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Strength

The determination of the strength of the sample of alcohol beverage is 

one of the key actions while routine quality control tests.

Strength = The volumetric ethanol content in solution

%100
sample

ethanol

v

v
strength

Densimeter usage Alcoholometric tables 2



How to determine strength correctly?

True False

Density measuring – 40 % (v/v)
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Inaccurate data example
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Total content of impurities reaches 13 % in anhydrous alcohol

Reference to areometric determination of strength 



Determination of volatiles contamination 

Volatile compounds – associated components, 

appeared during ethanol production

The concentrations of volatile components must be 

presented in mg/l (AA) (Absolute Alcohol)

μg/mg  

or 

mg/l strength
mg/l (AA)

mix
+

5



Contraction phenomenon

While mixing pure components (ethanol and water) 

the final solution has less volume than the sum of 

volumes of pure components
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The proposed method of calculation
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Every water-ethanol solution appears to be divided into hydrous and anhydrous parts: 

The effective water density appeared 

to be depending on F value

F value can be calculated from the 

official water-ethanol density tables 

and finally be presented as function of 

water volumetric concentration
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The proposed method of calculation
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gxaCCF EthW  6),(

The relationship between ml/ml and mg/l (AA) values can be demonstrated as:

Substituting volumetric concentration in anhydrous part: 

-ml/ml solution

-ml/ml of anhydrous part

-mg/l (AA) 

iC

*

iC

iC
~
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Determined directly fom GC measurements



Experimental tests
The RRFs’ values were calculated according to GC analysis of 

both bought and prepared standard solutions

Ten samples were prepared by mixing pure ethanol and water and then they 

were analysed by the proposed method

A complex mixture of water, ethanol and isoamil alcohol in the ratio of 20:60:20 

Areometer 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0% 80,0% 90,0% 95,5%

GC analysis 9,97% 19,97% 29,96% 39,99% 49,99% 59,99% 69,99% 79,99% 89,95% 95,49%

bias -0,03% -0,03% -0,04% -0,01% -0,01% -0,01% -0,01% -0,01% -0,05% -0,01%

мин0 2 4 6 8 10
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method strength value, % bias, %

areometer 80,2 33,7

proposed 59,3 1,2

ethanol

isoamilol
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Cyclical calculations
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On-line calculator AlcoDrinks
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http://inp.bsu.by/calculator/vcalcr.html
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