


What is XPS?
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Electrons extracted

X-ray Beam
| 10 nm
e~ escape
X-ray penetration depth
depth “1mm.
Electrons can be

excited in this
entire volume.

X-ray excitation area. Electrons are
emitted from this entire area
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NAPP endstation schematics
Soft X-Rays... from 100 eV to 2000 eV
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XPS Analysis of Pigment from Mummy Artwork

Egyptian Mummy ‘ ! ‘ ‘
2nd Century AD 500 400 300 200 100 0

World Heritage Museum .
University of Illinois Binding Energy (eV)
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XPS Analysis of Pigment from Mummy Artwork

/

150 145 140 135 130
Egyptian Mummy Binding Energy (eV)
2nd Century AD
World Heritage Museum XPS analysis showed that the pigment used on the mummy
University of lllinois wrapping was Pb;0, rather than Fe,0,
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Why is it important to study surfaces in equilibrium
with gases and liquids at ambient pressures ?

Environmental science
Study of liquid phases
Catalysis
Biological surfaces

We need to develop spectroscopy and microscopy techniques that can

operate in relevant environments !
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Problem: Solution:
Scattering of Capture the electrons

electrons by gas
or liquid phase

hy  before they collide with

gas
gas molecules by means

molecules of differential pumping
previous designs: our design:  electrostatic focusing !

P, = Pq p, > p

1 L \ L L

\
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conventional X-ray source X-rays from synchrotron
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Our hemispherical analyzer...

Fourth Pumping Stage
{Port cut away)

First Pumping Stage Second Pumping Stage

Entrance Slit
Mounting Flange Viewport

|

Valve

Outer
Hemisphere

Outer Shielding
Inner Shielding

Differential pumping cco Gamers

+ MCP/Phosphor screen

Electrostatic focusing
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Heterogeneous catalysis

Reaction-Driven Restructuring

AVAAAs| of Rh-Pd and Pt-Pd

Feng Tao,* Michael E. Grass, Yawen Zhang*‘"?'r‘ Derek R. Butcher,’ James R. Renzas,™*
Zhi Liu,>* Jen Y. Chung,? Bongjin 5. Mun,® Miquel Salmeron,** Gabor A. Somorjai®>*
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Influence of the support on surface rearrangements of bimetallic
nanoparticles in real catalysts

MVAAAS

Niria J. Divins', Inma AngurellZ, Carlos Escuderos, Virginia Pérez-DiesteZ, Jordi Llorcal:-

ESR — Ethanol Steam Reforming v' Can be obtained from renewable sources

Low in toxicity, easy to store and transport

C,H.OH +3H,0 > 6 H,+2 CO,

v" On-site generation of H,

— v’ Synergic effect between Rh and Pd
. | * Rh breaks C-C bond
* Pd efficiently recombines H-H

v' CeO, redox properties and OSC

RhPd/CeO, NPs

How does CeO, influence the surface rearrangement of nanoparticles in real catalysts?

—
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Environmental Science

Reduce pollution

Expanding mat
Insulates, seals and S
provides an unbreakable
enclosure for the !_.-l!"'.‘"‘ S
monolith e _

ﬂ“ e - — .

Ceramic monolith

Substrate for the 27
Lambda catalytic noble
probe metal ; i,
Moasiros the ho N Catalytic layer of bl )
residual oxygen ' noble metal (for reuse) /. Electric /.
content in the Washcoat ' Power '/
exhaust gas Ceramic substrate

Vehicle emissions control V Fuel cells

Catalyst
—



(2n +1)H, +nCO ———  C Hpniot NH,0 ‘

Prof. Franz Fischer Dr. HansTropsch

ﬁ - Crude oil is running out

1‘ - Cleaner fuels

| g \
o - 8-\ .

: - - Gas-to-Liquid, storage and
- transportation

288 286 284 282

iOxygen 1s

I 558 I 288 2é6 I
Binding energy / eV 7
/

o[ H Gra

Shell GTL plant in Bintulu, Malaysia: 14,700 barrels per day
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Electron Spectroscopy of Aqueous Solution Interfaces Reveals Surface
Enhancement of Halides

m‘ AAAS Sutapa Ghusali’g, John C. Hemmingeri’i, Hendrik Elluhmﬁ, Bongjin Simon Mun&, Elecnore L. D. Hehenstreitg,

Guido Ketteler?, D. Frank OgletreeZ, Felix G. Requejo®=, Miquel Salmeron?

Chemistry happens at the surface of salty droplets

fBr_NaJ’

H,O

5 10 15 20
Distance into the solution (A)
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Breathing chemistry

By courtesy of Dr. Celia Rogero (CSIC-
UPV/EHU)

NEXAFS
Fe 2p
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o T | | |
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Photon Energy {eV}
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Liquid jet system (medium term plan)

- Segregation phenomena of ions in solutions

- Adsorption of gas molecules on liquid films

- Electronic structure of biomolecules in water and other organic molecules in
different solvents minimizing the potential beam damage

—
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