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Development of the Real-time Concentration Measurement Method for
Evaporating Binary Mixture Droplet using Surface
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Abstract

The present study aims to develop the Surface Plasmon Resonance (SPR) imaging system facilitating the real-time mea-
surement of the concentration of evaporating binary mixture droplet (BMD). We introduce the theoretical background of the
SPR imaging technique and its methodology for concentration measurement. The SPR imaging system established in the
present study consists of a LED light source, a polarizer, a lens, and a band pass filter for the collimated light of a 589 nm
wavelength, and a CCD camera. Based on the Fresnel multiple-layer reflection theory, SPR imaging can capture the change
of refractive index of evaporating BMD. For example, the present study exhibits the visualization process of ethylene glycol
(EG)-water (W) BMD and measures real-time concentration change. Since the water component is more volatile than the eth-
ylene glycol component, the refractive index of EG-W BMD varies with its mixture composition during BMD evaporation.
We successfully measured the ethylene glycol concentration within the evaporating BMD by using SPR imaging.
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Fig. 1 The conceptual schematic of surface plasmon
resonance (SPR)
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Fig. 3 The predicted reflectance with respect to the incident
angle for different test medium
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Fig. 4 The experimental setup for surface plasmon resonance (SPR) imaging
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Fig. 5 Prepared samples of ethylene glycol(EG) water(W)
binary mixture
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Fig. 6 A correlation between the reflectance and eth-
ylene glycol concentration of BMD
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EG100% BMD 2.6 %
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Fig. 7 The SPR images of evaporating ethylene glycol-

water BMD
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Fig. 8 The change of the area-averaged ethylene glycol
concentration with time
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