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Introduction

▪Coal char(CC) is a porous carbon material produced from the pyrolysis of coal that burns off the volatile matter of coal, 

leaving behind high carbon containing solid low-density material. 

▪Coal char shares many properties with biochar such as large surface area, high porosity, low bulk density, and alkaline 

pH. Biochar reduced soil bulk density as it dilutes weight when mixed with soil (Liu et al., 2012).

▪Adding the porous material to soil will have direct effect on soil physical properties. 

▪We hypothesized that coal char could be a beneficial soil amendment like biochar. 

▪Use of coal in agricultural sector can potentially explore the non-fuel/environmentally friendly alternative use of coal. 

Objectives

▪Determine soil bulk density (Db) on two different soils with different CC concentrations

▪Determine the effect of CC concentrations on soil water holding capacity (SWHC) in two different soils.

Materials and Methods

▪ Greenhouse study performed at the University of Wyoming with completely 

randomized design (CRD) with 3 replications

▪ Two soil types: Sandy loam and Sandy clay loam.

▪  Treatments : 

➢ CC concentration by weight (w/w):                   

0 (control), 2.5, 5, 10, & 20% CC mixed into the soils and incubated for a month 

in pots with frequent watering and drying to mimic the real field condition.

▪ Soil water holding capacity and Soil bulk density were measured following the 

methods in Verheijen et al., (2019). 

   𝑊𝑎𝑡𝑒𝑟 𝐻𝑜𝑙𝑑𝑖𝑛𝑔 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 % =
𝑚𝑎𝑠𝑠 𝑤𝑒𝑡−𝑚𝑎𝑠𝑠 𝑑𝑟𝑦

mass dry
 × 100%      

 𝐵𝑢𝑙𝑘 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑖𝑙 (𝑜𝑣𝑒𝑛 𝑑𝑟𝑦)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑖𝑙 (𝑓𝑖𝑒𝑙𝑑 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦)
       

Results and Discussion 

 

Figure 1. Coal char mixed in two different soils at 0, 2.5, 5,10, and 20 % (w/w) and filled in pots.
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Discussion

▪ Micro pores of CC can have contributed for higher SWHC in both soils.

▪ CC concentration 2.5% resulted significantly increase on SWHC in sandy loam 

soil, while in sandy clay loam soil, 5% CC started significant increase.

▪Reduced bulk density due to application of CC can have enormous benefits on 

soil health in long term. High bulk density negatively impact on SWHC, root 

growth, air and water movement on soil, as a result reduces plant growth and 

crop yield. 

Coal char 

• SWHC on both soils increased 

significantly at 5% and above CC rates 

compared to the control (0% CC)

• Soil bulk density  on both soils 

decreased significantly starting at 

2.5% and above CC rates compared 

to the control (0% CC)

Data indicate the mean values (n=3). Means followed by same letter within each column are not 
statistically significant different at p>0.05

Motivation of the study 

• Improvement in soil properties, 

mimicking the positive effects of biochar.

• long-term carbon sink in the soil, mitigate 

climate change.

Conclusion
High surface area and greater porosity of coal char could improve soil physical 
properties.
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