» Laboratoire de Chimie de |'Environnement

. Instrumentation et Réactivité Atmosphérique

Quantification of organic and inorganic compounds within the
ambient particles by LAAP-ToF-MS

Presented by : Rachel GEMAYEL
Supervisor: Sasho GLIGOROVSKI

Henri WORTHAM
22/11/2016 Aix--Marseille (&f r Ne s!;s)':eu!‘? .gs.....m..em..
universite .

applied to NAnomakterial DEvelopment. 1



INSTRUMENTATION
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CHALLENGE (scattering laser)
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CHALLENGE (scattering laser)
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Scattering laser is influenced by:

Aemical composition of the particles

Size of particles

Shape of particles

2D representation @
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CHALLENGE (ionization laser)
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CHALLENGE (ionization laser)

lonization Is influenced by:

T~

Power Oﬁe laser Chemical composition
Relative standard deviation of lonization energy
the power repeatability Or
>100% Dissociation energy
Different quantity of generated ions Different quantity of generated ions
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Quantification based on the
spectrum is a big challenge
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New methodology

. F I e I d cam p al g n FRe i et e e v

MAAP Different mass concentrations by

size range for nitrate, sulphate,
chloride and organics.

Total mass for ammonium

G granulometry

Total mass for HR-TOF-AMS
elemental Carbon

ﬁ SMPS Different number concentrations
by size range
1 3
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New methodology

. Calculation =3
Response faCtOr Average of mass concentration / | it
by Slze range - Average of specific ion intensity —_—

) Mass concentration 0 \
CO@Q‘A“ HR-TOF-AMS or MAAP ¢ 1-

Intensities
Intensities LAAP-ToF-MS

LAAP-ToF-MS
E‘ Response Factor :

RF
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each size each chemical
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New methodology
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Results

HR-ToF-AMS Thg collectio_n efficiency of the dry,
solid ammonium sulphate particles is &

T 24 + 3% for the HR-ToF-AMS while it ¢,
LAAP-TOFMS % 'Sa rlt?c(:ﬁ‘{o%vt%?e tdB i %s%%jso“ tfe LAAP-TOFMS for NH,NO,
2 P ISV Q lowm cot B’algg% ot@r combination of species
@ a liquid organic. =
3 =
= S
8 0
0 &
a >
=
oo Ammonium
0.8—-
0_4—_
0.0—-
[ [ [ [ [
22/11/2016 1/21/2016 1/23/2016 1/25/2016 1/27/2016 1/29/2016

11



Concluding remarks
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The importance of the methodology

0@

- Number concentration for different classes of particle © .8..%

BB  Mass concentration (or semi quantitative) of different compounds for the same classes /| | |\
L , E“"-‘,

3 The participation of different compounds to the particles

/ \Impact on the climate

Reactivity in the atmosphere ”(A)“

DVQ
Quantify the mass concentration of heavy metals by comparisowith oﬂine
measurements.

22/11/2016 12



Laboratoire de Chimie de |'Environnement

Instrumentation et Réactivité Atmosphérique

22/11/2016 (AiX Marseille (&g
i

LINiVersi t e e applied to NAnomaterial Da:lo:?n':::.“cm 13



