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Field application of biochar is intended to increase soil carbon (C) storage. The assessment of C storage potential
of biochars lacks methods and standard materials. In this study, we compared the chemical reactivity of biochars
and hydrochars and their potential mineralisation before and after physical weathering as one possibility to evaluate their environmental stability. We used biochars produced by gasification (GSs) and hydrochars produced by
hydrothermal carbonisation (HTCs) produced from three different feedstocks as well as Holocene charcoals (150
and 2000 yr old). Their chemical reactivity was analysed after acid dichromate oxidation and their mineralisation potential after laboratory incubations before and after physical weathering. Our results showed that use of acid
dichromate oxidation may allow for differentiation of the reactivity of modern biochars but that chemical reactivity
of biochars is poorly suited to assess their environmental residence time because it may change with exposure time
in soil. Physical weathering induced a carbon loss and increased biological stability of biochar, while reducing its
positive priming effect on native soil organic matter. Model extrapolations based on our data showed that decadal
C sequestration potential of GS and HTC is globally equivalent when all losses including those due to priming and
physical weathering were taken into account. However, at century scale only GS may have the potential to increase
soil C storage.

