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Laser Beam Scattering Analysis in Aqueous Environments
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ABSTRACT

A new experimental approach is proposed to detect a specific polymer dissolved in a liquid. Distinctive
optical properties were found using a laser scattering technique when there is a polymer compound with
almost no difference in optical properties (index of refraction) in a liquid phase. The index of refraction,
which determines the refraction of light, is obtained by dissolving PCL and PLA. The used samples are
biodegradable materials with similar properties and dissolved in a mixture of Chloroform 7: Methanol 3. To
predict the optical properties, a 632-nm diode laser was used as the light source of the device, and an
integrating sphere was used as the light receiver. Although PCL and PLA had a similar index of refraction
of 1.46-1.48, the dissolved PCL showed a relative transmittance of 43%, and the dissolved PLA had a
relative transmittance of 34%. The difference in optical properties of the pure polymer compound in the solid
state or liquid state is not significantly different, and the difference in the dissolved state in the specific
solvent is remarkable because the solubility differs in a specific solution and is randomly distributed.
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Fig. 1 Example of PLA nanofibers
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Fig. 2 Samples of dissolved polymers
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Table 1 Property comparison of samples

Properties PCL PLA
density(g/ml) 1.1~1.15 | 1.25~1.27
Glass Trans. Temp(K) | 208~213 326~337
MOI('JET(?]t' ISapa. 207 99
S(cl’\l,l“}f’;}ig 19.1~193 | 192-21.1
Index of refraction 1.46 1.44~1.50
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Table 2 Beam profiles and motion description
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Fig. 5 Relative transmittance for samples
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