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PHYSICOCHEMICAL CHARACTERIZATION OF BIOCHAR FROM
COFFEE WOOD AS AFFECTED BY MOISTURE CONTENT

Gonzalez G., Carlos Mario (carlos.gonzalez1 570 @ucaldas.edu.co)?, Villegas H., Andres Mauricio?, Moriano, Kelly?, Sotelo, Juan Camilo?,
Agudelo, Miguel?, Azraini, Nabila3, Aragao B., Rosa*, Rodriguez R., Alexis?, Lefebvre P., Horent3.

!» Introduction

Biochar improves soil by enhancing water retention, nutrient
cycling, and carbon storage. Coffee pruning provides a
sustainable feedstock, yet biochar quality depends on
production conditions. Initial wood moisture is a critical but
underexplored factor influencing pyrolysis and final properties.

This study examines how different moisture levels in coffee
wood affect biochar quality, aiming to optimize production

protocols for sustainable coffee systems. Flgurel SPSC Vario L, cof‘fee wood and produced Blochar
Feedstock Production Characterization /’» M ate I’Ia |S/ M et hOdS
_% Fors « StudvlL . . . ., .
monthaun § y Location: Farm in Chinchind, Caldas, Colombia.
* Biochar production reactor: VARIO L mobile retort
e Sun dying process Eﬁ‘;&”“}i‘y:}e"’mé‘;: system (600—900 °C, ~1.9 m3 biomass/cycle).
nutrents * Treatments: Three initial wood moisture levels — 20%,
35%, 50%.
* Biochar characterization at Eurofins lab: Water holding
capacity (WHC), pH.
::::g;“cﬁm‘,;“;';‘.’:, Rlosrepaeies * Total & organic carbon, macronutrients: CaO, Mg0O, KO,
maintenance SPSC VARIO L, 600-900 °C if:gs\;:alevaluanon PZOS, N. 16 EPA-PAHSs.

Figure 2: Workflow of biochar production and characterization. * Statistics: ANOVA to test differences among treatments.

!l Results/Discussion
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* CaOincreased with higher wood moisture. *  WHC highest at 20% moisture. * Total and organic C remained high (>80%),
*  K;0 and P,0s decreased as moisture increased. * Total N decreased with moisture. Slight increase with higher moisture
*  MgO showed minor changes. * pHremained stable (~8.8).
i et Q Biochar quality trade-offs with initial wood moisture
o b Wood moisture significantly influenced PAH formation
s - 02 (ANOVA, p < 0.001). Dry wood (20%) produced significantly
[ T higher PAH levels compared to medium moisture (35%) (p <
- 0.05), while fresh wood (50%) showed a tendency to lower
= PAHs, although differences were not statistically significant.
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!j Conclusion/Perspectives

* Moist feedstocks (35-50%) reduced PAHs due to reactor ¢ Findings support the development of protocols to
conditions: sealed chamber, efficient gas extraction, and convert coffee pruning residues into high-quality
combustion of volatiles minimized PAH recondensation, biochar.
approaching compliance with EBC limits.

e Kiggundu, N., & Sittamukyoto, J. (2019). Pryloysis of coffee husks for biochar production. Journal of Environmental Protection, 10(12), 1553-1564.
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