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 Abstract – A nanofluid was prepared by the dispersion of Ni0,5Zn0,5Fe2O4 nanoparticles in the 2-butoxyethanol. Dielectric 

losses of nanoparticles in the nanofluid were investigated. Measurements were carried out by impedance spectroscopy. Strong 

dielectric losses occur at frequencies at around 10 Hz, which maintain high level at 50 and 60 Hz. 

 
Investigation of electrical and dielectrical properties of nanofluids (NF) from impedance spectroscopy 

allows the derivation of a wide set of fundamental electrical parameters, which are relevant to the 
development of technological applications such as: cooling liquids, drug delivery, chemical processing, 
functional inks, magnetic shielding, magnetic fluid seals, bioseparation and new one. Nanofluid was 
prepared using as fluid the 2-butoxyethanol (BTXOL-Fluka-PA) and 2 wt. % of nanoparticles. The 
Ni0,5Zn0,5Fe2O4 (NZF) paramagnetic nickel zinc ferrite oxide were synthesized by the modified polyol method 
(MPM) [1] from starting reagents: oxide nickel Ni2O3, iron oxide Fe2O3 and zinc oxide ZnO. Nanocrystalline 
oxide was prepared by the calcination of precursor at 700°C. From X-ray diffraction, the average crystallite 
size of NZF oxide was derived as being equal to 19.0 nm. The electrical and dielectrical characterization of 
the nanofluid was carried out by the impedance spectroscopy, a sample holder type coaxial capacitor was 
used. Measurements were performed in the frequency range from 5 Hz to 3 MHz, with an applied potential of 
500 mV, at room temperature. The nanofluid impedance Z*NF(ω) should be considered as an apparent 
response composed by the sum of contributions of the fluid (F) and nanoparticles (NP) [2]. From adjusting of 
Z’NF(ω) x ω and  Z”NF(ω) x ω curves, electric contribution of nanoparticles was derived from nanoparticle 
resistance RNP and nanoparticle capacitance CNP deriving, see equations below. Taking in account RNP and 
CNP values, functions Z’NP(ω) and Z”NP(ω) were derived. In the sequence, both functions Z’NP(ω) and Z”NP(ω) 
were converted to functions ε’NP(ω) and  ε”NP(ω), respectively, see equations below. Then, dielectric loss tanδ 
parameter was derived via the classical ratio ε”NP(ω)/ε’NP(ω). Table 1 list the imaginary component of the 
dielectric permittivity (�”) of nanoparticles and dielectric loss parameter of one, both as a function of the 
frequency.  The addition of nanoparticles to the fluid doesn’t change the electrical nature of the fluid 
response, which is of Debye’s type. Significant level of losses is attained at conventional frequencies of 10, 
50 and 60 Hz. 
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Nanoparticles 
f (Hz) 

ε” tanδ 

10 4,9x105 3,1x103 

5 x 10 9,5x104 6,1x102 

6 x 10 7,9x104 5,1x102 

102 5,5x104 3,5 x102 

103 5,2x103 3,3x101 

104 4,8x102 3,1 

105 5,4x101 3,5x10-1 

Table 1: List of imaginary component of the dielectric 
permittivity (ε”) and dielectric loss parameters for NZF 
nanoparticles. 

 


