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Radioactivity In the Environment

Characterizing minerals and modeling their interaction with radionuclides
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Introduction and Goals of Research

Geochemical Processes in Repository (Hixon Group) [3]
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e Learn more about interaction between
radioactive elements and the environment

e Characterize minerals in the environment:
alpha alumina a-Al,O;, gamma alumina y-
Al,O,, gibbsite Al(OH),, and bayerite a-Al(OH),

e Model Interaction of minerals and radioactive
elements

 Europium used as an analog for plutonium
because the two species can share a common
oxidation state of +3

 Accurate surface areas of minerals were
determined in order for experiments to control
for reactive sites
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Gamma Al,O; A. TEM; B. selected area

SEM of al ha |
D electron diffraction pattern; C. SEM [1]

alumina (Al,O,) [1]

TEM Image of glbbS|te Al(OH), [2]

surface area determination of the minerals to normalize future sorption

sorption experiment

70

BET Surface Areas of Minerals
@60 ]
<NSO
%m y-Al,04
S
<30
)
8
5" a-Al(OH
LLIlO
m
Minerals
powder x-ray diffraction (PXRD) results * The surface area data
ﬂﬂﬂﬂﬂ provides confidence In
- \ gibbsite designing future sorption
experiments that control for
- reactive sites on minerals.
_ “ - bayehte ¢ The pXRD results confirm

the composition of the
samples being used In

S sorption experiments.
Future sorption experiments
will have higher reliability.

What is radiation? How does it behave? How does it impact life?
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Lesson 2: Soclo-Scientific Inquiry
“Shoul d

nucl ear energy be a part of a st a

Ecologist
*reduce greenhouse gases, reduce climate change
*reduce coal ash spills

Businessman

*supply energy for growing economy
*jobs

Environmental engineer

*proven safety record in US
*sustainable inexpensive energy source

Family bread winner
*knows people who died in coal mine
*wants less expensive electricity

Ecologist
*nonrenewable
*cleaner options available, waste storage?

Political spokesperson
*terrorist targets
*proven track record of fossil fuels

Biologist
*link between radiation, mutations, cancer
*CO, helps plants grow

Property owner
*contamination during transport and accidents
*lower property values

* Entry event-introduction to the driving guestion
« Watch the background video for every role
» Assign roles to groups of students

e Research the guestion from one assigned perspective
Plan questions to ask other perspectives
Present evidence from assigned perspective to the class

Form and articulate personal position based on evidence presented
Use personal position to find real audience via email, phone, etc.
Reflect on process

Lesson 3: Model Environmental Engineering Task

In a model system, what are the most effective methods of containing radioactive waste?
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