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1. Introduction – In the last decade, Nanofluids, which consist of nanometric solid particles dispersed in

heat transfer liquids, have been applied in almost all of the fluid mechanics and heat transfer problems,

because of his different thermal and rheological properties: the thermal conductivity and viscosity.

The thermal conductivity play a major role in real applications such as cooling of engines, solar heating..

as well as the viscosity has the same importance as its thermal properties, is a challenging factor in real

applications because it influences the pumping power and the pressure drop of industrials systems .So the

major challenge is to obtain a nanofluide with higher thermal conductivity without increasing the

viscosity.

2. Experimental - Ethylene glycol silver-based nanofluids were synthesized by the polyol process [1].

This synthesis process is based on the reduction of silver nitrate (AgNO3, 99%), with the presence of the

aqueous emulsion of latex copolymer: Vinyl-acetate/vinyl-versatate [2]. We report the influence of the

aqueous emulsion of latex copolymer content for a fixed amount of precursor AgNO3on the production of

silver-based nanofluids. Such an effect is investigated from UV-Vis spectrometry of nanofluid samples

and comparison of base fluid (mixture of ethylene glycol and aqueous emulsion of latex copolymer) and

nanofluids with MEB characterization (fig 1) and EDS spectra. In addition, we also study the rheological

behavior of both base fluids and nanofluids in wide range of temperature from steady-state measurement

with cone and plate geometry varying the shear rate.

3. Results and Discussion – The formation of silver nanoparticles controlled by the quantitatively by

UV-Vis spectra measurement and the visual color change (fig 2), (fig 3), the UV-Vis characterization

illustrate the existence of the narrow resonance absorption peaks at 405–415 nm wavelengths because of

surface plasmon vibrations in the silver nanoparticles, the absorption spectra exhibit a strong dependence

on latex concentration. The absorbance of the localized surface Plasmon resonance band enhances with

the increasing of the latex concentration from 99 mg to 340 mg.

The rheological proprieties for different samples of nanofluid were performed by a stress controlled

rheometer (Malvern Kinexus Pro), the viscosity of both base fluids and nanofluids in wide range of

temperature from steady-state measurement is illustrated in (fig 4 ), the viscosity base fluids behave in a

non-Newtonian manner due to the presence of polymer nanoparticles, it appears that the nanofluids are

simply Newtonian, confirming that the polymer was fully used for the synthesis of silver nanoparticles.

Also, it is observed that the viscosity of nanofluids that decreases with temperature increase does not

significantly change with the variation of the concentration of polymer latex used for the synthesis of

silver nanoparticles. Viscosity values are also close to the ones of pure ethylene glycol what is interesting

to a practical point of view.

Fig 1: MEB  image of silver-latex nanocomposite      Fig 3: the diffrent samples nanofluids (Silver-Eg) with different concentration 

 ( “flowers” are from EG)       of latex copolymer     
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Fig 2: The UV–Vis absorption spectra of silver nanoparticles produced under    

different latex  concentrations (99mg,126mg,305mg,340mg) 

4. Conclusions - A new behaviour of viscosity has been illustrated this work, the viscosity of the Silver –

Eg nanofluid remains constant despite the variation of the concentration of polymer latex , which means

that we have stabilized and synthesized the nanofluid without having a negative effect on the rheology

and viscosity of the nanofluid. In the other hand our current work consists in the evaluation of the thermal

conductivity of the produced silver ethylene glycol nanofluids for potential application in energy systems.
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Fig 4: the comparison of the rheological behavior of base fluids 

and nanofluids at 40°C in function of initial content of polymer 
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