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Design  de phases métastables aux propriétés physiques remarquables 

De la  croissance cristalline de matériaux bulk aux propriétés physiques 

MnxTiS2

BP

Technologie de 
croissance cristalline

activité de recherche  demare
étude de nouvelles propriétés physiques ou fonctionnelles dans des 
matériaux avancés présentant un potentiel d'applications 
Dans l'énergie et l'électronique.

étude de nouvelles phases métastables par des techniques à 
haute pression

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

VX3 Paris-Edimbourg (PE) press  
• P < 6 GPa
• T < 1600°C
• Sample: 20mm3 cell 3.5/10
• Press capacity: 250 tons
• Press weight: 60 kg

Nanomaterial elaboration by ultra-fast ball milling 

B12P2, BP and 
BPO4

pure powder

B12P2 

hot pressed

BP
Hot pressed

BP

Ni3B2O6

purification
Phosphure de bore
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Equipment & technical development

Crystal growth under 
high pressure

high temperature 
HPHT

Flame sealing silica fused ampoule
under high vaccum equipment

Chemical Vapor Transport 
single-crystal growth

sealed silica fused ampoule

MnxTiS2

Paris Edimbourg V7
• Volume 100 mm3

• 6GPa, 1600°C
• Capacity 450 tons
• Mass 150kg

Advantages
• Quasi-isostatic pressure
• Larger volumes
• T-control
• Compactness and transportable
• Electric resistivity in situ measure

V5S8
V3S4

Ni3B2O6

WSe2 WS2

TiS2

Pression

AFM
Kondo transition

2D 
semiconducteur

CDW
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PLATEFORM of  material elaboration

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

• Single-crystal growth using
• conventional solid–state method

• flux method
• chemical-vapour transport CVT method

• high-pressure high temperature HPHT technique

Equipment & technical development Crystal growth under high pressure
high temperature HPHT

VX3 Paris-Edimbourg (PE) press  
• P < 6 GPa
• T < 1600°C
• Sample: 20mm3 cell 3.5/10
• Press capacity: 250 tons
• Press weight: 60 kg

• Research Projects

• ANR CAPBAP (2021-2024): light ceramics based on boron phosphide for industrial applications

• ANR BCSi (2021-2024): Ternary phases BxCSiy at high pressure and temperature: modelling and synthesis

• ANR Superstrong (2022-2026): High-Tc superconductivity in strongly overdoped cuprates

• Projet tremplin CNRS-INP (2022-2023): Crystal growth of TiS2 and WSe2

Collaboration:Cell projects, XRD, SEM/FIB 

Flame sealing silica fused ampoule
under high vaccum equipment

Nanomaterial elaboration
by ultra-fast ball milling

CVT single-crystal growth

sealed silica fused ampoule

MnxTiS2

Paris Edimbourg V7
• Capacity 450 tons
• Mass 150kg

Advantages
• Quasi-isostatic pressure
• Larger volumes
• T-control
• Compactness and transportable
• Electric resistivity in situ measure

V5S8

V3S4

IMPMC, Sorbonne University
4 place jussieu 75005 Paris France

B12P2, BP and 
BPO4

pure powder

3 zones furnace
Tmax = 1100°C

B12P2 

hot pressed

BP
Hot pressed

BP

Ni3B2O6

WSe2 WS2

TiS2

HP-hot sintering (HS) 
consists of a high-capacity hydraulic4 press1,2
(about 250 tons) compressing two opposed
WC Bridgman type cooled3 anvils and a direct 
current DC generator5 with a maximum current of 
200A, both controlled by a computer system.
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