTam
Ken acepi antoMMHWI OKCUAIHIH TOMeH KoHLeHTpaumacbiHAa 6aiikanaabl. ABTop/iap anblHFaH TepMorpam-
MaHbl CUNATTaNTbIH PYHKLUMAHBIH TYbIHABICbIHBIH MUHUMYMbIH aHbIKTayFa HerisgenreH 6anKy Temnepary-
pacblH aHbIKTay/AblH XaHa 8AicTeMeciH yCbIHFaH.

TyiiH ce3nep: HaHoOeNWeKTep, M30NPONAHOJ, XbYCbINbIMALLILIK, OanKy TeMnepaTtypachbl.

The aim of this work is the experimental
studying the caloric properties of the model
nanosystems — isopropyl alcohol with nanoparticles
of alumina oxide (ALO,) at different nanoparticle
concentrations. Study of thermophysical properties
of these model systems is required to assess the
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of nanoparticle’s influence on the phase equilibria
parameters and heat caloric properties of working
fluids and coolants with nanoparticle additives
promising for use in refrigeration systems.

The results obtained for the temperature
of phase transition (melting) and heat capacity
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for the nanofluids are reported in this paper.
The components of solution were isopropanol
and nanoparticles ALO,. Nanofluid samples
have been prepared by dilution of the serially
produced nanoalcohol sample (CAS Number
1344-28-1) with the pure isopropanol. The size
of nanoparticles in the nanofluid samples did not
exceed 50 nanometers. The measurements have
been done using experimental calorimetric setup
that realizes the direct heating method. Melting
temperature definition was performed by the
thermogram method. The direct heating method in
a calorimeter with a quasi-adiabatic cover was used
for determination of the heat capacity of nanofluids.

The obtained experimental data show that
nanoparticle admixtures influence on parameters of
phase transition solid — liquid and the heat capacity
of isopropyl alcohol as well. The results show that
the presence of nanoparticles affects the parameters
of the solid-liquid phase transition. The greatest
effect of nanoparticles on the parameters of the
phase transition appears at low concentrations of
AlO,. The authors proposed a new methodology
to determine the melting temperature. This
methodology based on the finding the minimum

derivative of the function describing the obtained
thermogram.

The analyzes of the obtained results shows
that our experimental heat capacity data for the
isopropanol are in good agreement with the
reference information and other literature data. The
additive (0.88 %) of Al,O, nanoparticles to the pure
isopropanol leads to changes in absolute value of
the heat capacity at constant pressure. The effect
was approximately 5% heat capacity decrease in the
liquid phase and about 5% increase in the solid phase
compared with the heat capacity of pure alcohol.
This result should be considered as quite reasonable,
because the alcohol molecules are adsorbed on
the surface of nanoparticles and form the stable
micelles. Thus, the structure of colloidal solution in
the liquid phase is more ordered compared with the
structure of pure alcohol, which leads to a reduction
of heat capacity in the liquid phase. The question
of the effect of nanoparticle concentration on
isobaric heat capacity of isopropyl alcohol requires
additional studies. This research is currently under
way in the laboratory of the «Thermophysics and
Applied Ecology» Department, Odessa National
Academy of Food Technologies.

KasYV xabapumicel. Pusnka cepusichl. Ne3 (50). 2014



