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2008 Turnover:
30 Millions Euros

Capital shareholders 12 359 600 Euros

EADS ST SAS 63 % AREVA (CEA Industries) 37 %

Workforce:  200 employees

56%

21%

12%

11%

Engineers & Managers
Technicians and Lower Managers
Administrative Staff
Production Technicians



*�+�� �
This document is the property of CILAS and 
may not be reproduced without authorization

�����
) !�"&�&#&�' &� *$��"�

Limoges
Transparent 

ceramics
development

Orléans
Headquarters (30 000 m²)

Marseille 
Coatings (4 000 m²)Bordeaux Laser fusion Amplifiers 

To be opened in 2008 - 8 000 m²)

Mont Audouze
Laser Test Facility

(110 000 m²)
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POD DAMOCLES

VIGY 105 - NAJIR 2000

STRIX / OSIRIS  - TIGER

CV 90

1 Hz
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10 Km 20 Km
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Air to Air
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1969

1990

1992

2000

2007

1969: CILAS is
inventor of 
particle size 

analyzer

1990: Invention of Multi-lasers 
solution for small particles

1992: submarine application for 
Ifremer company

2000: Development of 
integrated shape analysis

2004: Development
of 

« DJD »technology
for application in dry 

area
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Advanced Advanced 
power power 
systems systems 

Aeronautics Aeronautics 

Automotive Automotive 
industry industry 

Building Building 

Nuclear reactors 
of 4th generation

Sodium Fast Reactors Gas Fast Reactors

Fuel 
cells

MMC CMC

CNTs based materials

MMC
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Air planes

Aerospace
Air planes
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sinks
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Raw material integration

Laser pyrolysis

Plasma Synthesis

Carbon Nanotubes

Plasma 
functionalization
of nanopowder

Direct safe
recovery of 

Nanopowders

Advanced granulation
techniques

Thermal spraying

Sol-Gel/PVD Hybridation

Laser 3D direct manuf.

Pulsed Electrical Discharged
Sintering

Microwave sintering

Conventional Injection 
Moulding

Process 
integration

2D (surface ) processing

Application 
integration
Application 
integration

Monitoring & traceability integration

AUTOMOTIVE

AERONAUTICS

CONSTRUCTION

2D (surface ) processing2D (surface ) processing

3D (bulk) processing3D (bulk) processing

Raw material (nanotubes & 
nanopowders) synthesis

Raw material gas phase 
functionalisation

3D (bulk) processing

Safe recovery of raw materials
(and liquid functionalisation)

Fibres synthesis/Impregnation

Liquid 
functionalisation

ENERGY

Mechanical alloying
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, SAPHIR is a 4 year research project co-
funded by the European Commission in 
the Sixth Framework Programme for 
Research and Technological 
Development, within the Third Thematic 
Priority (NMP: Nanotechnology and 
nanosciences, knowledge-based 
multifunctional materials and new 
production processes and devices).

, The consortium of SAPHIR is composed 
of  22 partners from Industry, SMEs, 
Universities and other Research 
Institutions, coming from 11 different 
European countries as well as Canada.
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CMC:
Fibres: C or SiC
Matrix: SiC, TiC & Ti/Si/C

End user: CEA 

Fibres preforms

Commercial (CEA)
(C or SiC)

SiC nano.

Laser pyrolysis (CEA)

SiC nano. 
(susp.)

Liquid collection (CEA)

Spark Plasma Sintering
(SU)

3D pieces

Ti/Si/C nano.

Laser pyrolysis (CEA)

Ti/Si/C nano. 
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Liquid collection (CEA)

Dispersion 
in solvent, 
stabilization

(CEA)

Infiltration by 
eletrophoresis

(CEA) Pressure less sintering
(CEA)

Drying
(CEA)

Microwave sintering
(CTECH)
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Processes for cluster 2 (D1.2)Processes for cluster 2 (D1.2)
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nanoparticles
and gas from 
the reactors

bubbler

Container 

filters: 
3 blocks

Suspensions of 
nanoparticles 

gas

Ultrasonic 
transducer

On-line 
monitoring 

(CILAS) 

nanoparticles
and gas from 
the reactors

bubbler

Container 

filters: 
3 blocks

Suspensions of 
nanoparticles 

gas

Ultrasonic 
transducer

On-line 
monitoring 

(CILAS) 

Pulverisation 
system 

Requirements for the LCS:

- Nanoparticles to collect: SiC, Si-C-Ti, TiC
- Exhaust: Ar, H2, HCl, Cl2,..residual reactants, reaction products,…
- Direct slurrying (nanoparticles put in suspension continuously)
- Indirect slurrying (nanoparticles put in suspension semi-continuously)
- Production of concentrated suspensions

- use of different solvents, dispersing agents
- “in-situ” ultrasonic treatment
- mechanical stirring

- Continuous collection of suspensions
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LIBS

RFPM
MALLS      NanoCara

Chemical composition

Particle Size & Shape
LIBS: Light Induced Breakdown spectroscopy

RFPM: Radio Frequency Plasma Metrology
MALLS: Multi Angle Laser Light Scattering

Concentration in ppcm 3
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Agglomerated particles
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PMS: Particle Mass Spectrometer

Agglomerated particles
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Gas laden 
with particles 

Flow limitation 
valve 

Reactor 
P0~900 mbar  regulated  
T0 ~220°C for massive production  
Q0~100-150 l/min of argon. 

Sampling (beveled tube)  

Exhaust  

Analyzer cell  

P2 variable  
T2 ? 
Q2 to be limited 

P3< 900 mbar not stable  
Filter saturation àààà  pressure drop increase  = P3 decrease  

Argon inlet (purging + 
background measurement)  

P gauge 

P gauge  
+ flow meter for 
calibrating 

Shut off valve 

Shut-off valve 
Flow limitation 
valve 

Ceramic filter 
(recovery chamber & 
sampling line) 

Shut off valves  
CILAS Analyzer 
Laser 

Scattering 
analysis 

CILAS 1064 L  

T
im

e
 

Time 

Meas. # 1 OR = 4% OR = 6% OR = 12% 

OR = 21% OR = 33% 

Meas. # 4 Meas. # 8 

Meas. # 12 Meas. # 16 OR = 24% Meas. # 14 
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NP
injection

Liquid Recovery System

= Peristaltic pump

= Shut -off valve (manual or solenoid)

= Flow controlling valve (manual or 
automated)
= 3-way valve ( manual or solenoid)

Demineralized water

Sampling

Fixed volume
fillin
g
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Stirring device

Ultrasonic PZT transducer

Analyzer cell

CILAS Analyzer 
Laser

Scattering 
analysisDrain = controlled 

volume for 
dilution for 
obscuration ratio 
adjustement

Recovering or wasting

Circulating pump
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Sonication probe
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Towards 
pump unit 

On line 
sampling 

Pdownstream 

Aerosol flow 
(teflon 
tubing) 

Pupstream 

Dry recovery 
chamber 
(ceramic filters) 

CILAS 
Particle Size 
Analyzer 
1064L 

ceramic filters 

 

Ball flow meter 

Precovery 

(downstream 
filter): Bourdon 
vacuometer ceramic filter 

Tubing: gas flow 
laden 

Flow limitation 

Pupstream 

Ar Inlet 

SiC aerosol 
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Principles of risk analysis
methodologies (INERIS) 

Chronic or continuous 
(usually) human exposure

Acute (short-term) exposure, 
and/or incidents

Attendance
zone

Hazard
zone

Hazard
situation

Hazard event

Personal damage 
= a lesion

Attendance
zone

Hazard
zone

Exposure

Time

Personal damage = 
a disease
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Step 1:

Creation of a working group
·  Experts in chronic risk and accidental risks
·  Employees involved in nanoprocesses
·  Stakeholders

Step 2:
Description of installations, products, environment and

other possible targets (workers, etc.)

Step 3:
Identification of event sequences leading to accidental

risks, chronic risks and other impacts

Step 4:
Identification of existing safety measures and of

existing emissions reduction measures

Step 5:
Risk estimation

and
Risk reduction (improvement proposal with further
safety measures and existing emissions reduction

measures)

No. Initial 
Cause

Cause Event Consequence Existing or 
recommended 

safety and 
emissions 
reduction 
measures

Identification of the scenario

Initial Cause Cause Consequence

Critical event

Initial Cause Cause Consequence

No. Initial
Cause

Cause Critical
event

Consequence Safety
measures

Probability
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Ø Development of technologies of process monitoring
• Manufacturing of high quality transparent nanocomposit es for lightning
• steel reinforced by nanodispersoid for nuclear appli cations with better 

mechanical properties against radiations
• développement of photocatalytic coatings on steel by s ol-gel and plasma 

spraying for building applications
• cost analysis of the safety aspects still ongoing
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