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Soil health monitoring is becoming progressively more important to meet the needs of
sustainable agriculture and climate policy goals. Portable capillary electrophoresis (CE)
devices could be used to monitor micro and macro nutrients available to plants in soil in
real time as anions and cations to make informed decisions about the need for fertilization.
These devices could be considered precise, cheap and fast alternatives to time-consuming
laboratory analyses and sensors that are currently on the market that can determine only N,
P and K, and not other important macro or micro elements [1–5]. Method development for
determining cations in soil samples was carried out using commercial CE device coupled to
a contactless conductivity detector (C4D) with the intent to later implement the developed
method on a portable CE device. The separation of eight cations (NH4

+, K+, Na+, Ca2+,
Mg2+, Mn2+, Zn2+ and Cu2+) was achieved using a capillary with an effective length of
47.5 cm and an inner diameter of 50 µm. Briefly, a 6 M acetic acid solution was used as a
background electrolyte, and we used an applied voltage of 15 kV. The duration of analysis
was 20 min (including 3 min of pre-washing). Linearity for analytes was determined to be
in the range of 1–10 mM, which encompasses the limit of detection (LoD) (0.1–0.9 mM) and
limit of quantification (LoQ) (0.3–1.8 mM) for the analytes. The extraction of cations was
tested from 1 min up to 24 h using distilled water and 0.01 M CaCl2 [6,7]. No remarkable
differences in extraction recoveries were observed within the tested timeframe. Therefore,
1–3 min was suggested as an optimum extraction time for the in situ extraction procedure.
The developed analysis method is suitable for the qualitative and quantitative analysis of
eight cations extracted from soil and can be implemented on portable CE devices. Further
optimization of simple and quick sample preparation must be carried out so that it could
be easily used directly on the field prior to analysis.
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