Modified spent coffee grounds and biochar remediation of heavy
i University metal contaminated urban soils in Glasgow

0 Glasgow Mhlophe Prudence?; Bass Adrian!; Crawford John?; Dickinson Heloisa?; Toney Jaimel

lUniversity of Glasgow. School of Geography and Earth sciences
2University of Glasgow. Adam Smith Business School GAI.I.ANT

Introduction

Anthropogenic industrial, agricultural and waste disposal activities have resulted in excessive levels of heavy metals in soils and water globally (Ahsan et
al., 2018). Historically, the preferred solution was to excavate these soils, dump them elsewhere, and bring in fresh soils. This study investigates an
environmentally friendly alternative that takes advantage of coffee, which is one of the most common beverages in the world. For every tonne of unroasted
coffee beans processed, 65% becomes spent coffee grounds (SCG) (Bomfim et al.,, 2022). Converting SCG to biochar (stable product of anaerobic
combustion) is potentially beneficial for climate mitigation through carbon sequestration and immobilisation of contaminants.

This project investigates the potential of SCG in raw and biochar forms to remediate heavy-metal contaminated soils, whilst also mitigating
climate change and providing a circular pathway for urban waste.
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“Despite all the differences in assumptions
and methodologies adopted, LCA [life cycle
analysis] proved that biochar is a very
promising way of contributing to carbon-
Spent Coffee Grounds Heay e efficient resource circulation, mitigation of
climate change, and economic sustainability.”

(Carvalho et al., 2022)
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Research Questions

v'Does the presence of multiple heavy metal contaminants affect the efficacy of either the raw SCG
or SCG Biochar?

v'Does the green additive H,O,, improve removal efficiency in multi-metal contaminated soils?

v'Does the modification of SCG into biochar improve its effectiveness in heavy metal immobilisation?

v'Does biochar treatment have any effect on other soil properties and nutrient cycling?
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