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Manage Schedule « An“Application Form” is an "Application for Beam Time Form
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Hew Proposal H posals In progress || posals with Final Humber/Previous Proposals H In progress, as Co-Proposer
i Information for users
+ The next Deadline for the submission of proposals is: mardi, septembre 01 2009 (inclusive)
3 # The next Deadline for the submission of Long Term Project proposals is: vendredi, janvier 15 2010 (inclusive) 1
' + Before creating your proposal, make sure that each co-proposer has created his(her) account
- Submit New Proposal
To create your Application Form, select the appropriate Proposal by clicking on the corresponding button.
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Proposal Definition

« This proposal is: %
Anew proposal @
Aresubmission of ]

C A continuation of

2006 ESRF

nd which are

A proposal relating to research in collaboration with an industrial group ™

relevani

L’interface SOLEIL: SUNSet

SOLEIL oo

Laboratori
SYNCHROTRON =

lofies SUPPOT | Safety requirements Beamlines User Office

@ sun settiome

B New User
@ Lost Password
@ Registered user

@ Avout sun set

SOLEIL Users Net

GD = $U I\Jset

Welcome to the SOLEIL User Net set.

This i your space to submit a proposal, to ask for access, .., and manage your personal record s stored in the SUN set

Please do not hesitate to contact SOLEIL user ofice in case you need help.

o New SUN seruser * Registered SUN ser user
Enter here if you were never registered at SOLEIL as a User to create an account Enter here to login to the SUN set. You will be prompted for your SUN set user name and
Registration has to be done only once. password.
o Lostpassword
Enter here if you do not remember your SUN set usemame and/or password. You will be
prompted for your email address and the SUN set will email to you login information. Please
contact SOLEIL user offics in case of remaining problams.
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SOLEIL Users Net . i i i i
i How to submit ‘ P’jx"“ 'gg:‘“’ is:“""““ Safety requirements Beamlines User Office
@ SUN setHome
@ Function selection ~
@ User enu Public access
@ Hew Proposal User account: Dr. Olivier PROUX (proux)
@ Edit Proposals SUN statistics: Number of proposals: 1 Number of co-proposals: 4 Number of 10
@ Exp. Reports
@ View all Proposals Shifts scheduled on accepted proposals.
@ Resubmit Proposal Beamline Session Preparation Experiment
< Proposal Type Beamiine station Local Contact - - - -
Safety discussions Package on Starting Ending Starting Ending
@ safety forms
@ satety training | Proposal Management
@ Appiy for access « Submita new proposal « Experiment discussions
@ P I fe——
D mesEm s Enter here to discuss with beamline managers on any issues 1o prepare your experiment
ESsERORS At any time, you can save your input and leave from the SUN sef.
y ¥ your inp
The proposal is then in the state of being partially completed. « Experimental reports
'S prop g partially compl
gk Enter here to submit or edit an experimental report on a previous proposal. This report will
o Edit] Delete an partially complete proposal be used by peer review committee members for reviewing purpose
@ userinios Click here if you want to edit or delete a partially completed proposal. A proposal is partially
completed until it is submitted (submit button). From then on, the proposal is defined as © End of run reports
@ noc: son e tisers comploted and for any medification you noed ta centact the SOLEIL user office directly. Enter hara to submit an snd of run raport to help us to improve the user support.
Technical Guides
« Resubmita proposal + Register publications
@ Logout Click here if you want to resubmit a previous submitted proposal or to use it (partially or Enter here to register a publication which part of the work has been performed at SOLEIL
completely, as well as for the samples) as mode! for a new proposal This information will be important to peer review committee members for

reviewing purpose.
 View all proposals
GD b | Click here to see your (as proposer or co-proposer) proposals stored within the SUN sef,
and to generate a PDF for each proposal.

s Safety discussions
Enter here to discuss on safety issues with safety offcer.

Experiment Management
a_Annl for arrass far Main nranaser o Safatuforms

@ Internet | Mode protégé : désactivé ¢
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SOLEIL Users Net Preparing your Laboratories support

How to submit " Safety requirements Beamlines User Office
experiment facilities
L =
@ SUN set Home
@ Function selection
@ User Menu >> Click here to begin the submission

@ New Proposal
@ Edit Proposals [Edit and print this page]
@ Exp. Reports

@ View all Proposals 1

© ol Provost Standard Proposal Guide
@ safety discussions
@ Safety forms NOTE: Piease DO NOT USE the back and forward buttons inside the SUN Set!
@ safety training
@ Apply for access
@ Proposal account

The proposal requires the completion of 6 steps including the submission
It must be written in English.

password
@ Logbook General part *

Scientific and experimental description
@ user infos Images attachment

Results from previous proposals

: Doc: SOLEIL Users Proposal submission *

1
2
3
4. Samples and substances declaration together with ancillary i ion (for safety considerations) *
5
. N 6
Technical Guides

(Y Logout By clicking on an item in the "Proposal steps” block, you can switch from one step to another.

(* Mandatory steps)

G D Before filling the proposal ‘form', please read the guide carrefully.
b | It i recommended to print a copy of this page

O

Aide en ligne sur le site de SOLEIL
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Title : Enter here the title for a new proposal FIChIe r: De pOtP rOJetS U N Set- pdf
Keywords : Please enter one or several appropriate keywords

Research area of the proposal : Select the research area related to the proposal

among the given list hd P D F CO m m e n té
Proposers desciption * guide en fonction de FAME

Main proposer : This is the person who submits the proposal and who is the
manager for any matter. It is also the contact person to SOLEIL for all
administrative issues related to the proposal. All correspondence will be sent to
the main proposer only and he or she is expected to act as the experimental team
coordinator if the project is accepted (e.g.; inform the co-proposers, ...).

Co-Proposers : Up to 10 names of co-proposers can be entered. Pay attention that
co-propo e S Users and selected from the SUN ser users
database (Feonenc e cer s cant aéal v pooves b

ajoute o c-propocers gar exemple o peronmes.
Ciscepeies da e des Gl por 52cue 45

enez vec 10 co-proposers,tout e
cabane

Beamlines/Branches Requirements
See the different beamlines descrintion if necessarv (bv clicking on "Beamlines" link on the

Aide en ligne commentée sur la clef USB de la formation




® ¢ o [ Quelles informations...?

o Deux procédures
e Présentation différente
e Contenu identique

o Deux possibilités d’avoir du temps de
faisceau

® ¢ © [ Quelles informations...?

o Beamlines request
e durée... pas moins de 12 shifts!

e beam requirements
/’ élémep%’dﬂ'uébémepé'ieaneerﬂafsseeépé@epbaut@t}nnpﬁm:m. .

Beam Requirements
¥ | Multi Bunch ™| 16 Bunch Mode [ 4x10mA Mode

Manip d’Absorption X (Ex. du fer)

[ Circular polarization [~ White beam ¥ Wonochromatic beam
[ Fixed energy [ke\l: | | ¥  Tunable energy [keV] f|'-3m:|? | t-3:|8_2 |
Beam energy resolution [mea-"j:l | Spot size on sample [umj:|300| |

Other:
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o Sample environment

Exemple: cryostat hélium liquide

Items Supplied by the ESRF

™ | Furnace I Magnet I¥  Cryostat ™ | Cryogenic gas steam [ | Refrigerator

™ Laser Class .. B8 Wavelength [nm] |:|

[~ | High pressure Elfﬁsure s | | o | |
[ | Fixed termperature E:Eperature range k] |1U | to |300 |
Detector system |ﬂuorescence detector |
Other equipment [ Ne pas hésiter a détailler: cryostat hélium liquide de Ia ligne... |

Items Not Supplied by the ESRF
List all equipment that you will insert into the instrument
[ Laser Class Wavelength [nm]

I~ Other equipment (@)

® ¢ © [ Quelles informations...?

o Sample environment
e Essayer de ne rien oublier

e Ne pas hésiter a ajouter des
commentaires

e Attention: vérifier que le dispositif est
disponible!
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o Sample
Sample Description
Substance and formula *
FeClZ aqueous solution
Ne pas hésiter a détailler
Select if applicable
™ | Single crystal [ Powder [T Polycrystalline [~ Multilayer ¥ Liquid [~ Gas I~ Other@
*-"f'e"aﬁinﬁ‘;:ﬂ | velume [mm7[2 | SL”TS':EWﬁIiﬂ |
Mass [mg] | | matrix or solvent [water | Cancal ‘;mfgﬂann |
| |.':il "—IJH—' | |
| |#6<| e Ao | | hete=] |
Utile pour des manips de diffraction
. gm [ n . gom
e o o | Justificatif scientifique

o Aims of the experiment and scientific background

e cadre scientifique général
e cadre scientifique spécifique
e buts et objectifs de I'expérience

e rappeler les résultats préliminaires (littérature),
autres mesures...
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Justificatif scientifique

Experimental method

e pourquoi utiliser une technique synchrotron?
e préparation des échantillons, in situ...
e justificatif du nombre de shifts demandés

Results expected

e dans quelle mesure I'expérience répondra au but,
au questionnement du début?

Réferences

°o ‘ Justificatif scientifique

Eurorean Syncurorron Rapiation Fac
ESRF User Office
BP 220, F-38043 GRENOBLE CEDEX, France
Delivery address: 6 rue Jules Horowitz, 38043 GRENOBLE, France
Tel: +33 (0)4 7688 2552; fax: +33 (0)4 7688 2020; email: useroff@esrf fr; web: http://www.esrf fr

ESRF

Hydratation study of GaBr3 aqueous solution in supercritical conditions by X-ray
Absorption Spectroscopy
Aims of the experiment and scientific background

The aim of this experiment is to establish the structure (interatomic distance and coordination number) of
ionic hydration and ion association at various temperatures and pressures in the sub- and supercritical states
of aqueous GaBr; solutions. Water above the critical point (371°C, 22.1 MPa) (so called supercritical
water, SCW) has unique properties not available in ambient conditions, .g. a substantial decrease in the
dielectric constant leads to lowering the solubility of inorganic salts in SCW.

In the past two decades, there has been considerable interest in utilizing supercritical fluids as solvents for
chemical or The of supercritical fluid extraction technologies is
mostly due to the " and waste manag S fluids have both gas-like
and liquid-like properties. The high diffusivity and low viscosity of supercritical fluids enable them to
penetrate and transport solutes from solid matrices. Since the solvation power of supercritical fluid depends
on pressure and temperature, one can achieve the optimum conditions for a particular separation process by
manipulating the temperature and pressure of the fluid phase. Recently, by making use of this property of
SCW, attempts have been made to produce functional metal oxide particles in nano scale as one of the
SCW technological applications. Fine metal oxides particles are used for industrial materials, such as
magnets, electronic devices, cosmic, catalysts, etc.; however, it is essential to control the size, crystal
structure, and morphology of metal oxides required in their materials. When aqueous solutions of inorganic
salts are heated, the hydrated meal ions are hydrolysed and dehydrated finally to metal oxides. Since the
chemical processes, nucleation, and crystal growth of metal oxides can be continuously controlled as a
function of temperature and pressure in SCW, it is anticipated to produce the metal oxides which meet
industrial needs.

The effects of ion-pairing in aqueous solution is a very rich subject. Ton-pairs formation in supercritical
conditions (from an aqueous solution in which the ions are completely dissolved at ambient condition) is
related to the strong decrease of the solvent permittivity. Such an evolution of the permittivity leads to the
increase of the ionic force and the resulting decrease of the bond length between the ions. Previous studies
lead by our team on ZnBr. aqueous solutions have clearly shown this effect [1-3]. At ambient conditions,
an increase of the number of Zn-Br pairs associated to a dehydrati (drop of the number of
O neighbours) is observed when increasing the temperature and the concentration and increasing the
pressure. Then, when reaching the supercritical conditions, Zn-Br and Zn-O distances decrease, while Br-O
distances tend to increase. However, ion pairing does not lead to a large clustering (ion pairs concentration
increases but remains constant at high temperature): coulombic interactions seems to be limited by the
local density enhancements.

The unique properties of supercritical aqueous solutions and hydrothermal reactions in them depend on
ion-water (hydration), ion-ion (ion association), and water-water interactions; however, their detailed
structure feature remains in some cases because of experimenta fi in at
high temperatures and high pressures. Our team has a good experience of high temperature and high
pressure studies in supercritical fluids and their technical demanding requirements. The HP/HT cell
dedicated to fluorescence XAS [4].is now regularly and easily used and numerous experiments attest the
efficiency of this setup [1-10]

The behaviour versus pressure and of anion linked to [5] or divalent
cations such as ZnBr, in aqueous solutions being now well understood, our will is now to study GaBr; in
aqueous solutions (monovalent anion and trivalent cation)

Experimental method

X-ray absorption fine structure (XATS) spectroscopy enables us to extract structure information of the
local structure of jons in intercst without any contribution from the solvent and counter ion and can thus be
applied to dilute systems (several mM). These advantages make it an ideal technique with which to study
supereritical aqueous electrolyte solutions, in which the solubility of salts is very lowered. Furthermore,
XAFS measurements of supercritical aqueous electrolyte solutions require a suitable high-temperature and
high-pressure cell. In the ESRF, such a cell has been developed and fully utilized for

of supercritical fluids in the range of ambient to 1650°C and 60 MPa [4].

X-ray absorption fine structure measurements will be made both in fluorescence and transmission modes
with the high-temperature and high-pressure ccll at both Ga (10.367 keV) and Br (13.474 keV) K-cdges on
aqueous GuBr; solutions. Ion asso 5

ation (complex formation) between Ga®™ and Br' depends on jonic
strength and temperature of the solutions as revealed in previous study [10]. Concentrated aqueous GaBrs
solutions (ca. 2 M) have been investigated over a temperaturc range from ~193 to 60°C by X-ray
diffraction, XAFS and Raman spectroscopy. It has been found that complex formation of Ga® by Br’ is
favoured with increasing temperature and that aqua complex at 25°C has a sixfold coordination, as
[Ga(H20)[* ', witha Ga® H0 distance of (1.96 = 0.02) A.

These experiments will be performed from the ambient to around the eritical point water at 647.06 K and
220.41 bars. Therefore, for two concentrations (0.02 and 0.1 M) and two absorption edge, including time to
sot up the experiment and measure XANES and EXATS spectra, a toal 18 shifts arc requested.

Results expected

The outcomes of the present experiment will be firstly the hydration structure of trivalent Ga ion from the
ambient to supercritical temperatures. In previous XAFS measurements of fonic hydration on different
valent ons [1-5], it has been proposed that the hydration shell of univalent and divalent cations contract
with increasing temperature. The present result on the trivalent fon will give a new result on this open
discussion. Secondly, the fon association between Ga and Br and the nature of the complex formation
will be claried as a function of temperature and pressure.
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e o o | Justificatif scientifique

o Relier le proposal a un rapport d’expérience

e |l est possible de la faire simplement lorsque vous
restez dans le méme cadre (associez un rapport
« SOLEIL » dans le SUNset)

e Sinon, pour associer un rapport « ESRF » sur le
SUNset, il faut joindre au pdf de la justification
scientifique le pdf du rapport d’expérience

e e o | Déposer un projet

o Un bon exercice de concision

o Attention aux dates limites!
e 1er septembre et 1er mars pour 'lESRF
e 15 septembre et 15 février pour Soleil

o Ne pas hésiter a nous contacter

http://lwww.esrf.fr/lUsersAndScience/Experiments/CRG/BM30B/BM30Bb-en.html




