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DESCRIPTION

An electrical signal that is proportional to the gas concentration
is produced when an electrochemical sensor reacts with the gas
of interest. The sensor works by allowing charged molecules to
pass through a thin layer of electrolyte. It has two electrodes
a working electrode and a counter electrode. The amount of
target gas that is oxidized at the working electrode controls the
magnitude of the current. Typically, sensors are constructed so
that diffusion limits the supply of gas, resulting in a linear re-
lationship between the sensor’s output and gas concentration.
Electrochemical sensors outperform other sensor technolo-
gies, like infrared, whose output must be linearized before they
can be used, thanks to their linear output. Low concentrations
can be measured with greater precision and calibration is much
simpler with a linear output because all that is required is a
baseline and one point. Dispersion control offers another ben-
efit. The sensor manufacturer can tailor the sensor to a specific
target gas concentration range by changing the diffusion barri-
er. Additionally, electrochemical sensor-based instruments re-
quire significantly less upkeep than some other detection tech-
nologies due to the fact that the diffusion barrier is primarily
mechanical. As a result, the calibration of electrochemical sen-
sors tends to be more stable over time. Although experimental
errors in measuring the diffusion properties make the calcula-
tion less accurate than calibrating with test gas, the sensitivity
can theoretically be calculated using the diffusion properties
of the gas path into the sensor. A current of electrons flows
between the working electrode and counter electrode as a re-
sult of this reaction. Electrons are transferred from the counter
electrode to the working electrode in an oxidation reaction,
while electrons are transferred from the counter electrode to

the working electrode in a reduction reaction. Regardless, the
electrical flow created is relative to the grouping of the objec-
tive gas. In order to provide the user with a reading in either
part per million (PPM) or percentage volumes, this current is
amplified and processed in accordance with the calibration.
The majority of electrochemical sensors give a reading of zero
if no target gas is found. However, the sensor necessitates a
balance or zero adjustment; in contrast to catalytic bead sen-
sors. Most electrochemical sensors have some cross-sensitivi-
ty, even though they are designed to identify a particular gas.
This phenomenon is the sensor’s response to gases other than
the target gas, usually because the non-target gas has a higher
chemical reactivity than the target gas. The non-target gas may
at times obscure the presence of the target gas. To reduce the
impact of cross-sensitivity on reading accuracy, it is essential to
use filters and bias voltage during operations for these reasons.
Temperature is inversely proportional to the rates of the chem-
ical processes that electrochemical sensors rely on. As a result,
changes in temperature can have an effect on how well sen-
sors work. Temperature compensation in some form is recom-
mended for improved reading accuracy across a wider range
of environmental conditions. The operation of electrochemical
sensors is based on the diffusion of the gas of interest into the
sensor, which produces an electrical signal proportional to the
gas concentration.
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