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INT RO DUCTI O N

The Medite rr anean coasta l a rea , wi th a semi-a rid climate, presents serious pollution
proble ms by the to ta l sus pe nded particu lates com ing fro m natu ral and an thropoge nic
contribution processes. For thi s rea son control of a tmospheric pollution in the area is
im portan t. The key parameters for di scerning between th e d ifferen t types of co ntribution
processes are the size and composi tion o f the at mosphe ric particulat es. These two
charac te ristics, w hic h are the object o f the present st u dy, were evalua ted jo in tly by a
cascade sampling im pactor.

Po... - H3



ill QUAU~2002

METHODOLOGY
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Sam ples of sus pende d pa rticu lates were collected with a Retsch cascade impactor.
Th is appara tus, mad e up of eigh t impacting rin gs and programmed at a flow rat e of 2.4
m' / h, allows obta ining samples fractionated in seven particle-size ranges from 0.5 urn to
32 urn.

Samples were collected fro m July 1999 to November 2001 at five fixed sa mpling
po in ts. Three of these sampling sta tions (A: Alcora. B: Onda and C: Vila-rea l) were located
in towns close to the industrial ceram ic area, one station (0 : Grao de Castellon) wa s
located on the coast and othe r (E: Ludiente) in a mountain area approximately 35 krn from
the ind ust rial cera mic nucleu s, 500 me ters above sea level.

The cha racte risation of the concen tra tion levels acco rd ing to th e differen t
part icle-size ranges was done by gravime try at contro lled temperatu re and hu mid ity of
each of the impact ing rings.

Based on the mineralogical cha racterisa tion, the composino n of the suspended
particulate was es tablished . The mineralogical ana lyses were performed by X-ray
diffraction (XRD) of crysta lline powder.

RESULTS

The concentra tion va lues foun d at the stations located in the ceram ic areas were
always higher in all the particl e-size ranges. Ana lysis of the data shows sim ilar beh aviour
for sta tions , A, B and C. The highest con centration levels at these sa mpling stations were
fou nd during the winter. A drop wa s obse rved in the sp ring months, followed ag ain by a
rise in concentration toward the su mmer time. This same beh aviour was already detected
by Gome z!" in stud ies carr ied out at the town of Onda.

Station Sampling Number of PST PM10 PM2-s PM,
period samples 1 Range 1 Range x Range 1 Range

A Sop 99
Alcorn Nov 0 1 23 63.9 10.6-123.8 55.6 9.0-108.5 27.2 2.9·50.9 13.5 1.2<!5.4

B Jul 99
Onda JulOO 9 R6.0 60.1-139.2 68.5 45.1-109.5 31.2 20.2-4 1.3 17.7 12.1-23.R

C Sep 00
Vita-real Oc t 0 1 14 59.R 22.3- 11 6.0 52.9 2 1.5-97.8 25 .~ 14.6-35.6 13.3 ~ .7 - I U

D Ju199
Gran May OI 9 46.3 27.8-64. 1 3R.9 2 1.2-56.2 IR.7 7.R-2RA 11.1 5.2-17.4

E Aug 99
Ludicntc A pr 0 1 7 26.H 13.3-43.0 21.7 10.9-35.0 11.9 4.6-17.0 6.3 2.0-10.0

x: mean value ; PST : total suspended particulate; PM IO : particulate to 10~m : PM2.5: particulate to 2.5JJ.rn; PM
part iculate to Iurn,

Table 1: Concentnnion unv le il11lg/ lIl l at tile d~ffer(,lI t sampling stations. Source: OWIl data.
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At sta tion D, located on the coast, the values iound were lower th an at the sta tions
in ceramic areas, but high er th an th ose of interior s ta tion E. Th ere is no genera l tenden cy
in the behaviour of the concen trations at sam pling sta tion D, un like w hat occu rred at the
sta tions close to the indu strial ceramic a rea.

The lowest concentrat ion values were found a t in te rio r station E, w ith a di ffe rence
o f 50-70% in all the particle-size ra nges com pared to sta tions A. 13 and C in w in ter, while
these di ffe rences decrea sed to ward sum mer in the finest pa rticles « 2.5 urn ). Du ring April,
a month of g rea ter at mos pheri c ins tab ility, th e pa rticle levels in crea sed a t inte rior sta tion
D in all the particle s izes, w hile the values io und were 30-40% lower tha n th ose of th e
s ta tions loca ted in the industr ial cer am ic areas.

The d a ta in relative per centages of each particle-s ize fraction of the suspended
particu la tes ind icat e the ranges exhibi ting the g rea tes t enrichment a t eac h s ta tion,
independen tly of thei r concen tra tion .

Particl e-s it e frac tion in %
Sa mpling <0.5 J.1 m 0.5 - 1.0 urn 1.0-2.0 ur n 2.0-1.0 urn 4.0-8.0 urn 8.0-15.0 urn 15.0-32 .0 um

station l Range x Range x Range l Ran ge l Range l Range l Range
A

Alcorn 10 4·20 9 5- 13 1-1 8 -~7 19 11-31 19 2-3-1- 1-1 0-22 16 X-26
B

Onda 13 9- IS S 6- 11 I I 7- 18 17 15- 19 22 9-35 15 9-11 IX 13-17
C

Vila- rea l I ~ 0-20 9 5-24 1-1 7-20 17 8-23 20 8-33 12 5- 1x 16 6-24
0

Gran I ~ X-:W 9 6-12 10 6- 16 15 11-19 ~ I 7-33 11 9·30 13 7-18
E

Ludicute 13 4-22 8 -1- 10 1-1 10-22 13 7-20 17 7-24 20 11-42 16 11-23
x: mean value

Table 2: Vl1 l llC~ ill j'h Cl1rresFoJldillS to caclt 11artidc-5i:e fraction. Sourct': Oil'lI data.

The m ineralogical analysis of the di fferent particle-s ize fractions of the particu la tes
showed th a t the degr ee of homogenei ty in th e mineralogi cal co m position of the samp les
is the key charac teristic d efining the th ree stu d ied env ironments. The iden tifica tion o f the
maximu m conce n tra tion level val ues and percentage of mineral phases as a function of
particle size a llow di stingui sh ing between the d ifferen t natu ral and anth ropoge nic
contribu tion p rocesses. The ep isodes of long di stance particulate transport have also been
eva lua ted acco rdi ng to the SKlRON atmosp heric mod el and the meas u rements ca rried
ou t of suspended aerosols by the 1\'ASA TO MS satell ite, as recommended by ECWGI'MI' J.

CONCLUS IONS

The s tu dy of the size d istribu tion and co m pos ition of the a tmospher ic particulates
indica te en rich me nt of so me pa rt icle -s ize fractions as a function of sam p ling po in t
locati on.

The simila rity of the concen tra tion level values an d behaviour found at the s ta tions
locat ed in towns near the ceramic industria l areas ind ica te tha t these a re con trolled by
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processes present in this industrial sector. On the othe r hand, external factors suc h as
natu ral contribu tion processes aggravate the situa tion relati ve to the base lev el stud ied at
the interior station .
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