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©ECOMESURE



COMPANY PROFILE
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ECOMESURE

o ECOMESURE is specialized in metrology and
instrumentation of air quality and aerosols

]
o 15 people - 4.2 M€ sales - 10% EBITDA .

~
o
e

o Rated 3 at Banque de France

o Certified ISO 9001

e Present in the market for more than 20
years

e Taken over by Damien PELLETIER in October
2013 under LBO
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) \ OUR PRODUCTS

ECOMESURE

We provide our customers with complete and innovative

solutions:
e Products for sampling, measuring and analysing air
quality

» Integrated systems
*1ded-value services
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WORLWIDE EXPERTISE

MAGEE

SCIENTIFIC

State-of-the-art

technologies from:

e USA
e Japan
] Europe
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APPLICATIONS

e Environment (ambiant air)

e Emission

e In-door air

e Industrial hygiene
o Clean room

e Physics of aerosols

© ECOMESURE




)

ECOMESURE

OUR CLIENTS
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Hospices Civils de Lyon

AEROPORTS DE PARIS
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Sagem
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@ RENAULT

AIR LIQUIDE
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Agence de I'Environnement
et de la Maitrise de 'Energie

PEUGEOT

RATP

O

Air Quality Monitoring Networks

Industry : chimical, pharmaceutical,
cosmetics, electronics, aerospace, food,
environment, construction materials, etc.

Research laboratories (climat, pollution, ...)
and test laboratories (automobile,

aerospace, ...)

Public Services : Transportation, Energy,

Hospitals, Police, Defense, etc.

Local collectivities

Quality and Regulation Control Service

Providers
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OUR TECHNOLOGY PARTNERS
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MEMBERSHIPS
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AXELERA Gﬂte

CHR R M Reant Le réseau d'experts pour I'environnement

Ghef  |rean

Aspec

Pour la prévention et I'étude
de la contamination

Europa eEnvironmental
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MPS

o A sampler developed by INERIS

maitriser le risque
pour un développement durable

e Manufactured and sold by ECOMESURE

ECOMESURE
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) AEROSOLS CHARACTERIZATION

ECOMESURE

EXISTINGS METHODS :

Real time analysis )
o Mass concentration: TEOM
o Number concentration: CNC ”
o Size distribution: SMPS, ELPI, diffusion NEED
battery J
Analysis >  Multipurpose tool, « low cost,
o Quantification portable, easy to use »
o Morphology, size, elementary
composition(TEM, SEM and EDX) }
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} PRINCIPLE

ECOMESURE (INERIS, 2011)

- Ease of use, low cost, small and

lightweight
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TEM GRID

) Carbon ———=

ECOMESURE Formvar —_
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(Lyyranen et al. 2009) \ | > =

Potential / other technics:
simplicity
Example of a porous membrane TEM grid
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Capillary tube model
(Rubow & Liu 1981)

Interception

Brownian Diffusion

Air streamlines
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Inertial impaction

membrane
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MPS - Collection efficiency
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B. R’mili, Olivier L. C. Le Bihan , C. Dutouquet, O. Aguerre-Charriol & E. Frejafon
(2013):

Particle Sampling by TEM Grid Filtration, Aerosol Science and Technology, 47:7,
767-775
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) MPS - Analysis

ECOMESURE

e Analysis with a TEM

Example :

Analysis of particle release when handling CNT (Carbon NanoTube) powders
(R’'mili et al. 2011)

i — | —

CNT bundle Isolated fiber of CNT Carbon agglomerates

© ECOMESURE



‘ MPS - Demonstration

ECOMESURE

e MPS
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MPS - Demonstration

o Support of sampling: standard TEM grid

TEM grid 400 mesh
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MPS - Recommendation

ECOMESURE

» Recommendation by the AIST (in Japan) for the observation of
airborne carbon nanotubes in workplaces

3.2 HRFHERICIIHESMPBBOME

CNT DOFRFIF ORI 5347 2 TR T~ 2 72 12 1§ 5 72385 7> < |2 A {E(Maynard er al. 2004; Ogura
et al. 2009)iZ X - T ONT % R & 4T (1% 3.2) £ AR B) RIS I 7 23(SMPS; model 3936172, TSI
Inc., USA), =7 0 # A F 3 v 7 /3—F 4 7 )L A H#(APS; model 3321, TSI Inc., USA), JifEL=ChE
carbon nanotubes in workplaces F#4422(OPC; model 3330, TSI Inc., USA)Z kT, FRHECKL 70 (B BORIRR 534 2 313 L 7=
(Hashimoto et al. 2013)), atillfEFOH| %% 3.3 ({277, RiBEZAIL, /A Xphb I 7oA
AETOIEWEHIZDTZ5 753 Th o7,

I 52, ONT DRBEFOEL MR T 272012, HOMEOHE/NT VU LAEZK 2 nm DJEX
THRELIERVI—RR— b 74N B (=2—2 URT AT L FLEE 80 nm, FLEE 6X10°
fifem’, ¢25 mm)&R T 2 L AR T 4 L& KK (%) 5iBifiFE 3.7 em)IZ AR T, ik 0.5 L/min
T ONT %t L7z, SEM ([C K ABMEBEHEOH% X 34 (7T, £/=, 2L TEM 7V v K
(Quantifoil R0.6/1, FL% 0.6 pm (EFTHEF R EZ V), FLEE 3.9X 10" fE/em’, ¢ 3.05 mm) %4 U >
ey Research Associaton for Sngie Wall Garbon Nanotubes (TASC) Z(WE 2 mm, ¢3.05 mm)& & Hi2A T > L AR E 7R L 4 (Mini-Particle Sampler: MPS®),
Research Insitte of Science for Safety and Sustainabiity g:i;sy)'(msn Ecomesure, Janvry, France)(Z A#L T, it & 0.3 L/min TR CNT # ffifk L7z, TEM |[Z L 545 H

DFEIZEX 3.5 TR, <, T I erhb I a S XIZEE LIk Tdh o7z, CNT
FTFOHERLT 2 —TRIZK S TRZINRRRY | Fa—T7EROMANERE CNT (X3 v MR,
F 2 —TBOMNEZRE CNT 1L EBR, Fa2—7BROKNERE ONT ZHBEROFETH -7,

Guide to measuring airborne

October 2013 First edition
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) MPS Ecomesure
comesure Repartition by sector of activity

Mairie de\Paris
Rhodia ~ APAVE 7R

Adixen
\ | " Research

™ Industrial
"I Provider
M Collectivity
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Research laboratories

Université r“'\
de Montréal -, South Corea forskningscenter
for arbejdsmiljg

Danemark




) Customers applications

ECOMESURE

e |n line use: Research laboratories and industries.
» Emission: soot particles.
» Industry: Microelectronic component. Sources

characterisations.
';’ B ]

» Clean room: Nanomaterials manipulation.

e |[ndoor air quality: personnal exposition.
» Asbestos fiber.
» Mural degradation.
> Grid analysis by INERIS. \
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) Workstation measurement

STAKE: morphology, elementary composition, different
ECOMESURE

contribution (ex. NMs)

lllustration of different sampling positions in a place where an operator is working with nanomaterial (NM).

In blue : background aerosol from the outside,
in marroon : Background aerosol from a ponctual source P of particles,
In red the target aerosol from the nanomaterial.

Measurement point at the source (A), in the breathing zone (B), near field of the operator (C), far field
of the operator (D) outside the local zone (E), close to the ponctual source P (F).
© ECOMESURE
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Positionning example
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ECOMESURE
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Process : TiO2 nano-
structuré

Sources studies

Measurement : Terrigenous coarse particle and

soots /

Coarse particle with various
composition : silicium,
limestone, sodium chloride,
silicoaluminates, polymer
fragments.

- Terrigenous sources or industrial

/

Soot particles aggregates
- Combustion process
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Degradations;jcudies
ECOMESURE ECOMESURE INE'RIS
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Picture n° 1: drilling in the glove-box. ‘ L R RS A G el '
Heure

1: time variation of number concentration around 40 nm,
grinding - example.
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) Nanomaterial conception
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Air Alr
Transportant Propre
les particules

Bouchon
Tubes Inox

N

100000 CPC
——7r02_9_NP_SD{N=2) —2r02_12_1_NP_FD {N=3) ———7r02_1_NP{N=1}
L0000 | sy,
£
Better understand £
powder emissivity—=> ex. £ 100
control banding §
10
1

Emissivity of modified

Modified powders
powders (normalized to pristine
powder)

0:04:19 0:07:12 O /x‘\ 36 0:24:29 0:27:22 0:30:14

CONCLUSION

Size range, nano- Improvement with

structure respect

to pristine powder

Divided by 100

Spherical particles, of supra-
micrometric sizes

Zr0, 12.1

_NP_FD Divided by 100

“Polyhedral" particles of
various sizes ranging from less
than 1 um to 7 um.

A few rare nanometric objects

PL_ZrO,_

PVP Multiplied by 3

Particles of various shapes and
sizes

No
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) Naneos partector

ECOMESURE

e |DSA measurement, time
resolution of 1 sec

e Wide concentration
range, from 1 - 20'000
um?/cm?

e Wide particle size range,
from 10 nm - 10 um

e Flow: 0.45 [pm

e Sampling efficiency: ~ 3%
at 50nm.

142 mm

430 gv K )
m 78 mm
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) ECOMBOX

ECOMESURE
Universal solution to control instruments

remotely
SV~
<( C COWNE
) - 2. Datson secured
and dedicated
Partisol 2025i web server

1 e Connexion to

samplers and
analysers

3. Access on tablets,
smartphones, PC ...

ADR 1500 D
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Questions?

THANKS FOR YOUR ATTENTION

Domaine technologique de Saclay
Immeuble HERMES

4, rue René RAZEL - 91400 SACLAY
Téléphone : +33 (0) 1 70 56 44 00
Fax:+33(0) 170564421
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eSampling for TEM analysis:

Carbon ——— =

Formvar ~a

Grid
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Formar Carbon Grid
Tedpella

Mesh sizes : 400 Mesh = 37 um
Tedpella

TEM grid
observation

Incineration
effluent of Black
Carbon

Size5um
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