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residential sectors pollutants

(Waked et al., 2012) 2



Objectives of the study

Study the chemical composition
of PM, s collected at these sites.

|[dentify pollution
sources in two urban-
industrial sites in Lelbbanon

-~

(

Quantify the contribution of the
identified sources by positive matrix
factorization.



PM, - sampling

> amlais,. S ] - . December 2018 — October 2019
: = « High volume sampler operating at 30 m3/h
« Frequency: 1 day over 3

e 24-hour basis

« Around 100 filters collected at each site




PM, - chemical characferization

OC/EC analyzer

chromatography

Organic fraction (80 species) Carbonaceous fraction Water-soluble ions (8 species) Elements (30 species)

Al, Mg, K, Ca, Ba, Fe,
N-alkanes Anions: CI, SO,# and Mn, N%, Sr, Zn, P, Sr, Ti,

Polycyclic aromatic NO; 7n, and Pb
hydrocarbons Organic carbon (OC)

Phthalates Elemental carbon (EC) Cations: Ca?*, M92+, K+,

. + + As, Rb, Nb, Sn, Cd, Co,
Fafty acids Na and N, sn, Cu, Cr, Sb, V, La,
Hopanes Ce, Biand Tl




)
OC: 3.1 ug/md (‘, “
282

: -
lons: 10.3 ug/m3 (Wang et al., 2020)

Elements: 2.6 ug/ms3

PM, :: 26.0 ug/m3 Fiaa site _@)

Zouk site
PM, .: 33.6 ug/m3

OC: 4.6 uyg/ms3
OC/EC: 3.9 ﬁ
EC: 1.3 ug/m? / (Salameh et 1515)

lons: 11.9 uyg/m3
Elements: 3.8 ug/m3

WHO PM, - annual guideline value: 5.0 ug/m?3 (wHo, 2021)



Enrichment factors for elements

3
<CAI crustal (Hans Wedepohl, 1995)
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Rb, Nb, Ce, K, Fe, Mn, Laq, Sr, Ti, Mg, Ba and TlI: Crustal origins

Sn, As, V, Cu, Pb, Zn, Ni, Bi, Cd and Sb: Anthropogenic origins



Source apportionment by PMF

Species concentrations (ng/ms3) = Source confribution (ng/m3) x Sources profiles (ug/ug) + Error (ng/ms3)

X

(Paatero and Tapper, 2012)
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EC and OC Na*, CI, SO,#, NO;y Mg, Al, Ca, Cu, levoglucosan
and NH,* Fe, K, Ni, Ti, V, Hexadecanoic acid
Sb and Sn Octadecanoic acid

17a(H)-21B3(H)-hopane
Isoprene and a-pinene oxidation products
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Focus on source profiles by PMF

V et Ni are fracers of HFO
combustion(Swietlicki et Krejcj, 1996)
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(Pandolfi et al.,2011)

Ratio between 1.5 et 2.2
For heavy fuel combustion
from power plants



Evaluation of the ratfio InPy/(InPy + B[ghi]Pe)
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Focus on source profiles by PMF
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Long-range fransport evaluation

Mhictar maanc _ Standard
HYSPLIT model to calculate
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High sulfate levels originate from Eastern and Central Europe
and Turkey.
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Sources confribution fo PM, -

FA site

HFO combustion
41%

Waste open
burning
16.1%

Ammonium
Diesel HDV 0.4% sulfate

8 Cement plant 4 1% 23.3%

Biomass 5 20
burning

0
Road dust 4% Aged sea salt

Plant wax 4 6%
emissions Bi ic SOA
2 6% iogenic
5.8%
Cooking
1.7%

Crustal dust
23%

PM, ;: 26.0 pg/m3
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Sources of PM, - at both sites
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Long-range fransport >

Crustal dust
Ammonium sulfate sources

Anthropogenic sources Primary and Anthropogenic sources Primary and
such: secondary biogenic such: secondary biogenic
Contribute the most to PM, s HFO combstion emissions HFO combstion emissions
43% at Zouk and 46% at Fiaa Vehicular emissions Waste open burning
Biomass burning Biomass burning
v v
30% of PM, 5 9% of PM, 5 25% of PM, 5 13% of PM, 5
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Thank you!
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