Electrochemical determination of ethanol in exhaled air

Until recently, the most widely used method for detecting alcohol in breath was based on the oxidation of ethanol to acetic acid against dichromate. Hexavalent
chromium, whose compounds are orange, was reduced to Cr3* , whose salts are blue-green. The disadvantage of this method was the use of dangerous
compounds (Cr¥'* is carcinogenic) and the low specificity of the determination.

Nowadays, electrochemical alcohol detectors are much more widely used . In this case too, the reducing properties of ethanol are used, which can be easily
oxidized (dehydrogenated) to acetaldehyde or acetic acid:

CH3CH,0H - CH3CH=0 + 2 H* + 2 e~
as the case may be
CH3CH,0H + 1/2 O, » CH3COOH + 2 HY + 2 e~

The reaction can take place on a suitable positively charged electrode (see below), which removes electrons from ethanol. The protons then travel to the
negatively charged electrode, where they accept the same number of electrons and combine with oxygen to form water:

2H* 4+ 1/20, + 2 e~ - Hy,0 T
The concentration of ethanol will then correspond to the intensity of the current that flows between the anode and the cathode. glliitgzlt_lon photo from

tester.cz. Breathalyzer
[onlinel. [feeling. 2010-
Cheaper alcohol breath detectors usually use a semiconductor sensor to oxidize ethanol , most often made of tin oxide SnO, doped with e.g. rare earth metals. |02-09]. < http://alkohol-
In this case, the rate of ethanol oxidation strongly depends on the temperature, so the sensor is tempered. Semiconductor detectors are not completely selective, [tester.cz/ > foto z
similarly to ethanol they also react to other substances that can be similarly oxidized (e.g. menthol and other essential oils, aldehydes, etc.). This can cause false positive alcohol breath test
results, e.g. after consuming fruit juices or certain sweets. If there is concern about such false positive test results, the measurement is repeated after 15 minutes. In general, however, it can
be said that the sensitivity and specificity of semiconductor alcohol detectors greatly depend on the exact composition and surface treatment of the sensor.

More accurate devices use a so-called (fuel cell). Its body consists of an inert porous material filled with an electrolyte (sulfuric acid). It is surrounded on both sides by platinum electrodes
with an active surface (platinum black). Although this type of sensor is more expensive, its sensitivity does not depend so much on temperature and tends to be significantly more selective
for ethanol.

Breathalyzers have undergone extensive development. Modern devices can be calibrated very precisely, their sensors have excellent stability over time, etc. They also control the volume of
the sample taken for determination, so that the measurement takes place in the air exhaled from the lung alveoli (and not, for example, from the upper respiratory tract) and the results thus
correspond to the concentration of alcohol in blood.
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