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1 INTRODUCTION

A large volume of wood is transported by rivers in many parts around the world. The wood is usually referred
to as large wood or driftwood. It is generally supplied through floods and is of different types and shapes. Their
sources are mainly natural and include most notably the riparian zone (Le Lay et al., 2013). Driftwood plays a
beneficial role in geomorphology and ecology of the river, and they impact the dynamics of particulate organic
matter storage, aquatic life and bedload transport in rivers (Gurnell et al., 2002).

On the other hand, driftwood can have a negative impact by increasing the destructive power of floods. Accu-
mulation of wood at bridges and weirs may block a river cross-section increasing structural loading and scouring
of bridges foundations (Parola et al., 2000; Lagasse et al., 2010). In dams, driftwood can cause damages to the
hydropower stations; as a result, they are often collected and removed for safety reasons.

Collected driftwood is often combusted or landfilled (Bartocci et al., 2017). Previous studies investigating drift-
wood have only considered driftwood without identification of its type for energy recovery applications. Hy-
drothermal carbonization (HTC) is an active area of research providing a favourable option for lignocellulosic
biomass with high moisture content (Heidari et al., 2019). Hydrochar produced by HTC has a high-value poten-
tial as battery anodes.

The research aims to evaluate the feasibility of driftwood as a high added value material used as an anode in an
innovative sodium-ion battery. The study identifies the different genre of driftwood collected from Génissiat dam
and to characterize driftwood physicochemical properties. Moreover, the study examines the behaviour of dif-
ferent driftwood genre for hydrochar production in order to optimize hydrochar production. The electrochemical
performance of produced hydrochar is then evaluated as a hard carbon anode in sodium-ion batteries.

2 CASE STUDY

The research is focused on the case of Génissiat dam located on the Rhône River in France 50 km downstream
from Geneva (Switzerland) and 160 km upstream from Lyon. The driftwood at Génissiat is supplied mainly
during floods. It consists of wood stored within the fluvial corridor and wood recruited from bank erosion along
the Rhône River and its two main tributaries; the Arve and Valserine Rivers. The woods coming from upstream
of Génissiat dam from the Arve and Valserine Rivers are is blocked since the river has no overflow pathway
(Benacchio et al., 2017).

3 MATERIALS AND METHODS

The driftwood samples were collected from the storage facility in Lyon. Sampling was random to represent
different genre, lengths and diameter. Identification of samples’ genera was then based on the wood anatomical

c©YEAR, IAHR. Used with permission ISSN (Online) - ISSN (Print) - ISSN (USB)

mailto:


Table 1: Standards used in the analysis of driftwood

Type of analysis Standard
High heating value UNI 14918:2009
Proximate analysis/Ash content UNI 14775:2010
Ultimate analysis (C, H, N) UNI 15104:2011
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Figure 1: Carbon yield of HTC of five driftwood genera and Alnus bark for the raw driftwood and the hydrochar produced
following HTC at a temperature of 200 C and a residence time of 11.5 h above: the carbon losses could be

characteristic, i.e. cell patterns and wood features of polished samples using a microscope (Schweingruber
et al., 2007). Table 1 provides a summary of the major analysis conducted and the corresponding standards
that was followed for driftwood and hydrochar characterization. All measurements were done in triplicates.

4 RESULTS

Five genera of driftwood were identified including Alnus. Characterization of the different driftwood reflected the
different properties of driftwood. Driftwood has a low ash content ,which is beneficial for different application
and most notably for hydrochar production. Figure shows the carbon fate during HTC of different genera. Hy-
drochar produced by hydrothermal carbonization provides a carbon sink that is produced in an environmentally
friendly technology where approximately less than 5% of the original carbon is transferred to CO2. In addition,
hydrothermal carbonization lead to a lower ash content, high carbon content and higher surface area.

5 CONCLUSIONS

The physicochemical properties of five genera of driftwood samples including Alnus collected from Génissiat
dam were analyzed. Hydrochar produced by hydrothermal carbonization of driftwood improved its characteris-
tics. Produced hydrochar has a potential for production of hard carbon in sodium-ion batteries.
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