Chemical Sciences - Strategic Plan

THE GOAL: To provide state-of-the-art facilities and instrumentation that
contribute to the understanding and control of chemical processes in complex
environments
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Energy Storage Research

Can we understand and control interacting phenomena in electrochemical systems?

Electrochemical Systems are Complex
Across both Length and Time Scales

® |nterfacial chemical reactions

= Solvation dynamics

= Jonic and electronic transport in solids
= Phase transformation and morphology

evolution

APS provides unique characterization tools that span multiple length & timescales.
PDF, SAXS, Diffraction, Imaging & Tomography

JCES

JOINT CENTER FOR
ENERGY STORAGE RESEARCH

Beyond Li lon
5x performance (energy density)
5x cheaper



Presenter
Presentation Notes
Not only do we have the tools to probe all length scales but we also have the co-located JCESR hub and a full complement of skilled electrochemists.

Developing a new beamline 17-BM to increase capacity
Upgrading 11-ID to increase flux now that the insertion device has changed from wiggler to undulator
Staffing of chemistry laboratory



Catalysis

Can we understand the mechanism and dynamics of catalytic
transformation in order to design and synthesize efficient catalysts?

Comprehensive Capabilities:

Four sectors with a suite of in-situ

techniques including X-ray

scattering and spectroscopy:
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&
Fundamentals of energy transport & conversion

Can one control energy and charge transfer at the level of electrons, atoms & spins?

Pump-Probe: /" Time-resolved RIXS on ZnO nanopartilces N
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Unique suite of excitation and
probe capabilities — from
terahertz to UV with XES, XAS,
XDS, nanodiffraction (7-1D, 11-
ID, 14-ID)
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Presentation Notes
Pronounced changes in Zn electronic states after 100 ps: XAS shift to lower energies
Consistent with increased electron density on Zn 

Laser excitation:  355 nm  
(35 mJ/cm2) 30 µm, 1.3 MHz

X-rays: ~9.6 keV x-rays
7x5 um, 1.3 MHz, 

ZnO (35 nm particles) in water 
150 mM equivalent
100 µm thick jet 
250 mL solution

Von Hamos spectrometer
  DE/E= 1.5 eV
  50 eV range
  60 msr total solid angle



Sample Environments
A CRITICAL INVESTMENT FOR ENABLING SCIENCE

Linkam stages: §

= Sample environments are key to enabling new science

= Commercial solutions are rarely, if ever, available (and often
the X-ray measurements are compromised)

" In house development of sample environments are needed
and are most effective when combining

=A key scientific question

"Engineering support

="Beamline staff testing
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Chemical Sciences Cluster

SPECIALIZED LAB-BASED SAMPLE ENVIRONMENT PREPARATORY FACILTIES AND
COMPLEMENTARY ONLINE DIAGNOSTICS

Geochemistry /
Lab \J{
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Chemical Sciences Plan
INVESTMENTS THAT ENHANCE CAPABILITIES & BROADLY IMPACT ALL AREAS

= 3 year outlook
- Establish a Chemical Sciences Cluster
- Support the development of combined measurements
Distributed access Raman spectrometer
- Provide support for Sample Environments

Standardized catalysis & energy storage chambers (Reactor Design
Exchange)

- Add capacity: high-energy scattering @ 17-BM
- Add capabilities: Quick-XAS @ 9BM

- DGVE'Op novel high_rncnlllfinn larce-cnlid-ancle eamiccinn cnartramaotarg

Atomic Nanobeam

structure 40mm imaging
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= MBA Upgrade
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