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Multiple-Path Particle Dosimetry Model (MPPD)
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Particelle Ultrafini

Particelle con diametro aerodinamico minore di 100 nm

Alto numero di particelle e grande area superficiale per unita di massa in
confronto con quella di particelle piu grandi

Elevata attivita biologica
Particelle Ultrafini (PUF) si depositano con elevate efficienza nei polmoni

Le PUF sono molto piccole in relazione alle strutture cellulari
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11.5| 15.4 | 205 | 27.4 | 36.5 | 48.7 | 64.9 | 86.6 | 115.5 | 154.0 | 205.4 | 273.8 | 365.2

Media |1344| 2641 | 2958 | 4480 | 5083 | 5097 | 5172 | 5566 | 5531 | 4699 | 3538 | 2651 | 2464

Mediana | 635 | 1655 | 2215 | 3403 | 3991 | 4090 | 4768 | 4950 | 5041 | 4329 | 3082 | 2253 | 2166

Min 31 | 567 | 759 | 1371 | 1829 | 2088 | 2535 | 3031 | 3187 | 2862 | 1817 | 568 | 852

Max 7818 | 2282023579 [ 15113 | 1827120021 | 16193 | 14068 | 14399 | 16091 | 12613 | 6360 | 6302

60% 691 | 1816 | 2392 | 3674 | 4505 | 4593 | 4988 | 5296 | 5347 | 4388 | 3223 | 2363 | 2286

80% 1890 | 3110 | 3449 | 5422 | 5814 | 5621 | 5955 | 6543 | 6000 | 5195 | 3991 | 3510 | 3039

95% 5221 | 6998 | 5466 |11545|14619|12827| 10256| 9632 | 8385 | 6650 | 5033 | 5316 | 4072

Dev.St. |1729| 3359 | 3182 | 2915 | 3473 | 3406 | 2511 | 2121 | 2143 | 1877 | 1560 | 1183 | 906

V% 129 | 127 | 108 | 65 68 67 49 38 39 | 40 44 | 45 | 37
11.5 154 205 27.4 365 487 649 86.6 115.5 154.0 205.4 273.8 365.2

1 0,707 0,590 0,608 0,561 0,490 0,488 0,434 0,285 0,131 0,091 0,161 0,265| 11.5

1 0,932 0,793 0,437 0,322 0,479 0,703 0,598 0,283 0,233 0,310 0,355| 15.4

1 0,773 0,333 0,216 0,431 0,751 0,661 0,289 0,157 0,146 0,205| 20.5

1 0,842 0,741 0,783 0,706 0,461 0,213 0,139 0,203 0,288| 27.4

1 0,976 0889 0,492 0,157 0,077 0,136 0,253 0,347/ 36.5

1 0,927 0,486 0,124 0,068 0,151 0,277 0,360| 48.7

1 0,761 0,417 0,252 0,221 0,269 0,287| 64.9

1 0,872 0,596 0,424 0,228 0,040| 86.6

1 0861 0,717 0,294 -0,202| 115.5

1 0,909 0,508 -0,125| 154.0

1 0,806 0,213]205.4

1 0,727|273.8

1| 365.2

R buoni peri canali inferiori mentre peggiorano per i canali granulometrici piu grandi
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Abstract: Particulate matter has recently received more attention than other pollutants. PMio and
PM25 have been primarily monitored, whereas scientists are focusing their studies on finer
granulometric sizes due both to their high number concentration and their high penetration
efficiency into the respiratory system. The purpose of this study is to investigate the population
exposure to UltraFine Particles (UFP, submicrons in general) in outdoor environments. The particle
number doses deposited into the respiratory system have been compared between healthy
individuals and persons affected by Chronic Obstructive Pulmonary Disease (COPD). Measurements
were performed by means of Dust Track and Nanoscan analyzers. Forty minute walking trails
through areas with different traffic densities in downtown Rome have been considered.
Furthermore, particle respiratory doses have been estimated for persons waiting at a bus stop, near
a traffic light, or along a high-traffic road, as currently occurs in a big city. Large differences have
been observed between workdays and weekdays: on workdays, UFP number concentrations are
much higher due to the strong contribution of vehicular exhausts. COPD-affected individuals
receive greater doses than healthy individuals due to their higher respiratory rate.

Keywords: ultraFine particles; autovehicular traffic; granulometric size; number concentration;
urban air; workday; exposure; dose deposition; human respiratory tract; COPD







Strumenti utilizzati

FMPS - Fast Mobility Particle Sizer

FMPS ha il suo campo d’azione soprattutto nel settore
ambientale per lo studio di fenomeni ad elevata variabilita

temporale.
Le sue caratteristiche sono:

Principio di selezione basato sulla mobilita elettrica
Rilevamento delle particelle con elettrometri
Classificazione dimensionale delle particelle da 5,6 a 560 nm
in 32 classi

Risoluzione temporale 1 scansione/secondo

Semplice da usare, trasportare e impostare

Correzione automatica della portata volumetrica e
pressione barometrica

Software con visualizzazione 3D e possibilita di playback dei
dati

Monitor integrato a colori
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NSAM - Nanoparticle Surface Area Monitor

NSAM misura I'area superficiale delle particelle inalate e

depositate in diverse aree dei polmoni.

e Area superficiale depositata nelle regioni tracheo-bronchiale
e alveolare

e Rilevamento delle particelle da 10 nanometri

e Concentrazioni da 0,01 a 2500 um? cm™

e Software per monitoraggio continuo con valore integrale e
vari tipi di medie

e Applicazioni in tossicologia, epidemiologia, monitoraggio di
ambienti di lavoro
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Tipici profili della distribuzione dell’aerosol (5-580 nm) al mattino (7-9 a.m.) (a,b), nelle ore centrali (5-7 p.m.) (c,d) e alla sera (8-
10 p.m.) (e,f) misurati nei giorni feriali al Monte Terminillo e al centro di Roma
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Abstract: Transportation is one of the main causes of atmospheric pollution, especially in downtown
big cities. Researchers usually point their attention to gaseous and/or particulate matter pollutants.
This paper investigated the role of submicron particles, particularly the fraction ranging between
5-560 nm, in aerosol chemistry for identifying the contribution of autovehicular traffic and
investigating the doses deposited in the human respiratory tract. Measurements carried out by two
Fast Mobility Particle Sizer (FMPS, TSI) analyzers were simultaneously performed at two different
sampling sites (an urban and a mountain site) during workdays and weekends in July. The total
particle number (2-2.5 times higher in the urban site), the aerosol size distribution (different modes
during the day), and the ultrafine/non-ultrafine particle ratios (ranging between 2-4 times between
two sites) were investigated and discussed in relationship to the high autovehicular traffic in Rome
and the almost null anthropogenic emissions at the mountain site, as well as the differing contributions
of both to the “fresh nucleation” and to “aged aerosol”. Furthermore, the regional cumulative number
doses deposited in the human respiratory tract were studied for both sites: The difference between
the urban/mountain site was very high (up to 15 fold), confirming the pollutant role of transportation.

Keywords: submicron particles; mountain and urban site; transportation; human health
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Candela alla citronella
Deodorante per ambienti
Sigaretta elettronica con nicotina
Sigaretta elettronica senza nicotina
Griglia aspirata
Griglia non aspirata
Phon 1000W
Phon 2000W
Piastra per capelli

Mlcroambienti
Pista aereoporto
Canyon piccolo
Grigliate all'aperto

Carrazzeria

1.7*10°
8.6*10%
4.9%10%
4.09*10°
5.28*10°
2.0*10°
4.1*%107
2.5%10°
5.3*10%
9.0*10°

1.14*108
6.55%107
7.82*%108
1.0410°

Conc. (ng/m3)

Fluorantene

Pirene
benzo(a)antracene

crisene
benzo(b)fluorantene
benzo(k)fluorantene
benzo(e)pirene
benzo(a)pirene
Perilene
indeno(1,2,3,c,d)pirene
dibenzo(a,h)antracene
benzo(g,h,i)perilene
Somma

Pellet Charcoal Wood
2680+375 13721343 12063141
29801447 15601421 21369+45¢

601154 308+49 5302110
949+161 485192 9769123

464132 237149 10345 +3!

146118 119125 3232177

169117 9116 2393164

475485 221151 5895+14

90+16 5918 1299+3¢

20541 99+18 4781117

8217 3619 189+5¢

222453 104112 4412+3¢

9063 4691 81049
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