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NAPP endstation schematics

Soft X-Rays… from 100 eV to 2000 eV 



Conventional

UHV experimentsUHV experiments



XPS Analysis of Pigment from Mummy Artwork
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XPS Analysis of Pigment from Mummy Artwork

Pb3O4

XPS analysis showed that the pigment used on the mummy 
wrapping was Pb3O4 rather than Fe2O3
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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 phasesStudy of  liquid phases

Catalysis
Biological surfaces

We need to develop spectroscopy and microscopy techniques that can 

operate in relevant environments !



hν

e-

gas

Solution:
Capture the electrons 

before they collide with 
gas molecules by means 

of differential pumping

Problem:
Scattering of 

electrons by gas 
or liquid phase 

molecules

previous designs:

conventional X-ray source

our design:

X-rays from synchrotron

electrostatic focusing !



Our hemispherical analyzer…

Differential pumping
+

Electrostatic focusing
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NAPP: 

scientific applications

Heterogeneous Catalysis Environmental ScienceEnergy generation



Heterogeneous catalysis



ESR – Ethanol Steam Reforming

C2H5OH + 3 H2O � 6 H2 + 2 CO2

� Can be obtained from renewable sources

� Low in toxicity, easy to store and transport

HowHow doesdoes CeOCeO22 influenceinfluence thethe surfacesurface rearrangementrearrangement of of nanoparticlesnanoparticles in real in real catalystscatalysts??

C2H5OH + 3 H2O � 6 H2 + 2 CO2
� On-site generation of H2

5 nm

RhPd/CeO2 NPs

� Synergic effect between Rh and Pd
• Rh breaks C-C bond
• Pd efficiently recombines H-H

� CeO2 redox properties and OSC 



ESR conditions3% 3% wtwt. . RhPdRhPdNPNP//CeOCeOxx

hν1 = 670 eV  hν3 = 1150 eVhν2 = 875 eV  

UNSUPPORTED UNSUPPORTED NPsNPs



Environmental Science

Reduce pollutionReduce pollution Green energyGreen energy

Vehicle emissions control Fuel cells

CatalystCatalyst



Catalysis: Fischer-Tropsch reaction

Prof. Franz Fischer Dr. Hans Tropsch

(2n + 1)H2 + nCO CnH(2n+2)+ nH2O

- Crude oil is  running out

- Cleaner fuels

O
C C-C-C C

Co-oxide

H
C

O
C

Graphite?

Shell GTL plant in Bintulu, Malaysia: 14,700 barrels per day

- Cleaner fuels

- Gas-to-Liquid, storage and  
transportation



Liquid phase studiesLiquid phase studies



Chemistry happens at the surface  of salty  droplets
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Breathing chemistry 
By courtesy of Dr. Celia Rogero (CSIC-

UPV/EHU)



Future possibilitiesFuture possibilities



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



Thanks to ALBA staff for your 
contribution!

… And thank you for your attention!


