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Literature Review
Soil is a natural resource that regulates climate, and is critical to the production of food,

fiber, and fuel in our economies [1]. Soil degradation means a decline in ecological
services important to human survival and is exacerbated by processes, such as erosion,




categories: 1) particle/surface characterization 2) chemical composition analysis. For the
particle/surface characterization we will employ the use of scanning electron microscopy
(SEM) coupled with electron dispersive spectroscopy (EDS) to understand the relative
soil particle size as well as the distribution of elements (i.e. metals and organics) in
representative samples. Furthermore, the pre-dispersed biochar will be characterized by
attempting to draw correlation to particle morphology and size. Additional
measurements will be done to calculate the pore size of the pre-dispersed biochar to
correlate back to water uptake and other attributes of plant growth. Regarding the
chemical composition, there will be digestive analysis done on the soils (initial and final)
to determine the elemental composition using atomic absorption spectroscopy.
Additional measurements such as moisture uptake and equilibrium pH/conductivity will
be determined as secondary analysis to support the growth model.

Specific aims and goals of the project
Testable Hypothesis 1: Biochar produced from different feedstocks will exhibit different
chemical and/or physical properties.
Testable Hypothesis 2: The changes in chemical and/or physical properties of biochar
when exposed to the environment will depend on the source material used to produce
the biochar.
I Specific Aim 1: Develop biochar from different types of plant leaves
I Specific Aim 2: Compare the chemical and physical properties of biochar from the
different plants
f  Specific Aim 3: Compare physical parameters (moisture, temperature) of biochar
exposed to environment over time







Instrumentation required and accessibility
The project requires general laboratory facilities to be available in the Biology and
Chemistry Departments’ undergraduate research spaces. The techniques require




laboratory setting, maintain a scientific notebook, and present their findings to an
audience of their peers.



8. Ciolkosz, D., Johnstonbaugh, E. (2023, March 27). Biochar: Properties and
Potential. Penn State Extension. https://extension.psu.edu/biochar-properties-
and-potential

Description of other funding you will be using related to your proposed research
(Doherty Grant, Lasallian Research Grant, External Research Grant, Caterpillar Grant,
etc.) and how it will be used in this project, if applicable. Indicate which aspect(s) of
the project will be completed with SURE funding.

The faculty have the supplies to complete the work this summer.

Criteria for student applicants (Minimum criteria you will expect from student
applicants, such as coursework that must be completed prior to starting work on
this project)

The minimum criteria for applicants are:

1. The applicant should have a cumulative GPA of 3.0 or better and a cumulative
science GPA of 2.75 or better based on a minimum of two semesters of coursework
at Lewis University.

2. The applicant should have completed one year of General Biology or General
Chemistry with labs.

List of seminar topics you are willing to cover (Selecting from list below or
suggesting your own):

Ethics in Research/Scholarship

Literature Search and Library Resources

Problem-Solving Skills and the Scientific Method

Presentation Skills
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