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The PyRO Lab at BYU (pyro byu edu)
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Develop sensors, models, and processes to support

PYRO Lab nuclear fuel processing, molten salt reactors,
concentrated solar power, and other molten salt

operations.
New Models: s i
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Motivation — Semi-Differentiation can Clarity
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Motivation — Peaks or Exponential Curves?
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Theory - What 1s a Semi-Dertvative?
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Half of the

Theory - What 1s a Semi-Dertvative?
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Theory — Semi-derivatives of Common Curves
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Theory — Semi-derivatives of Common Curves

n?F2ACHv 4
_ /2
e(t) = — IRT D,'* sech? ZRT(E(t) E1/2)

/ 0 0 0.4 0.4

-0.5 -0.5
/ -1 8l 0.2 0.2
1.5 -1.5 -2 -2 0 0
o T a® 3
< 25 25w < w <02 0.2 %,
e = E- “s ok <
— é — é ~ -0.4 0.4 é
-3.5 =3 @ = =5 o @
B6 " -0.6 -0.6
-4.5 -4.5 7 7 -0.8 -0.8
R 9.9 -8 -8 -1 -1
-0.4 -0.3 -0.2 -0.1 0 0.1 -0.3 -0.25 -0.2 -0.15 -0.1 -0.25 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25
E(V)
Nl 7 .
Randles-Sevcik Berzins-Delahay Thin-layer CV
Hubbard and Anson, Electroanalytical Chemistry, Vol. 4, pg 133
PYROD IAB
\
P. Dalrymple-Aford, M. Goto, K.B. Oldham, J. Electroanal. Chem. Interfacial Electrochem. 85, 1 (1977) and T. Williams, R. Fuller, C. Vann, D. Rappleye, J. Electrochem. Soc., 170, 042502 (2023)

College of Engineering

BYU Chemical Engineering



Theory — Semi-derivatives of Common Curves
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Results — Reconciling Peaks and Exponentials
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Results — Reconciling Peaks and Exponentials
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Results — Diffusion Coefficient Calculations
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“Semi-Differentiation of Reversible, Soluble-

Insoluble Potential Sweep Voltammograms”
J. Electrochem. Soc., 170, 042502 (2023)

Conclusions & Next Steps

Conclusions:
« Semi-derivatives (SD) can help separate data.
» SD peaks are attributed to nucleation processes.

» The derived relations are as analytically useful as the Berzins-Delahay
relations.

Next Steps:
» Develop non-ideal deposition models for cyclic voltammetry.
 Investigate the limits of how successful overlapping peaks can be

separated. ¥
» Optimize the fractional differentiation order. No reason why a semi- P
derivative would be necessarily best. (preous)
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