CARATTERIZZAZIONE CHIMICA E
PROPRIETA BIOLOGICHE DI FRAZIONI A
DIVERSA GRANULOMETRIA E POLARITA DEL
PARTICOLATO ATMOSFERICO E TENTATIVO
DI INDIVIDUAZIONE DELLE SORGENTI
EMISSIVE MEDIANTI PROFILI GC-MS



PARPICOEAVEC AVEICOSFERICE,

Sito a basso livello di inqguinamento

» Diverse stagionalita

» Studio delle frazioni a diversa polarita
— apolare

- media polarita

— polare

= Rapporti tra i costituenti le frazioni nel
tentativo d’individuazione delle sorgenti
emissive



20221 sinorricz Parrfin=

Periodo Invernale

n-Alcani presenti nell*aerosol
atmosferico

concentrazioni medie espresse in ng/m-3

)

)

)

ERAZICONE PARASEINICE

PM10 TSP
n-C16 1.4 1.7
n-C17 3.0 4.0
n-C18 3.3 2.6
n-C19 5.1 4.8
n-C20 5.9 6.0
n-C21 10.3 12.7
n-Cc22 14 18.4
n-C23 (15.4)
n-C24 o7 ( 17.5/
n-C25 9.3 12.6
n-C26 5.5 7.7
n-C27 7.5 10.0
n-C28
n-C29 (22/ ( 13.9/
n-C30 3.3 4.3
n-C31 9.1 12.4
n-C32 2.8 3.7
n-C33 6.0 8.2
n-C34 2.0 2.l
Totale 130.1 167.9




[zin2]21 sinorricz ParArfn2

Periodo Primaverile

n-Alcani presenti nell*aerosol
atmosferico

concentrazioni medie espresse in ng/m-3

ERAZICONE PARASEINICE

PM10 TSP
n-C15 0.1 0.1
n-C16 0.4 0.3
n-Cc17 0.6 0.4
n-C18 0.7 0.4
n-C19 1.1 0.5
n-C20 1.5 0.7
n-c21 2.7 1.4
n-c22 ;—Q\ 2.4
n-C23 6.4 4.5
n-C24 L@ﬁj %
n-C25 6.2 ( 52)
n-C26 4.1 5
n-c27 5.8 4.5
n-C28 2.7 2.4
n-C29 8.1 6.9
n-C30
n-C31 ( 10.6) ( 8.62
n-C32 2.4 2.2
n-Cc33 7.8 6.1
n-C34 1.7 1.2
n-C35 2.1 2.1
n-C36 0.5 0.3
Totale 77.63 60.53




20221 sinorricz Parrfin=

Periodo Estivo

n-Alcani presenti nell*aerosol
atmosferico

concentrazioni medie espresse in ng/m-3

ERAZICONE PARASEINICE

PM10 TSP
n-C17 0.9 0.6
n-C18 0.7 0.6
n-C19 0.9 @ 7
n-C20 0.7 0.6
n-C21 1.0 1.0
n-C22 1.3 1.2
n-C23 2.1 2.1
n-C24 N 3
n-C25 < 4.3/ 4.6
n-C26 S 4
n-Cc27 8 8 10 2
n-C28 3/2\ P
n-C29 10.8 15.2
n-C30 3.5 5.6
n-C31 10.6 14.8
n-C32 3.3 5.4
n-C33 5.9 8.6
n-C34 S 50
Totale 67.7 88.7
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PACEITTINZ tgrzff

B inverno
B primavera

B estate

PM,, TSP

PM10 Tot TSP Tot
inverno 130,1 167,9
primavera 60,5 77,6
estate 67,7 88,8

concentrazioni medie espresse in ng/m-3



Antrgpogznico s gioy2nico

B jnverno
PM 10 B primavera TSP
W estate
antropogenico biogenico antropogenico biogenico
n-C<25 n-C>25 n-C<25 n-C»£5

inverno 714 58,6 inverno 88,0 80,0
primavera 155 450 primavera 23,3 54,3
estate 106 57,1 estate 98 73,0

concentrazioni medie espresse in ng/m-3



Carnon Prar2ranca 2,

(Co5tCo71Cog1C5;+C33)

~
(Co5tCo71Cr91C3;+C33) 4
(Co67Cos1C3p1C3,7C34)
J

(Coy7Cos1CogtC3p7tC35)

CPI,; = 0,5 X
Antropogenico

(.
>
Biogenico

CPl = 1
CPl > 1 >
Tabella sinottica dei valori CPl.: relativi alle tre stagionalita

inverno primavera estate
Pt10 2,0 2,3 2,6
TSP 1,8 2,1 2,4




LDROCARBURL POLICILELCE ARGNMATNIET

Tzin2l singrrica 124

Inverno Primavera Estate

PM10 1ok PM10 1k PM10 1Sk
Fenantrene 0.44 0.49 0.16 0.23 0.09 0.11
Antracene 0.06 0.07 0.03 0.05 0.01 0.02
Fluorantene 0.89 1.04 0.25 0.13 0.12 0.12
Pirene 1.23 1.45 0.29 0.37 0.13 0.13
Benzo(ghi)fluorantene 0.68 0.85 0.25 0.31 0.08 0.10
Benzo(a)Antracene 0.76 1.02 0.26 0.34 0.06 0.08
Ciclopentapirene 0.76 1.02 0.10 0.14 0.14 0.17
Crisene + Trifenilene 0.77 0.96 0.59 0.74 0.16 0.17
Benzo(b+j)Fluorantene 1.51 1.85 0.93 1.17 0.38 0.44
Benzo(K)Fluorantene 0.43 0.54 0.18 0.26 0.07 0.09
Benzo(e)Pirene 0 =7 0°2 072 0F2 O pmils (0=
Benzo(a)Pirene 0.93 1.11 0.33 0.44 0.16 0.19 N
Perilene 0. 16 0.19 .04 0.05 0.02 U.02_
Indeno(1,2,3-cd)Pirene 1.13 1.38 0.53 0.60 0.25 0.30
Dibenzo(ac+ah)Antracene 0.37 0.47 0.07 0.10 0.13 0.17
Benzo(ghi)Perilene 1.76 2. 19 0.62 0.70 0.37 0.45
Coronene 1.04 1.32 0.69 0.78 0.29 0.37
% DibenzoPireni (al,ae,ai,ah) 1.61 2.00 0.59 0.67 0.43 0.47
Totale 15 21 18.85 6.34 7.58 3.11 3.64

concentrazioni medie espresse in ng/m-3



LDROCARBURL POLICILELCE ARGNMATNIET

Tzin2l sinorrica 124

Inverno Primavera Estate

O TS RO PM10 1rSlp

metil Fenantreni / Antraceni 0.61 | 0.71 | 0.11 | 0.13 0.08 0.07

dimetil Fenantreni / Antraceni | 0.72 | 0.76 | 0.11 | 0.14 | 0.08 0.07

metil Fluoranteni / Pireni 0.64 | 0.73 | 0.21 | 0.26 0.10 0.10
metil Benzantraceni / Criseni 0.82 | 1.06 | 0.47 | 0.53 0.16 0.19
Totale metilati 2.79 | 3.26 | 0.93 | 1.14 | 0.41 0.44

concentrazioni medie espresse in ng/m-3



LDROCARBURL POLICLLELCIEARCGNVATNIET,

Prorili 174
EAPHIO
B 75P
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1PA rorafj

B invernoe
B primavera

B estate

PM,, TSP

PM10 TSP
INYERNO 19,3 23.7
PRIMAVERA 7.5 9.2
ESTATE 6.7 7.9

concentrazioni medie espresse in ng/m-3



Corncrifirg i (r2rjfz1rf

PM,, Y
B metilati
inverno  primavera estate
18 15 13 %

TSP
inverno  primavera estate
17 15 12




T )Yy AS g -

/D/_

PMo TSP
F1IPA tot
EIPA canc
M BaP
inverno primavera  estate inverno primavera  estate
INVERNOD ESTATE PRIMAVERA INVERNO ESTATE PRIMAVERA
IPA tot 19,40 3,64 7,59 IP4 tot 23,70 4,21 9,23
IPA came Sy P PN IP4 canc PN L S PR
a . , , 0 1,10 0,19 0,44
saP (o) (o) (oss/ e () (o2 ) (on)

concentrazioni medie espresse in ng/m-3

IPA cancerogeni: BbjkF, BaP DBA, DBP




LDROCARBURL POLICILELCE ARGNMATNIET

/

Conrrioiro 7y ga7° 2 1P2 Canczrongzrii

TSP
IPA canc/tot| BaP/IPA tot |[Bap/IPA.canc
INVERNO 26,6 4,6 17,5
ESTATE 32,2 4,8 b,6
PRIMAVERA 71,9 4,5 14,0
PM;,,
IPA canc/tot| BaP/IPA tot |[Bap/IPA.canc
INVERNO 26,8 4,6 17,3
ESTATE 31.3 4,4 14,0
PRIMAVERA 72,1 4,3 6,0

IPA cancerogeni: BbjkF, BaP DBA, DBP



T )Yy AS g -

/D/_

rzigoore Jrdicz 174

Inverno | Primavera Estate N ]
Pirolitico | Petrogenico
PMq, TSP | PMy, TSP

LIPA/HIPA 0.3 0.3 0.2 0.2 <1 > 1
Fen/Ant < 10 > 15
Flu/Pir > 1 (< 1)

"
Cris/BaA <1 (> 1)

-
Flu/(Flu+Pir) > 0,5 20,5

= LIPA = Fen, Ant, Fluor, Pir;

= HIPA = BaA, Cris, B(b,j,k)F, BeP, BaP, IP, BghiP;




'

ISIRAZLONE POLARE

Tzin2l sinigcrica nicrg— 122

Inverno Primavera Estate

PM10 TER PM10 elp PM10 e
2-nitro Fluorene 27.8 31.2 29.3 39.0 10.9 18.0
9-nitro Antracene n.d. n.d. 183.2 160.8 108.2 134.0
2-nitro Fluorantene 73.8 82.9 197.9 578.) 59.8 77.8
3-nitro Fluorantene 94.8 111.6 n.d. \rﬁ n.d. n.d.
1-nitro Pirene 71.2 115.3 114.0 | 201.0 14.0 18.4
2-nitro Pirene 35.0 36.0 30.3 3 15.6 17.6
Totale 303.5 377.0 554.7 |[(817 208.4 265.9

concentrazioni medie espresse in pg/m-3




ISIRAZLONE POLARE

nirrog— 122 rorafj

B PM10
O TSP

48

inverno primavera estate
inverno primavera estate
PM10 303,5 554,7 208 ,4
TSP 377.0 817,2 265,9

concentrazioni medie espresse in pg/m-3



PM;,

Cantriourg Canc2ror2rf

I totale

E cancerogeni

TSP

inverno primavera  estate inverno primavera  estate
2N\ 2N\
totale 304 (s55/ 208 totale 377 (817/ 266
cancerogeni 180 342 89 cancerogeni 234 617 114
lconcentrazioni medie espresse in pg/m-3 1
.\ .\
59 (62 )/ 43 % 62 | ( 76/ 43




rzigporey Jndicz nitro— 1727

Inverno Primavera Estate
BN RS PRIRE M RS B RN SRS
2-NFA / 1NPY 1.0 2.7 1.9 10.0 | 4.3 4.0
2-NFA / 2NPY 0.7 2.8 | 1.7 6.5 4.0 5.2

= 2-NFA/INPY =

conc. 2-nitro Fluorantene / conc. 1-nitro Pirene

= 2-NFA/2NPY = conc. 2-nitro Fluorantene / conc. 2-nitro Pirene




IPA=CrliNON 1

o

e

PM

INC. RS.1

INC. RS.2

INE R SEEC 2

Benzofenone

X

9H-Fluoren-9-one

X

Xantone

9,10-Antracendione

Ciclopenta(def)fenantrenone

XIX]IX]IX]|X

9,10-Antracendione, 1-etil-

XIXIX]X]|X

2H-Benzotiopiran, 2-etil-3,4-diidro

7H-Benzo(de)antracen-7-one

7H-Benzo(de)antracen-7-one

7H-Benzo(de)antracen-7-one

7H-Benzo(de)antracen-7-one

Benzo(a)antracen-7,12-dione

9,10-Antracendione

9,10-Antracendione

9,10-Antracendione

XIXIXIXIXIX]IX]X

= X = presente
"  — = non rilevato




