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CURRENT RESEARCH INTERESTS

Synthesis of new hierarchical wasteform materials for the effective immobilization of nuclear
waste in persistent architectures

Crystal growth of new oxide materials

Crystal growth of new fluorides

Crystal growth of new chalcogenides

Synthesis of new, structurally complex, scintillator materials

Investigation of optical, electronic and magnetic properties of new materials

Cooperative structure-property relationships

We investigate the crystal growth of new materials, including new scintillating and luminescing
oxides and fluorides, and new uranium and thorium containing structures. In the latter case, we
synthesize new hierarchical wasteform materials for the effective immobilization of nuclear
waste in persistent architectures.

SUMMARY OF SCIENTIFC ACCOMPLISHMENTS

Funding: Over $30 Million in research funding to date
Publications: Over 500 publications in peer reviewed journals to date.
Patents: 6

Citations: Over 19,000 citations; h-index = 69.

Undergraduates: Over 50 undergraduate researchers trained to date.
Graduate Students: Over 40 graduate student researchers trained to date.
Postdocs: Over 13 postdoctoral researchers trained to date.
Research Seminars > 200
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Editorial Board Member — Inorganics, 2020-present.
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Member Future Planning Group — Research Subcommittee — UofSC, 2020.

Member Battelle-SRNL-UofSC Team: SRNL Planning Committee, 2020.

External Reviewer for the Notre Dame Center for Sustainable Energy, 2020.
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Institutional Director, NSF EPSCoR Track-1, 2017-present.
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Vice Chair, Solid State Chemistry Gordon Conference, 2012-2014.
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III. SCHOLARSHIP

A.

Thesis

“Magnetic, Chemisorption and Infrared Studies of Ni/TiO2: An Example of an Epifacial
Reaction”

Ph.D. thesis completed May 1988.

Supervisor: Prof. Angy Stacy

Institution: UC Berkeley

Publications
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Masachchi, L. W., Keerthisinghe, N., Morrison, G., Berseneva, A. A., Smith, M. D.,
zur Loye, H.-C., “Crystal Growth and Magnetism of Transition Metal Pyrochlore

Fluorides”, Inorg. Chem., 2023, submitted.

Rai, B. K., Bretana, A., Morrison, G., Greer, R., Gofryk, K., zur Loye, H.-C.,
“Magnetism of Binary Actinide Oxides: A Review”, Rep. Prog. Phys., 2023, submitted.
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Transuranics” Angew. Chem. Int. Ed. Engl. 2023, 62, €202216349. *

Fu, N., Hu, J., Feng, Y., Morrison, G., zur Loye, H.-C., Hu, J., “Composition based
oxidation state prediction of materials using deep learning language models”, Adv. Sci.,
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Fu, N.,, Hu, J., Feng, Y., Morrison, G., zur Loye, H.-C., Hu, J., “Composition based
oxidation state prediction of materials using deep learning”, arXiv preprint
arXiv:2211.15895, 2022.

Keerthisinghe, N., Ayer, G. B., Smith, M. D., zur Loye, H.-C., “Mild Hydrothermal
Crystal Growth of a Series of Ternary Hafnium Fluorides”, Inorg. Chem., 2023,
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Morrison, G., Jones, V. G., Zamorano, K. P., Greedan, J. E., zur Loye, H.-C., “Flux
Synthesis, UV-vis Absorbance, and Magnetism of Cesium Copper Silicates with an
Isolated Super-super Exchange Spin Dimer in CssCu2Si9023”, Inorg. Chem., 2023,
accepted.

Berseneva, A. A., zur Loye, H.-C., “Advances in Chalcogenide Crystal Growth: Flux
and Solution Syntheses, and Approaches for Post-Synthetic Modifications”, Cryst.
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Morrison, G., Masachchi, L. W., Tisdale, H. B., Chang, T., Jones, V. G., Zamorano, K.
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M = Al, Ga) Grown using Mixed Halide Fluxes”, DOI:10.1039/d3dt00352¢. Dalton,
2023, 52, 8425-8433.

Breton, L. S., Smith, M. D., zur Loye, H.-C., “Synthesis of Uranium Mixed Anion
Compounds Synthesized using the Boron-Chalcogen Mixture Method:
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10.1016/j.solidstatesciences.2023.107207. Solid State Sci., 2023, 740, 107207.

King, A. A., Breton, L. S., Morrison, G., Smith, M. D., Liang, M., Halasyamani, P. S.,
zur Loye, H.-C., “Crystal Structures and Property Measurements of Novel Rare Earth
Magnesium Thiosilicates Synthesized via Flux Crystal Growth Utilizing the Boron
Chalcogenide Mixture Method”, DOI:10.1021/acs.inorgchem.3¢c00708. Inorg. Chem.,
2023, 62, 7446-7452.
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