
Industrial applications of Spectrophonometry:  
Determination of fractional composition of solvent 

mixtures and contaminants

Overview:

McGill University is seeking to out-license a technology platform enabling the determination of the
fractional composition of a constituent in a multi-component liquid mixture using multivariate statistical
analysis of the ultrasonic frequency profile. Ultrasonic spectrophonometry may be exploited to
determine the fractional composition in a ternary mixture comprising water, ethanol and methanol as
well as determination of the fractional composition of certain contaminants; all across scattering layers
and boundaries. The system and methods are highly suited to industrial and environmental application.

Validation:

measured pH

Figure 1: (A) shows a schematic representation of the
spectrophonometric system. Ultrasound waves
propagate nonlinearly in water; (B) shows the known
volume fraction of H2O correlated with the value
estimated by the multi-linear model in a ternary
mixture of Water/Methanol/Ethanol.

Characteristics:

 A platform technology; 

 Amenable to an array of analytical applications 
ranging from industrial, environmental, and clinical;

 Simplicity and high performance characteristics;

 Inexpensive, rapid and user friendly; 

 Scalable to real time measurements;

 Extendable to field applications. Actual water fraction (%)
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Research:

Non-invasive or minimally invasive quantitative measurements of composition and bioenergetics of
biological systems. This entails optical spectroscopy, chemometrics, biophysics, image processing, and
light propagation physics. There are three distinct facets to the research: (i) development of methodologies
to quantify bioenergetic markers of metabolism, (ii) development of strategies for quantitative three-
dimensional measurements in scattering media, and (iii) development of techniques for measuring low
concentration species in biological fluids and food stuffs. The knowledge gained from this provides
powerful new tools to study respiration and metabolism from a systems viewpoint.


