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Abstract When zeta potential is measured by the method of electrophoretic light scattering, the frequency shift of
scattered light is typically no more than a few hundreds of hertz. If the power spectrum of the scattered light is
calculated in the full-band, the frequency resolution will be reduced. To improve the frequency resolution, the full-
band power spectrum is estimated first through the discrete Fourier transform, then the refined spectrum is analyzed
in a narrow-band by a linear frequency modulating chirp Z-transform, and finally the frequency shift of the scattered
light is obtained with good resolution. We have designed an instrument based on laser Doppler electrophoresis and
have used it to measure the zeta potential of three types of polystyrene latex standard particles. The experimental
data show that the chirp Z-transform improves the precision of zeta potential measurement and gives a measurement
repeatability better than 5% .
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Fig. 1 Schematic of electrophoretic light scattering. (a) Schematic of experimental setup; (b) diagram of
scattered light vector
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Fig. 2 Schematic of the electrophoretic light scattering experiment setup
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Fig. 3 Timing sequence of the experimental data acquisition
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Fig. 4 (a) Autocorrelation function and (b) power spectrum obtained by modulating the reference beam
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Fig. 5 (a) Autocorrelation function and (b) power spectrum obtained by applying an electric field and

modulating the reference beam
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Table 1 Zeta potential of standard sample (25 °C. pH 6.8)

N 3030A 3100A 3300A
o.
Malvern CZT FFT Malvern CZT FFT Malvern CZT FFT
1 —14.9 —15.2 —16.2 —39.6 —38.9 —44.3 —49.8 —52.3 —51.8
2 —17.3 —16.7 —16.8 —37.6 —37.4 —35.4 —51.8 —52.7 —57.2
3 —15.2 —17.2 —14.9 —39.8 —40.1 —41.1 —51.3 —51.8 —54.3
4 —15.7 —16.9 —13.7 —39.2 —40.6 —36.7 —50.9 —51.0 —52.9
5 —17.5 —15.7 —17.1 —38.5 —38.3 —39.2 —49.9 —50.2 —48.4
6 —15.7 —15.9 —15.3 —39.4 —42.7 —42.8 —53.3 —51.9 —55.3
Average
—16.1 —16.3 —15.7 —39.0 —39.7 —39.9 —51.2 —51.7 —53.3
value /mV
Relative
1.2 2.5 1.8 2.3 0.9 4.1
error /%
Standard
1.1 0.8 1.3 0.8 1.9 3.5 1.3 0.9 3.1

deviation /mV
Repeatability /% 6.8 4.8 8.2 2.1 4.8 8.7 2.6 1.8 5.7
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