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The The necessitynecessity of an of an integratedintegrated approachapproach
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Particle detection technique (on line) gas phase detection

• TSI 3080 series Electrostatic Classifier
• TSI Model 3007 Condensation Particle Counter
• TSI 3090 Engine Exhaust Particle Sizer

Spectrometer
• DEKATI
• GRIMM SMPS
• Low pressure impactor berner type (>21 nm)
• TSI FMPS
• NSAM
• TEOM
• . …

Existing equipment evaluation at Oxonica, 
Quinetiq, JSI, CEA, VTT

Advanced detection technologiesAdvanced detection technologies



Chemical on-line analysis
Based on Plasma spectroscopy
Which can be remote (TRE-LIBS)
as it is using an optical technique

Light Induced Break Down Spectroscopy (LIBS)

Generate a local plasma on a material
using intense pulse laser

Record spectra of plasma compounds
using gated intensified CCD UV-IR

Make a spectral analysis
using NIST spectra (atom, molecule)

New Detection Equipment  at INERIS

Advanced detection technologiesAdvanced detection technologies



Poly disperse particles flow
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Peptide selection 
at CAESAR for selective particle detection in 

liquid

Advanced detection technologiesAdvanced detection technologies



SP2SP2
Risk screening tests



HEALTH HAZARD
Assessment

DataData
collection collection atat
global global levellevel

ToxicityToxicity
testingtesting

KineticKinetic
modelmodel

TranslocationTranslocation
modelmodel

MiniaturisedMiniaturised
systemssystems forfor

toxicitytoxicity
screeningscreening

OtherOther projectsprojects

Limited Limited numbernumber
of of nanoparticlesnanoparticles

CarbonCarbon blackblack
NanotubesNanotubes

(pure, (pure, functfunct.).)
TiOTiO22
MetalMetal

Risk screening testsRisk screening tests



Simulation of body distribution
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Microfluidic transport of 
culture medium and 

nanoparticles

Automated detection of nanoparticles
that cross the cell layer

Porous Si3N4
membrane for 

cell culture

Confluent layer of human
pulmonary epithelial cells

Risk screening testsRisk screening tests



Study Explosion Scale up effects

Evaluate particle size dependence effects

Risk screening testsRisk screening tests
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Secure integrated industrial systems



Design of 2 test benches reproducing the conditions of use for:
- HEPA Filters media and cartridges for masks: negative pressure from front to back side of 

the media
- Clothes and gloves: contact with nanoparticles on one side of the protection device

Carbon generator

Test bench for filters media and cartridges for masks

Through diffusion 
test for clothes and 

gloves

SMPS+C

Nanoparticles confinements and protections at working place

Secure integrated industrial systemsSecure integrated industrial systems



Liquid recovery of nanoparticles by  produced by laser pyrolysis: 
Firsts tests of recovery

Dry recovery

collector

Liquid recovery

collector

filters

Secure integrated industrial systemsSecure integrated industrial systems



Pilot unit of CEA

Prod. rates: 1 kg/h for SiC nanoparticles 

Design of Generic Liquid Recovery System
Secure integrated industrial systemsSecure integrated industrial systems



First test of recovery

Liquid recovery of TiOLiquid recovery of TiO22 nanoparticles synthesized by LPnanoparticles synthesized by LP

before

after

Recovery of a suspension of TiO2 nanoparticles in water (+ dispers. 
agent) using the equipment designed at CEA

- bubbling in a liquid using ultrasonic
- In-situ cleaning of filters using gas jets
- pulverisation of liquid (at the end of the experiment)

Secure integrated industrial systemsSecure integrated industrial systems
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Societal & Environmental acceptability
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TrainingTraining

• Courses at Master level (INERIS, Oxford)
– March 17, ISI , Nancy France - 3 h (20 students)

• Courses at Professional Level (INERIS, HSL, BGIA and ECRIN)
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Flow of reactants
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……end of end of chainchain



Communication Communication atat global global levellevel

web site: www.nanosafe.orgweb site: www.nanosafe.org


