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@ A PAT Egyptian and Italian Cooperation Programme on Environment
- . Analysis and sampling of air and air pollution
Analytical Procedure adopted for POM Analysis

SAMPLE COLLECTION

PM,, aA/ 4 PMy, b

co-located samplers

Lv 1.0 m 3 h-1, 24h

Internal standard | spiking

ORGANIC FRACTION
EXTRACTION

ASE, n—Cs/ACE,
1400 psi, 100°C, 2 x 20 min

FRACTIONATION -
PURIFICATION

ACID ESTERIFICATION

BF3/PrOH
100°C, 60 min

v

L PURIFICATION

A/203 disact. 2.5% HZO
1. n—C6,' 2. n—CE/DCM 3:2

CGC-MS ANALYSIS Alzos’ n—Ca/DCM 3:2

v

ALKANES PAH N-PAH CGC MS ANALYSIS

)
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e Analysis and sampling of air and air pollution

POM Analysis
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Analysis and sampling of air and air pollution
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Analysis and sampling of air and air pollution

POM AnaIySiS Alkanes (winter '04)
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; Analysis and sampling of air and air pollution
POM A | : Alkanes (winter '04)
nalysis
6
—@— Seriesl
—O— Series?2

-

| AN
| avannd V\/V/\
[ /\/

Cie Cilv Ci18 Cl19 C20 C21 C22 (C23 (C24 C25 C26 C27 C28 C29 C30 C31 (C32 C(C33 C34

ng/m3
w

Mr. Alessandro Di Menno Di Bucchianico n



E} R DAT Egyptian and Italian Cooperation Programme on Environment
p ] ™ Analysis and sampling of air and air pollution

POM Analysis

ALKANES series 1 vs series 2
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Analysis and sampling of air and air pollution

POM Analysis - Diagnostic ratios

Mr. Alessandro Di

SET 1 2 3
Sampling line 1 2 1 2 1 2 1 2 1 2
[FA)/PY] 124 125 177 118 169 n.ev. 143 141 172 1.99
[BaA)/[CHR] 043 059 106 037 066 nev. 035 040 043 061
[BaPY]/[BePY] 076 103 030 079 037 nev. 054 057 042 0.80
[IPY]/[BPE] 125 135 112 150 113 n.ev. nev. 113 134 125
[CHR]/[BePY] 115 080 5.04 113 098 nev. 097 080 127 1.74
[BPE]/[BePY] 172 392 099 034 165 nev. nev. 249 189 273
enn I Bucchranico




Egyptian and Italian Cooperation Programme on Environment

-3 Analysis and sampling of air and air pollution
POM Analysis - Diagnostic ratios
wood coke waste domestic power paved
Source burning cooking |carbon grill | emissions burning heating stations roads
PHE/ANT 3,0 4.0 9,0 3,0 4.0 6,0 3,6
FA/IPY 19 1,1 0,9 1,2 2,3 1,1 0,5
BaA/CHR 11 2,5 0,4 1,2 0,6 0,5 0,4
BaPY/BePY 0,7 0,5 0,3 1,5 1,3 15 1,0
IPY/BPE 1,3 0,7 1,0 0,9 0,7
BaPY/BPE 0,8 4,0 2,0 0,4 2,0
MPH/PH 1,0 <1 2,0
CPAH/TPAH 0,5 1,0 0,8
ave. gasoline diesel used lubri. | new lubri.
Source Vehicles fuelled engined Oil Oil
PHE/ANT 6,7 5,2 8,2
FA/PY 0,7 0,7 1,2 0,6 0,2
BaA/CHR 0,5 0,2 1,0 0,6 0,2
BaPY/BePY 0,7 0,9 0,4 0,7
IPY/BPE 0,8 0,2 1,4 0,7
BaPY/BPE 1,4 0,3 1,3 2,7
MPH/PH >>] >1 >>1
CPAH/TPAH 0,6

Mr. Alessandro Di Menno Di Bucchianico
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Analysis and sampling of air and air pollution

=== 0.3-0.5 pm (cont)

OPC data from 17/1/05 to 25/1/05

Dati ogni 5 minuti Ch 2 MAESTRO

Dati ogni 5 minuti Ch 2
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' Analysis and sampling of air and air pollution

OPC data from 26/1/05 to 4/2/05

Dati ogni 5 minuti Ch 2 MAESTRO ) . R
== 0.3-0.5 um (cont) Dati ogni 5 minuti Ch 2
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Analysis and sampling of air and air pollution

OPC data from 5/2/05 to 15/2/05

Dati ogni 5 minuti Ch 2 MAESTRO

Dati ogni 5 minuti Ch 2
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' Analysis and sampling of air and air pollution

OPC data from 16/2/05 to 21/2/05

Dati ogni 5 minuti Ch 2 MAESTRO Dati ogni 5 minuti Ch 2
50000 T 15000
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' Analysis and sampling of air and air pollution

OPC data from 22/2/05 to 28/2/05

Dati ogni 5 minuti Ch 2 MAESTRO

Dati ogni 5 minuti Ch 2
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Egyptian and Italian Cooperation Programme on Environment
=y Analysis and sampling of air and air pollution

Natural sources of particulate matter

150 150
A Local pollution B Sahara intrusion
100 100
™ (90
£ E
[@)) (@)
= =
50 V. 50 4
0 T T T T T 0 T T T
10/01/00 15/01/00 20/01/00 25/01/00 30/01/00 04/02/00 01/03/00 06/03/00 11/03/00 16/03/00
days days

Evaluation of PM, :/PM;, ratio during a Saharan dust event
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- ' Analysis and sampling of air and air pollution

Natural sources of particulate matter
Main components of natural particles from Sahara and Europe (%)

SAHARA EUROPE

Sio, 60.95 56.49
AlO, 11.02 13.91
Fe,O, 4.05 6.37
FeO

MgO 0.76 3.08
CaO 231 8.60
Na,O 1.39 1.14
K,O 2.81 2.63
TiO, 0.82 1.04
P,O, 0.20 0.24
MnO 0.09

SO,

CO, 5.26

H,0 8.75
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' : : Analysis and sampling of air and air pollution

Natural sources of particulate matter
Characteristic dimension of particulate matter

Site Dimensions (um) % < 2 pum
Kano, Nigeria 8,9-74,3 2,3-32,0
Tanezrouft, central Sahara 72,0 9,4
Maghreb 5,0-40,0 -
Crete 8,0-30,0 -
Spain 4,0-30,0 -
Sal Island (Capo Verde) 11,9-18,6 -
Germany (W) 2,2-16,0 -
Creata (2) 4,0-16,0 15-45

Mopti, Mali 16,8 -
Genoa, Italy 14,6 -
Francia (SW) 4,0-12,7 -
France (Sud) 8,0-11,0 -
Mediterraneo centrale 2,0-8,0 -
Paris, France 8,0 -
Alps, Switzerland 4,5 -
Barbados 3,2 -
Bermuda 2,0-2,3 -
Ghana 1,16 -
USA (continental) <10 -

Mr. Alessandro Di Menno Di Bucchianico
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- ' Analysis and sampling of air and air pollution

Natural sources of particulate matter

Saharan dust event: in ltaly few episodes per year
(specially from zone 1 or 2)

Mr. Alessandro Di Menno Di Bucchianico
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gt - Analysis and sampling of air and air pollution

Detection of natural events due to long range transport of
mineral dust such as Sahara air mass intrusions

1- ldentify particulate peaks in the PM,, time series.

2- Evaluation of PM, ./PM,, mass concentration ratio.

3- A daily collection of the results of the TOMS (Total Ozone
Mapping Spectrometer) measurements of aerosol index and of
the SKIRON model has to be performed to evaluate the possible
Sahara/Sahel influence on the PM10 levels.

4- meteorological and backwards trajectory analysis.

5- Chemical analysis of PM,, samples.

Mr. Alessandro Di Menno Di Bucchianico
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Analysis and sampling of air and air pollution

1/01/02 - 30/06/02
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' M\ Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

11 APRIL 12 APRIL 13 APRIL 14 APRIL

e
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e Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

CONFRONTO PM,o-PM, 5 (Tot)

C—IPM2.5/PM10

200 m—D\]2.5 . 1,00
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| | | |
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PM, :/PM,, mean ratio: 0,50
PM, /PM,, ratio 4/02: 0,22
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gt Analysis and sampling of air and air pollution

Saharan dust event

World Wide Web free databases
TOMS
Total Ozone Mapping Spectrometer (Nasa):
Aerosol Index (A 1)

UV aerosol absorption (340 and 380 nm)

ICoD Models
Euro-Mediterranean Centre on Insular Coastal Dynamics

72 h forecast:
height, sea-level, vertical profiles
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- ' Analysis and sampling of air and air pollution

TOMS DATA Annual mean Al index

)
e
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< Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

Earth Probe TOMS Aercsol Index
on April 10, 2002

o7 1.2 b7 22 4 btk A7 4.2
Coddard Spaco
ferosal Index Flight Center
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< Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

Earth Probe TOMS A 'IT)S!}| Index
on April 11,

o7 1.2 b7 22 4 btk A7
Coddard Spaco
Aaroeal Index Flight Center
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< Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

Earth Probe TOMS Aercsol Index
on April 12, 2002

o7 1.2 b7 22 4 btk A7
Coddard Spaco
ferosal Index Flight Center
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< Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

Earth Probe TOMS Aercsol Index
on April 13, 2002

o7 1.2 b7 22 4 btk A7
Coddard Spaco
ferosal Index Flight Center
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< Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

Earth Probe TOMS Aercsol Index
on April 14, 2002

o7 1.2 b7 22 4 btk A7 4.2
Coddard Spaco
ferosal Index Flight Center
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Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

BACK-TRAJECTORIES MODEL
TRAIETTORIE ROMA 12/04/2002 ore 12 p=925
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= ' Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

Chemical analysis of PM,, samples
Hydro-soluble ions:

Anions: CI, NO,, NO,, SO,*

Cations: Na*, NH,*, K*, Mg,*, Ca,*

Metals:

Si, Na, Al, Ca, K, Mg, Ti, P, Fe, Sr, Ba, Pb, Zn, Cu, Mn, V, Cr, Ni

Mr. Alessandro Di Menno Di Bucchianico
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Analysis and sampling of air and air pollution

Saharan dust event (April 2002)

2+
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- ' Analysis and sampling of air and air pollution

Air concentration

Saharan dust event (April 2002)
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. Analysis and sampling of air and air pollution
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. Analysis and sampling of air and air pollution
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Analysis and sampling of air and air pollution
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Analysis and sampling of air and air pollution
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Analysis and sampling of air and air pollution
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Lecce: ICoD/DREAM Dust fcst at 12z 06MAY04

11 5

vertical
profile

B0

Height [m]

163G T —

——

.

e

e

1 r 1 = ¥ T 4 ! ¥ Y ¥
-+ 0 & 0 B P B B B o & w8
" " L
Concentration [micron/m*3] RO 5

GelDT: DOLANEIE

ICoD models (may 2004)

Mr. Alessandro Di Menno Di Bucchianico



@ A PAT Egyptian and Italian Cooperation Programme on Environment
« . Analysis and sampling of air and air pollution
Lecce: ICoD/DREAM Dust fcst at 12z 07MAY04

11 5

vertical
profile

N0 c

Height [m]

163G

o A -3 2 M i i i i 1

Concentration [micron/m*3]

ICoD models (may 2004)

20040507 2518

(o))

Mr. Alessandro Di Menno Di Bucchianico



Eg‘_..} A PAT Egyptian and Italian Cooperation Programme on Environment
- ' Analysis and sampling of air and air pollution

) °, °:;:..“.:‘.:°: Saharan dust
o.o ...::.“g?.:!.:. 20005000 m
.o“.o o8 ) o o“o°.

‘ o:.“. o.::: °, o.o

Inversion level

Saharan dust event

Mr. Alessandro Di Menno Di Bucchianico



‘Q‘ E}A"ﬂ" Egyptian and Italian Cooperation Programme on Environment
g.. ? | _

Analysis and sampling of air and air pollution

@ .. .:...........::.:..:........:..:.:....: .... : ..
® ... ... .... ... .. .:. .. :......... ..... ®
@ ® ® ® (] .. .. ... .. . .. o .. ® @ o ZOOO_SOoom
® @ ® @ .. @ @ ... ® @ °
... .. .. ... ........:.
@ @ @ @ o
lllll
_ ® e8° 0 _
_ .’..:.: ;’-
Inversion level ©® o, 00 00
.. :...:.....
... ..... ....
@ ® @ ®
® 0 %% %% Saharan dust
® @ .. e o
...... ....
... ...... .....
.. ..... ....
..........
.. ..

Saharan dust event

Mr. Alessandro Di Menno Di Bucchianico



E-' Lol r

Egyptian and Italian Cooperation Programme on Environment
Analysis and sampling of air and air pollution

THE GREAT BOOK OF NATURE

Galileo Galilei

“Philosophy is written in this enormous book which is continually
open before our eyes (I mean the universe), but it cannot be
understood unless one first understands the language and
recognises the characters with which it is written. It is written in a
mathematical language, and its characters are ftriangles, circles,
and other geometric figures.

Without knowledge of this medium it is
impossible to understand a single word of it;
without this knowledge it is like wandering
hopelessly through a dark labyrinth.”

from // saggiafore (The Assayer) 1623
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