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 [VII] 

Abstract 

Concerning the determination of the alcohol content of beverages, 

currently different evaluation methods have been developed. That 

indicated by official regulations is the distillation, but there are also 

others methods that involve the use of empirical formulas (used 

especially from reality as breweries and wineries), and methods that 

need the use of more specific devices as in the case of laboratory 

testing. While the methods based on empirical formulas are cheap, but 

not very precise, in the case of the use of laboratory instruments and 

the official method, properly trained staff is necessary, and the costs 

of such equipment are high. So from this analysis, the lack of a 

method which is economical and precise at the same time emerged. 

This thesis focused on the evaluation of the concentration of ethanol 

in beverages. During the first part of this study a colorimetric method 

for the determination of the alcohol content in the solution has been 

developed. Based on the reaction between the ethanol and potassium 

dichromate, according to the work presented by Max R. Williams & 

H. Darwin Reese [2], a calibration curve has been produced starting 

from solutions containing different concentrations of dichromate, 

finding a relationship between absorbance of the spectrum and the 

residual concentration of dichromate. 

Then a known volume of an alcoholic solution given solely by 

distilled water and ethanol has been added to these solutions to 

analyse the effect of the alcohol presence. 

From the analysis of the spectra, it has been possible to find a 

relationship between alcohol concentration and concentration of 

potassium dichromate. Once the calibration of this method has been 

completed, it has been applied to beverages in order to test its validity. 

But this method is not accurate in the case of use of commercial 

beverages: as could be seen from the comparison between the 
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measured and the declared alcohol content, there is a substantial 

difference, which led to not consider this method further. 

In the second part of this work, a device has been realized for 

measuring the ethanol concentration, the temperature and relative 

humidity, within a glass chamber. The choice to monitor temperature 

and relative humidity, derives from the fact that the measurement of 

the ethanol concentration is influenced by varying these two variables. 

The chamber has a cap, below this the three sensors, of ethanol, 

temperature and humidity have been places. The chamber is then 

immersed in a thermal bath to ensure the complete evaporation of the 

sample. 

The sensors have been connected to an acquisition data and using 

LabVIEW software it has been possible to analyze the data coming 

from the sensors. 

Since the ethanol sensor returns as output a value in volts, it is needed 

to assess what is the concentration value corresponding to the 

maximum value of the sensor response. To do this, increasing values 

of the volume of pure ethanol have been taken, until it has found the 

maximum value of the sensor response for a volume of 0.280 mL. The 

data showed that during this adjustment the ethanol reaches an 

asymptotic value after 5 minutes that the chamber, containing the 

sample analyzed, is immersed in water. For this reason it was decided 

to collect all the data to be studied at this time. 

Since the temperature is constant, at the time of evaluation, while the 

relative humidity is not, a new series of experiments, where in the 

chamber a known amount of water has been added, have been carried 

on. In particular, two series of tests have been realized at two different 

concentrations of water. 

In this way three curves representing three different ranges of 

humidity have been obtained. Once the calibration has been 

successfully done, the model obtained has been used to evaluate the 

alcohol content of commercial samples. On the basis of the relative 

humidity read by the device, the appropriate humidity curve has to be 

chosen and the alcohol concentration could be obtained. 

The measures on the commercial samples have been showed that they 

are arranged in the high humidity range. For high concentration of 

ethanol, the difference between the declared and the measured alcohol 

content is not satisfactory, whereas for products such as beer and wine 
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that have a lower alcohol concentration the agreement is satisfactory.  

For this reason the commercial products that have an alcohol content 

greater than 20%, have been diluted in order to decrease the 

concentration of ethanol, so it falls in the range of validity of the 

model that these correctly follow the fitting found previously. 

The device produced may be used not only to evaluate the alcohol 

content of beverages but also to monitor the stages of fermentation of 

drinks. 

In any case the device can be improved in order to obtain more 

accurate measurements of the alcohol degree, even in a range of 

higher ethanol concentration. Moreover, the chamber in which the 

measurements are performed can be made more compact in order to 

obtain a more practical and usable device.  
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