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Diamond and ISIS beam lines
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* Introduction of biofuels brings unintended

consequences — especially crystallization #E
problems in engines during winter / i

temperatures. It is important to understand the F——, %

problem so we can cure it.

. Cryst_al morphologies_/unit cells and habit are — Jﬁw : ¢
crucial to crystallisation process. = 5%
’W’

» Work underway on I11 to study crystal

structures and crystallisation, particularly from *
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119 Small Molecule Single-Crystal Diffraction

_ Experimental hutch 2 (EH2) — large heavy duty 4-
Mono beam size at sample = 50 - 100 um?  circle diffractometer for large, bulky, sample

Single crystal size ~ 20 — 100 um environment cells (cryostat, pressure or chemical
cell, others)

Experimental hutch 1 (EH1) — for
relatively “conventional” structural
chemistry — albeit on extremely
challenging systems (small weakly
diffracting samples with poor
crystallinity).

4-circle diffractometer  Robotic sample changer




Locating active-site hydrogen atoms in p-xylose
isomerase: Time-of-flight neutron diffraction

Amy K. Katzt¥, Xinmin Li*, H. L. Carrellt, B. Leif Hanson®, Paul Langan?, Leighton Coatas1, Benno P. Schoenborn?,
Janny P. Gluskert, and Gerard J. Bunickltt##
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and hydrogen position electron density maps (b, d)

determination unambiguously identify
deuterium atoms (white)



Beamline 122 - Non-Crystalline
Diffraction (NCD)

What information?

NCD provides information on the
structure and dynamics of large
molecular assemblies in low
ordered environments.
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These are characteristic of many
complex materials such as biofuels,
polymers and colloids....

Techniques: Small and Wide Angle
Scattering (SAXS & WAXS)

Length scale 10A - 10000A (1um)
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Bi(Tis/sFe,/sM8g3/5)O03
possible lead-free
replacement for PZT
piezoelectric material.

RMC modelling of
provide insights

into several unexplained
aspects of earlier
crystallographic studies.

Locally monoclinic
clusters accounts for
micro-strain broadening
required for Rietveld
refinement using the
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Chong et al, 2012



112 Joint Engineering Environment
and Processing (JEEP)

High energy X-rays - 50 keV — 150 keV (0.28 A -
0.08 A)

X-ray tomography, difffraction and scattering

(white or monochromatic beam)
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Heraeus “Nobleight”
IR lamp heating
elements.

Split furnace fits
around load chain
and sample.

Temperature
monitoring with
thermocouples

Two thermo-electric
coolers, at top and
bottom of sample
cup.

temperature range of
+20 to -20°C.




Turski et al (2010).



Beamline B22 - Infrared Microspectrocopy
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Chemical Spectroscopy at ISIS
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115: Extreme conditions

White and monochromatic
E =20 -80 keV

Beam size at sample: 30 — 80 um?

2D detector Diamond anvil
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In-situ - INS vs Raman
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111 Long Duration Experiments (LDE)

e Slow dynamics in natural systems, engineering processes and
energy materials

e |mportant information on the development of phases over
time cannot be obtained via ex-situ methods

e Use LDE to periodically monitor the experiment in-situ over
longer timescales (weeks, months, years...)

Areas of Scientific Interest Project key milestones
. Energy- e Start of project (Oct 12) V
. Catélysw e LDE Hutch built (Jul 13) v
. EnV|.ro.nmentaI e Cabin and Service (Sep13) v
* Radiation exposure e Diagnostic & Shutter (Jan 14) v
e Pharmaceuticals e PSS system (Mar 14) v
e Metallurgy and alloys e 1stbeam (Apr 14)v
* Gas storage materials e Test samples with beam (Jul 14) v

e Corrosion e 1stUsers and LDE expt (Oct 14) v



Joint ISIS —Diamand CDT Training School
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