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Abstract

Changes in phosphorus hysteresis index in an acidic loam soil treated with biochar
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Abstract

The phenomenon of phosphorus (P) hysteresis in soil, or the irreversibility of a portion of sorbed P into
the soil solution, is linked to soil properties, the sorption process, and equilibrium time. This study aimed
to investigate the effect of biochar on P hysteresis. For this purpose, biochar produced at two
temperatures of 300 and 600 °C was added to an acidic loam soil sample at application rates of 0, 3, and
6% (w/w). Following a three-month incubation period of the soil-biochar mixture, P sorption and
desorption experiments were carried out, and the hysteresis index was calculated using the ratio of the
exponent of the Freundlich equation of the retention isotherm to the exponent of the Freundlich equation
of the sorption isotherm. Results showed that with increasing pyrolysis temperature and biochar
application rate, the P hysteresis index increased compared to untreated soil. The highest hysteresis index
value (47.45%) was observed in soil treated with biochar produced at 600 °C at the rate of 6%,
representing about a 71% increase compared to untreated soil. The increase in the hysteresis index used in
this study indicates reduced P irreversibility and, thus, greater availability of P in the soil solution.
Therefore, biochar produced at 600 °C can be recommended as an effective strategy to improve P
availability in acidic soils.

Keywords: Desorption, Freundlich, Isotherm, Retention, Sorption



