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Abstract In this study, the effects of the dispersants, i.e., Hypermer KD-2 and poly(1-vinyl-2-pyrrolidone)
(PVP), and their concentration on the dispersion stability of Ni nanoparticles (10 nhm~40 nm) in ethanol were
investigated by using a visual inspection, a transmission profile (Turbiscan), and a zeta potential measurement.

The transmission profiles measured by Turbiscan showed that the particle size increased over the entire height of

the sample for suspensions with both the dispersants without showing any particle coalescence and sedimentation.
The visual inspection also confirmed that the Ni suspensions with Hypermer KD-2 and PVP were very stable for
more than a year. The zeta potential values varied from positive to negative with increasing the dispersant's con-
centration. The dispersion stability of the suspensions was not affected by both the dispersant's concentration and

the zeta potential values. The observed suspension stability of Ni nanoparticles was attributed to the steric effect
for the Hypermer KD-2 and to the bridging effect for the PVP.
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Table 1. Physical properties of Hypermer KD-2

Active matter (%) 100
Boiling point (°C) 250
Specific gravity, 25°C 1.00
Viscosity, Pas at 1000 s™ 0.2-0.32 at 20°C

Appearance Straw-colored liquid
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Table 3. Physical and chemical properties of PVP

Chemical name Polyvinylpyrrolidone

Chemical formula (CHNO)n

Average mol wt (g/mol) ~10,000

Melting point (°C) ~165

pH 3 to 7 (5% solution)

Appearance White to off-white powder

o] BARIEE o o] AAIEA 4 AMEsIsiH.
Ni Y 23S BA7le ue ogs) 2o
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ob WL T3] B HBAEE WY Foollgkg
= A AR
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Table 2. Typical values of the element data for the Hypermer KD-2 [wt%]

Al Ba Ca Cd Cl Co Cr Cu Fe Ga
<0.05 <1 0.92 <0.05 <1 <0.05 <0.05 <0.05 0.28 <0.5
K Li Mg Mn Na Ni P Pb Si Zn
0.2 <0.05 0.32 <0.05 24.9 <0.05 <10 <0.05 <0.05 0.08
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Fig. 1. The AT profiles for the suspension prepared in ethanol with 0.01 wt% of Ni nanoparticles and 0.6 wt% of HKD-2.
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Fig. 2. The variation of mean AT with dispersion time as a function of the concentration of HKD-2.
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Fig. 3. Zeta potential of Ni nanoparticles in the suspensions as a function of the concentration of HKD-2 and PVP.
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Fig. 4. The variation of mean AT with dispersion time as a function of the concentration of PVP.
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Fig. 5. TEM micrographs of Ni nanoparticles in the suspensions with (a) 0.04 wt% and (b) 0.4 wt% of PVP.
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