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XRS — X-ray Raman Spectroscopy

XAS — X-ray Absorption Spectroscopy

NEXAFS — Near Edge X-ray Absorption Fine Structure
FLP — Frustrated Lewis Pair

FIA — Fluoride ion affinity

HIA — Hydride ion affinity

LUMO - Lowest Unoccupied Molecular Orbital
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Background

- Quantifying Lewis acidity
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Background
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- Factors that affect Lewis acidity:

UNIVERSITY IONIC LIQUID

LABORATORIES
BELFAST QUILL

Electrotonic

LUMO
structure of °
boron centre p

Energy required QL /O 09
to change d B-LB
geometry 2 3
10) sp

e Q29 QO )
hindrance bo d) <bo



Background

- Challenges with this project:

X-ray absorption
requires ultra-high vacuum
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Background

- Frustrated Lewis Pairs

Classical Frustrated
adduct Lewis Pair
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Raman, C. V. (1930). The molecular scattering of light



X-ray Raman Spectroscopy (XRS)

High Press Res, 2016, 36, 275-292.
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X-ray Raman Spectroscopy (XRS)
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A few points to consider...
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Journal of Synchrotron Radiation, 2015, 22(2), 400-409. 10

Bulk-sensitive XAS characterization of light elements: from X-ray Raman scattering to X-ray Raman spectroscopy, 2002, vol. 71.
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compounds to analyse UNIVERSITY | (oo
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XAS results — B K-edge
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XAS results — B K-edge
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XAS results — B K-edge
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XAS & XRS - B K-edge
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Summary and Future Work

Summary:

* Measured the B K edge of a range of boron Lewis acids using XAS
and XRS to measure the 1s—->LUMO transition to isolate a
component of Lewis acidity

Future work:

* Continue with XRS and XAS analysis

* Applied for beamtime at ESRF to study the B K edge of FLPs
 Conduct operando studies of hydrogenation reactions with FLP-

SILP systems. QO 9 Q) (Q

o BT™P. oBO P

O O
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