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(a,d)—pore morphology and particle size distribution; (b,e)—flake morphology and particle size distribution; (¢, {)—

spherical morphology and particle size distribution.
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Figure 2 The average particle size of different
dispersants is tested without ultrasound
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Figure 4 The average particle size under different
mass fraction dispersant FMES
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(a)—flake ultrafine nickel powder; (b)—spherical ultrafine nickel powder.
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Figure 6 Average particle size of sampling rounds at different ultrasonic times
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Table 1 Test results of particle size repeatability of the same batch of ultrafine nickel powder
r— RRNGEIET Y BRI 4 5 R
Dy,/pm D,/ pm Dyo/pm D,,/pm Dy,/pm Dyo/pm
1 0.784 1.342 2.283 0. 497 1.283 2.173
2 0.780 1. 349 2.214 0.512 1.289 2.184
3 0.774 1.355 2.258 0. 507 1.285 2.158
4 0.781 1.337 2.239 0. 494 1.277 2.189
5 0.783 1. 349 2.262 0.511 1.281 2.162
6 0.781 1.338 2.242 0. 508 1.274 2.192
FMHE 0.781 1.345 2.250 0.505 1.282 2.176
XA VA 22 26 0.351 0.713 2.357 0.752 0.543 1.426
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Study on Particle Size Determination of Ultrafine Nickel Powder with Different
Morphologies by Laser Particle Size Analyzer

WANG Songying',ZENG Shitang®, LI Jinpeng”
(1. Solderwell Advanced Materials Co. , Ltd. , Guangzhou 510663, China; 2. Solderwell Microelectronics Packaging

Materials Co. , Ltd. , Guangzhou 510663, China)

Abstract: A series of physical and chemical properties of ultrafine nickel powder change with the difference of powder

morphology and particle size, so it is very important to determine the exact particle size of ultrafine nickel powder. The

average particle size of porous, flake and spherical ultrafine nickel powder was measured by wet method of laser particle size

analyzer. In order to determine the average particle size of ultrafine nickel powder with different morphology more accurately,
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different dispersants were selected for dispersion. The influences of dispersant type, ultrasonic time, mass fraction of
dispersant, shading degree and number of sampling rounds on the measurement results were studied. In order to determine the
best test conditions for the wet determination of the average particle size of ultrafine nickel powder by laser particle analyzer.
The results show that: When the selected dispersants were FMES, 1L.64, CAB, PECPM, CTAC and G-18, the D, value of
the ultrafine nickel powder measured by adding FMES dispersant was the smallest, while the D;, value of the ultrafine nickel
powder measured by adding G-18 dispersant was the largest, indicating that the dispersant FMES improved the agglomeration
of the three kinds of ultrafine nickel powders in water. The accuracy of particle size distribution measurement is higher. When
the ultrasonic time was 8 minutes, D;,=4.403 pm was measured for porous ultrafine nickel powder, Dy =1. 345 pum for flaky
ultrafine nickel powder and D;,=1. 289 pm for spherical ultrafine nickel powder. The D;, values of the ultrafine nickel powder
with the three morphologies gradually stabilized with the continuous extension of ultrasonic time. The D;, values of the
ultrafine nickel powder with flake and spherical morphology are in good agreement with those of the electron microscope, but
the results of the ultrafine nickel powder with porous morphology are significantly different from those of the electron
microscope, which indicates that the wet method of laser particle size analyzer is not suitable for the determination of the
ultrafine nickel powder with porous morphology. The number of sampling rounds has a strong linear correlation with the
particle size test value. When the ultrasonic time is 8 minutes, the test results of the adjacent two rounds are more similar,
which also verifies that the appropriate ultrasonic time is 8 minutes. The optimal conditions for average particle size test of
ultrafine nickel powders with flake and spherical morphology are ultrasonic time of 8 minutes, mass fraction of dispersing agent
FMES of 1.5% and shading of 10%—20%. The repeated test results under the best test conditions show that the average
particle size of ultrafine nickel powders with flake and spherical morphology measured by laser particle size analyzer has high
accuracy and data reproducibility.

Keywords: laser particle size analyzer; wet method; superfine nickel powder; average particle size; dispersant; ultrasonic time;

sampling rounds;accuracy ; reproducibility
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