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Abstract This paper presents a novel single-step method to prepare the Ag nanometallic particle dispersed
fluid (nanofluid) by electrical explosion of wire in liquid, deionized water (DI water). X-ray diffraction (XRD),
field emission scanning electron microscope (FE-SEM) and transmission electron microscope (TEM) were used
to investigate the characteristics of the Ag nanofluids. Zeta potential was also used to measure the dispersion prop-
erties of the as-prepared Ag nanofluid. Pure Ag phase was detected in the nanofluids using water. FE-SEM anal-
ysis shows that the size of the particles formed in DI water was about 88 nm and Zeta potential value was about -
43.68 without any physical and chemical treatments. Thermal conductivity of the as-prepared Ag particle dis-
persed nanofluid shows much higher value than that of pure DI water.
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Table 1. Summary of experimental details
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Fig. 1. Schematic diagram of experimental setup for the
wire explosion process in liquid.
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Fig. 2. Mechanical and chemical dispersion treatments of
Ag nanofluid after explosion.
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Table 2. Paticle size and Zeta potential of the as-prepared
Ag nanofluid
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Fig. 4. XRD result of Ag powders produced in D.I. water.

Fig. 3. FE-SEM and TEM micrographs of Ag powders produced in D.I. water.
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Table 3. Zeta potential results with pH

pH Zeta potential(mV)
3.03 -13.41
491 -6.15
6.04 -19.32
9.08 -19.99
10.98 -20.40
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Fig. 5. Particle size and Zeta potential of the as-prepared Ag nanofluid with dispersion treatments (DI-Deionized water,
DIT-Deionize water+Tween 80, DIT 15-Deionize water+Tween 80+Stirring 15 min., DITU-Deionize water+Tween 80+Ultra

sonication).
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Fig. 6. FE-SEM & TEM micrographs of Ag nanofluids after chemical and physical dispersion treatments.
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Fig. 7. Thermal conductivity of law solutions and Ag nanofluid produced by wire explosion in liquid.
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