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Determination of Sizes of Nano-Particles by Specific Turbidimetry
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Abstract : In this article a reliable and rapid method based on specific turbidimetry is
proposed for the determination of sizes of nanoparticles. Conventionally in specific
turbidimetry specific turbidities for a colloidal dispersion are measured as a function of light
wavelength, and compared to theoretical values calculated from Mie scattering theory for
presumed particle sizes. In contrast specific turbidity at a fixed wavelength is measured in
the proposed method, and particle sizes are determined from the prepared calibration curve.
The calibration curve is a plot of specific turbidity vs particle size and in this case the
specific turbidities are measured for a couple of samples of known sizes.
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Fig. 1. Specific turbidity 7, due to scattering
vs. wavelength A, in vacuum of
polystyrene particles with 1.1 pum
diameter. Broken and dotted lines
represent experimental data for the
weight fraction of 54 ppm and 107
ppm, respectively, and full lines

results  for

represent  calculated

diameter d= 1.1 and 0.9 um .
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Fig. 2. Scattering geometry.
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Table 1. Comparison of scattering cross-section C

sca

CB iR

calculated by Eq. (28) to those reported in

a= md/\

Scattering Cross Section C

sca

Eq. (10) Heller and Pangonis (1957)

0.2 3.69403 < 107 ¢ 3.69441 10" ¢
04 2.30641 < 10™* 2.30643 < 10~*
0.6 2.51224 1073 2512331073
0.8 1.31647x 1072 1.31646 < 102
1.0 4.54124 < 1072 4.54125 % 102
1.8 7.93679 < 107! 7.93681 < 107!
2.2 2.01546 2.01551

2.6 4.32729 4.32729

2.8 5.90015 5.90023

3.0 7.82486 7.82478

6.2 1.26673 < 10° 1.26494 < 10°
6.8 1.71044 < 10° 1.71044 < 10°
72 2.05678 % 10° 2.05699 x 10°
74 2.23492 % 10° 2.23509 < 10°
76 2.41637 < 10* 2.41652 < 10*
7.8 2.60872 < 10? 2.60887 < 10°
8.0 2.81131 % 10? 2.81146 X 10
8.2 3.01413 < 102 3.01431 x 10?
8.4 3.21379 % 10? 3.21396 X 107
8.8 3.63710 < 10? 3.63732 < 10?
9.0 3.85603 < 10° 3.85621 X 107
9.2 4.06346 < 10? 4.06359 % 10°
94 4.26604 x 10° 4.26621 x 10
9.6 4.48010 < 102 4.48029 < 102
10.0 4.941414 % 10? 4.941419 < 10?
10.2 5.10405 < 10° 5.10421 < 10°
10.6 5.49802 < 10? 5.49836 % 10°
11.0 5.87412 % 10° 5.49852 < 10?
114 6.19602 < 10* 6.19646 X 10°
11.8 6.52326 < 10° 6.52370 x 10°
12.2 6.75351 < 10° 6.75415 % 10°
12.6 7.02016 < 10? 7.02078 < 10°
13.0 7.14904 < 10* 7.14986 % 10°
134 7.33530 < 10° 7.33596 < 10°
138 7.39415 < 10? 7.39496 x 10°
14.0 7.40509 < 10? 7.40584 < 10°
15.0 7.46764 < 10 7.46857 < 10°
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