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EFFECT OF pH ON THE PERCENTAGE OF YIELD AND THE ELECTRICAL PROPERTIES OF HUMIC
ACID EXTRACTED FROM LEONARDITE
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Abstract:

Leonardite is a dark brown coal that contains a high amount of humic acid. Humic acid is a complex
organic substance with diverse chemical functional groups such as carboxylic and hydroxyl which play significant
roles in environmental, agricultural, and material science applications. The purpose of this research is to study the
percentage of yield and the electrical properties of humic acid extracted from leonardite at pH in range of 1-8.
The results showed that the highest percentage of yield was 2.98% at pH 5. The extracted product appeared dark
black at low pH, but the black-whitish color was gradually exhibited as the pH increased. The elemental analysis
revealed that the sample extracted at pH 2 had the highest carbon content 53.55%, with a decreasing trend as
pH increased. The electrochemical properties were evaluated using cyclic voltammetry (CV). The electrolyte
system consisting of 0.1 M KCl combined with phosphate buffer at pH 7.2 provided the most stable signal. The
working electrode prepared with a carbon:humic acid:polyvinylidene fluoride in the ratio of 8:1:1 exhibited the
largest peak area in the CV curve. The working electrode prepared from the humic acid extracted at pH 2 with
scan rate of 10 mV s provided the highest specific capacitance was 109.17 F g™
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