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● Prior knowledge: absorbance spectroscopy & dilutions
● General Chemistry II Concepts: Thermodynamics & 

Kinetics

Introduction Biochar Adsorption CURE
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● This lab is designed to introduce the variability of biochar 
and its adsorption capacity

● Also shows students there are a variety of parameters 
that affect adsorption

Introduction Adsorption Experiment

MB Concentration 
(mg/L) Time (min) Temperature (°C)

4 2 0 - 5

6 5 19 - 25

8 15 38 - 41

30

60

120

https://www.denverpost.com/2017/06/24/biochar-now-berthoud-waste-carbon-product/ 

● Pyrolysis of biomass
○ Low O2 environment

● Properties and sizes 
widely vary

● Interest in using 
biochar to adsorb 
pollutants in water

● Each group of 3 or 4 is assigned a [MB]
● As a lab section, they complete all the runs
● 10 mL MB solution with 35 mg biochar for each run time
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Biochar

● Student prompt: Interested in metal removal by biochar
○ 3 commercial & 2 local biochar samples
○ 15 metal cation options

● Students create open-ended questions exploring the 
adsorption capacity of metals on biochar
○ Exploring adsorption parameters examples:

MB absorbance 
decreases over 
time as it 
adsorbs to 
biochar

● Collaboration with the biochar division of the Natural 
Resources Research Institute (NRRI)
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Week CURE Progression

1 Syllabus

2 Local biochar introduction talk, Literature search

3 CREATE Activity, Introduction to prompt

4 Introduction to research questions
EDTA titration lab for determining [Ca2+]

5
Introduction to experimental proposals
Submit individual research questions
MB adsorption on biochar lab week 1

6 Pick their group’s research question
MB adsorption on biochar lab week 2

7 Individual experimental proposal
MB adsorption on biochar lab week 3

8 Group experimental proposal

9 Spring break, Gather CURE materials

10 - 15 CURE experiments

16 Finalize posters from rough draft feedback

17 Poster presentation final

Atomic size Temp pH Biochar size
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