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Characterization of carbon nanotube— polyoxometalate electrocatalytic interfaces ﬂTU

F.Toma, et al., Nature Chemistry, (2010), 10.1038/NCHEM.761
XEDS elemental mapping
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Characterization of carbon nanotube— polyoxometalate electrocatalytic interfaces ﬂTU
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Artificial Quantasomes for Photo-assisted Water Oxidation TU
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Atrtificial Quantasomes for Photo-assisted Water Oxidation Ty
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Amphiphilic designer-peptides Y
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Self-assembly
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It's a double helix!
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The self-assembly process T

Intensity (cm')

75 mM 3-layered double

helical tape
tGaoprg M 3-layered single helical K_Kronmiiller et al. sub
to JACS (2013)

"y Pontoni D. et al., J. Chem, Phys, 2003
s g e Svergun D.I. et al., J. Appl. Cryst.,, 1995
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SAXS Software Development: SASHEL Ty,

Ab initio modelling of elongated structures (and globular structures)

l H,~S3m

Alcohol

Dehydrogenase 1
Valentini E et al., Nucleic
Acids Res. 43 (2015)

Igl(g) () relative

Kornmueller,K, et
al. NanoResearch

(2018)

M. Burian , H.A. IUCrJ (2018)
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Scanning SAXS - Biomaterials TU.
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Scanning SAXS-Integral Parameters TU.
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Scanning SAXS - Orientation
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Scanning SAXS - Tooth
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Liposomes and SAXS 1

,  The boundaries of cells are formed by

biological membranes, the barriers that define

the inside and the outside of a cell.

Phospholipids are the major components of biological

membranes that form the structural matrix into which
proteins are imbedded.

In aqueous solution: Lyotropic Phases
self assembly into, e.g., Bl
unilamellar vesicles tlayer

“d
multilamellar vesicle: °
LIPOSOME

[ International School on Synchrotron Radiation
“Gilberto Vlaic” 15.09.2021

amenitsch@tugraz.at &
amenitsch@elettra.trieste.it

Small Angle Scattering - Surface Diffraction Ty
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Distorted Wave Born Approximation TU

n Vineyard (1982), Shinha et.al. (1988)
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,Higher Orders* of DWBA Ty

R(o)

Lazzari R, ISGISAXS: program, J APPL CRYSTALLOGR 35: 406, (2002)
http://www.esrf.fr/computing/scientific/joint_projects/IsGISAXS/isgisaxs.htm

M.P.Tate et al., J.Phys.Chem, 2006
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Distorted Wave Born Approximation TU

X-ray

Fig. (A) the scattering geometry in reciprocal space. (B) Scattering geometry in real space. The
abbreviations are: (ES) Ewald sphere, (DP) diffraction plane, (OPR) out-of plane reflections, (IPR) in-
plane reflections, (ML) multi-layer, (FZ) forbidden zone, (BS) beam stop.
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Diffraction Pattern DOPC @ Electron Density Reconstruction: -C DPhPC (dg= 44.3 A)
25° C, 35% rel. humidity =~ -D DOPC (dg=48.7 A), but a=67 A/68 A

Rappolt,M, et.al., Adv. Coll. and Interf. Science, 111 (2004) L. Yang, H.W. Huang, Biophys. J. 84 200%
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What do we learn? Membrane Fusion
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The radius of the torus seems to be
confined by the head-group size...
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Surface diffraction:

Formation of aligned mesoporous thin films WY,

Sol-gel
chemistry

surfactant
mesophase

Self-
assembly
Mesostructured
hybrids

Treatment

Mesoporous
materials
with organised
porosity
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C. J. Brinker et al. Adv. Mater., 1999, 11, 579.

led evaporation
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TiO, : TiCl, - Ti(OR),
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o ﬂj\/\/\/\/\/\/\”‘ﬂ VO, : VOCl,
e CTAB Y,0;: YCI;
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X-ray
CCD camera
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The Self-Assembly of thin films as seen by In- Situ SAXS WHNTY,
and interferometry
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Surface diffraction: Formation of aligned mesoporous thin films syllaTy

CTAB / Si

()
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= 0,18
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2DH

¥ P6m

Grosso D, et.al., CHEMISTRY OF MATERIALS 74, 931,(2002)
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The Modulable Steady State

. Cagnol et al., J. Mater. Chem., 2002

induced self
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Pump Probe: Transient solution scattering wilaTy,
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Pump Probe: Implementation T

Elettra storage ring specifications
« 80 ps x-ray pulses
« 500 MHz cavity

-> one pulse every 2ns
* 432 bucket slots

-> 864ns circumference time

At
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%,5' ' )
51
L Y R N -
RS e ' K
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ot 2] Pharos 20W Nd YAG:Laser
e +  Pulse width < 230 fs
160ns dark gap + single bunch . Wavelength Harmonics of 1030nm

. Chose-able repetition rate up to 600 kHz
. 100pJ pulses (@1030nm)
(End September 2018) + Time-jitter < 5ps
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pump-probe setup

existing SAXS beamline
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Pump Probe T

Transient heat-transfer

_ GaAs
capping layer

~350 nm
In/AlAs SL

~1 pm AlAs

@® expansive change
@ contractive change

GaAs
substrate

InAs (002)
integ. difference intensity
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pump-probe delay [ps]

M. Burian, B. Marmiroli, A. Radeticchio, C. Morello, D. Naumenko, G.
Biasiol, H. Amenitsch. (2020) J.Appl.Cryst.
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Electrochemistry - GISAXS Ty

-Electrochemical GISAXS cell

M.Bogar (CEROP)
P.Wieser

T x
l4y M.Bogar, et al., Journal of Power Sources
(2020) 477, 229030.
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GISAXS: Pt/Ni nanocatalyst fuel cell L
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GISAXS: Pt/Ni nanocatalyst fuel cell Ty
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Sketch of the Model - GISAXS: Pt/Ni nanocatalyst wyllaty.

2 AV (V) Rp(nm) op(nm) D (nm)
o
n
w
> 161+ 0.56 + 6.54 +
o 0.14 0.01 0.04
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ur 0.06 0.03 0.04
> 252+ 084x 8.14 =
pi 0.14 0.06 0.06
i 264+ 155+ 1454+
w 0.54 0.06 0.06
2 <
W
ur R

I. Khalakhan, et al., ACS Applied Materials and

Interfaces (2020) 12, 17602.
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Pt Ni,_, Dependence -

GISAXS: Pt/Ni nanocatalyst myllaTu.

T
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1.3 Viue
changes induced from: Ni di { = Pt di {{ - m ostwald ripening
@ mixed processes O no remarkable changes not measured
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Conclusion TU

PART I:
-Introduction to the Theory (“Graz School’

-From Experiments to Real Space

PART II:
-Bio-SAXS (“Hamburg School”)

-Examples: -Chemistry
-Hierarchical Materials

-Gracing Incidence SAXS (“no school”)
-Biomembranes
-In situ Chemistry
- Pump-Probe
- In operando Electrochemistry
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SAXS on the beach Ty
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