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Demare équipe multidisciplinaire physicien + chimiste

Design de phases meétastables aux proprietés physigues

remarquables

Croissance cristalline et propriétés physiques
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Design de phases metastables aux propriétés physiques remarquables

De la croissance cristalline de matériaux bulk aux propriétés physiques

activité de recherche demare

éetude de nouvelles propriétes physigues ou fonctionnelles dans des
matériaux avances préesentant un potentiel d'applications

Dans |I'énergie et |'électronique.

éetude de nouvelles phases meétastables par des technigues a
haute pression

=développement de dispositifs haute pression novateurs
DHP UFR physique
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Eqguipment & technical development

Nanomaterial elaboration by ultra-fast ball milling

BPO, + 4Mg = BP + 4MgO
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B,,P,, BP and
BPO,

pure powder

VX3 Paris-Edimbourg (PE) press
e P <6 GPa

e T <1600°C

e Sample: 20mm? cell 3.5/10
e Press capacity: 250 tons
Press weight: 60 kg
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Equipment & technical development

Chemical Vapor Transport Crystal growth under

single-crystal growth high pressure
= nigh temperature
HPHT
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Flame sealing silica fused ampoule
under high vaccum equipment
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Lower tiﬂn;r;::erature T, ‘ Higher temperature T Par | S Ed |
gro zone source zone
P : . *Volume 100 mm?3
. Z » 6GPa, 1600°C

Distance

e Capacity 450 tons
e Mass 150kg

Advantages

e Quasi-isostatic pressure
e Larger volumes

e T-control
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 Electric resistivity In situ measure
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AXxe transversale
multidisciplinaire
De
croissance cristalline
Plateform crystal growth @IMPMC
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Mission
Support research in the synthesis and characterization of natural and artificial inorganic materials of interest for fundamental physics, earth sciences and applications.

Expertise
Solid state elaboration: powder and single-crystal growth from nm to mm-size

Experimental methods

 Nanomaterial elaboration using ultra-fast ball milling
e Single-crystal growth using
e conventional solid—state method
e flux method
e chemical-vapour transport CVT method
* high-pressure high temperature HPHT technique

Equipment & technical development

'\ Nanomaterial elaboration
| by ultra-fast ball milling

4200 pm

Crystal growth under high pressure
high temperature HPHT
1 —

BPO, + 4Mg = BP + 4MgO
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Flame sealing silica fused ampoule
under high vaccum equipment

B,,P,, BP and
BPO,
pure powder

CVT single-crystal growth

Thermocouple

VX3 Paris-Edimbourg (PE) press
« P<6 GPa
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HP-hot sintering (HS)

consists of a high-capacity hydraulic4 press

. e Quasi-isostatic pressure
(about 250 tons) compressing two opposed

- Advantages
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Lower temperature T,
growth zone

Higher temperature T,
source zone
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WC Bridgman type cooled” anvils and a direct o Larger volumes
Ia current DC generator™ with a maximum currentof ¢ T_.control

fu r n ace 200A, both controlled by a computer system.
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 Compactness and transpaortable
e Electric resistivity In situ measure
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BNRICAPBAP (2021-2024): light ceramics based on [B8l@ll phosphide for industrial applications

O Ty Nozaki ef al 1975 et Tazuke ef al 1982 Ce travail

BNR BCSi (2021-2024): Ternary phases [B,CSi, at high pressure and temperature: modelling and synthesis
BNRISuperstrong (2022-2026): High-Tc superconductivity in strongly overdoped cuprates

Projet tremplin CNRS-INP (2022-2023): Crystal growth of TiS, and WSe,

COlEBeEaoRECe!l projects, XRD, SEM/FIB
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