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SYNTHESIS
Molten salt synthesis allows the formation of covalent bonds and promotes nanosized objects

ANALYSIS

REACTIVITY WITH METALS

1) c-BP + Ru3(CO)12 in THF

2) Vigorous stirring - 4h at RT

3) Solvent evaporation

4) Drying - vacuum 6h at 390°C
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At. % by EDX:

- B = 37

- P = 50

- Ru = 13

Hexagonal Ru
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Co2P

Co4(B0.4P3.6) / CoP
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We developed a brand new synthesis to obtain boron phosphide nanocrystals.

This material is a very promising platform to develop functional

nanomaterials: high pressure transformations, ultra-hardness,

photoelectrocatalysis and their use as reagent to develop binary and ternary

compounds are among the research tracks currently studied.
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One B and one P

simultaneous exchange

DFT simulation to identify the multiple environments

c-BP

Td P(P4) rather close
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c-BP structure
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c-BP phonon

Powder XRD

Amorphous ternary borophosphide ?

Possible presence of vacancies, ion insertion, and P-rich BP structure. 

Simulations under progress

TEM & STEM-EDS
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5 nm nanocrystals with B and P homogeneously distributed
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Molten salt synthesis:

Colloidal synthesis [3]:
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E vs RHE (V)

Optical and photoelectrochemical properties

Deposition

by dip-coating
Band gap = 2.2 eV

LSV dark
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HER photoelectrocatalysis
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Ex situ In situ

1) c-BP + metal salt in molten salt

2) 750°C – 2h

3) Washing

4) Drying (120°C – overnight)

CONCLUSION & PERSPECTIVES

Multiple environments = not only Td

Chemical shift /ppm
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MAS NMR – 700 MHz – 14 KHz – 3.2 mm rotor

Elemental P and B at the surface, no oxidation

XPS

Ex situ

Molten salt synthesis

Nanocrystals

New c-BP 

synthesis

Structure resolution

PDF – NMR - DFT

Presence of 

defects

Photoelectrocatalysis

High pressure sintering and transformation

Properties

Binary/Ternary compounds

Ternary borophosphide Reactivity

with metals

Total X-ray scattering coupled to PDF (pair distribution function) analysis

• Strong correlation with c-BP pattern

• Lack of contribution at 3.2 Å

High pressure sintering: in operando energy dispersive XRD – 5 GPa – θ=7°
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Sphalerite BP

Hard material reachable + Metastable unknown phase
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