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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.

Glasgow Vacant and Derelict Land 

and selected sites

Fig. 5. above shows the opportunities for coffee grounds in 
soils; the industrial uses are beyond the scope of this article.

Soil samples were collected from the selected sites above and 

will be analysed be collected/measured. Pictures below show 

the sampling site, the collected SCG and incubation set up. Fig 

9 a) and b) shows the design and the four main treatments. The 

soils were mixed with the treatments and incubated at room 

temperature in the lab for 28 days. 300ml of DI water was added 

to each column very 7 days and the leachate collected for 

analysis. Samples were collected for SO4,NO3, DIC,DOC and 

ICP analysis. On Day 28, two Pak Choi seeds were sown in 

each column.

REFERENCES
AHSAN, M. A., JABBARI, V., ISLAM, M. T., KIM, H., HERNANDEZ-VIEZCAS, J. A., LIN, Y., DÍAZ-MORENO, C. A., LOPEZ, J., GARDEA-TORRESDEY, J. & NOVERON, J. C. 2018. Green synthesis of a highly efficient biosorbent for organic, 

pharmaceutical, and heavy metal pollutants removal: Engineering surface chemistry of polymeric biomass of spent coffee waste. Journal of Water Process Engineering, 25, 309-319.

BOMFIM, A. S. C. D., DE OLIVEIRA, D. M., WALLING, E., BABIN, A., HERSANT, G., VANEECKHAUTE, C., DUMONT, M.-J. & RODRIGUE, D. 2022. Spent Coffee Grounds Characterization and Reuse in Composting and Soil Amendment. 

Waste, 1, 2-20.

GAO, W., YANG, Y., ZONG, H., LIU, J., SONG, N. & WANG, F. 2020b. Simultaneously sorptive reduction in cadmium and glyphosate diffuse loss by biochar-amended soil. Fresenius Environmental Bulletin, 29, 4545-4555.

SAXENA, G., PURCHASE, D., MULLA, S. I., SARATALE, G. D. & BHARAGAVA, R. N. 2020. Phytoremediation of Heavy Metal-Contaminated Sites: Eco-environmental Concerns, Field Studies, Sustainability Issues, and Future Prospects. Rev 

Environ Contam Toxicol, 249, 71-131.

CONTACT DETAILS : p.mhlophe.1@research.gla.ac.uk 

✓Does the presence of multiple heavy metal contaminants affect the efficacy of either the raw SCG 

or SCG Biochar?

✓Does the green additive H2O2, improve removal efficiency in multi-metal contaminated soils?

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

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

“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-

efficient resource circulation, mitigation of 

climate change, and economic sustainability.” 

(Carvalho et al., 2022)
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Why Spent Coffee Grounds and Biochar? Preliminary Characterisation Data
Fig 7: Images of the main treatments and homogenised soil sample and initial results

Selected Site: Cluster II Possilpark
Fig 4: Cluster II consists of several small sites grouped together, it has a mixture of overgrown rye 

grass, some bare patches , a small rubbish dumping site to the right. There is a lot of artefacts 

lying about. Soils are brown ranging in texture from loamy sand to silty clay loam.

Fig 3.Reconnaissance of 29 sites took place in April and May 2023. Five sites (highlighted in green) 

were selected for sampling. A single point for Cluster II Possilpark was selected for the experimental 
soil

Northern area of Glasgow City - Possil, 

Millerston, Germiston, Milton in yellow 

(sites 39, 471, 660, 662, 119 and Cluster II 

Possilpark)

Northwest area of Glasgow - Garscadden, 

Scotstounhill and Hillington (sites 761, 28, 

560, Victoria Park)

Southeast area of Glasgow - Newbank, 

Tollcross, Carmyle and Barrachnie in purple 

(sites 87, 489, 515, 626, 367, 260).

Southwest area of Glasgow - Nitshill and 

Darnley (sites 200 and 418

Source: Gao, Wu et al. 2022

Fig 2.Soil Map of Glasgow based on CLEAR guidelines showing contamination for 5 heavy metals. 

Source: Based on BGS OpenReport OR/08/002, 2020.

Fig 6: Mechanisms of Biochar and impacts

H Dickinson

Fig 1. Overview of sources and effects of heavy metals on human health

Source: Saxena et al, 2020
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Fig 9: (a) Experimental Design Setup and (b) Overview of Treatments 

Leachate collection at the bottom
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Cluster  II

Possilpark

6.49ha 

Vegetation:

Grass (perennial 
ryegrass); trees: 
(Scottish oak), 
(Scots Pine).

Fauna:

Earthworms, 
spiders, and birds 

House Martin); 

(House Sparrow)

Contaminants: 

Pb, Zn, Cr, Cu, 
PAH

Non-volatile TPH, 
PCB 

Cluster II P1 M SCG Raw P SCG Raw H2O2 SCG Char P SCG Char H2O2

pH 6.76 5.92 4.44 9.23 8.87

Carbon(C) 4.62 49.5 49.4 81.1 75.2

Hydrogen (H) 0.63 6.51 7.12 2.19 2.35

Nitrogen (N) 0 2.15 2.08 3.80 3.26

Pyrolised at 

550°C for 

36min

Treatment 3

Modified with H2O2 

30%

Dried at 40°C 

for 48 hours

Treatment 1 Treatment 2

Treatment 4

Spent coffee 

grounds
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