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El material particulado atmosferico (PM): Material
heterogeneo solido y/o liguido presente en suspension en
la atmosfera

Alfons Puertas — Fabra Observatory
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Emisiones de PM por el trafico rodado
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Evolucion temporal de emisiones exhaust vs non-exhaust
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PM,, emissions from road traffic in the Netherlands

PM10 (kton)
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Contribucion media a los niveles de PM

Barcelona (2003-2010)
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_CSIC THE PROBLEM OF PM

ROAD DUST CONTRIBUTIONS, ANDALUCIA (2003-2010)
Trend of source contributions (Algeciras Bay 2005-2010)

Motor exhaust Road dust
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Distribucion de metales (ng/m3) en Espafia
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Sb depositado en via de trafico
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Medidas para mitigar la resuspension

e Barrido

« Baldeo
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Barrido en seco

Study

Location

Cleaning method

Sgience of the Total Environment 408 { 2010) 3070-3084

Contents lists available at ScienceDirect

Science of the Total Environment

jeurnal homepage: www.elsevier.com/locate/scitoteny

Review

A review on the effectiveness of street sweeping, washing and dust suppressants as

urban PM control methods

F. Amato ®

X. Querol %, C. Johansson ™, C. Nagl ¢, A. Alastuey *

Background assessment

Detailed effects

Chow et al., 1990

Nevada, USA

No discernable differences in airborne geologic PM10

Kantamaneni et al., 1996

Spokane, Washington, USA

Regenerative air vaccum sweeper

Upwind/downwind technique

Only a little decrease in PM10 emission

Kuhns et al., 2003

Treasure Valley, [daho, USA

Mechanical and vacuum sweppers

Upwind/downwind technique

No measurable reduction in PM10 emission potentials

Norman and Johansson, 2005

Stockholm, Sweden

Mechanical sweeper

Ratio with a reference site

No reductions in PM10 (short term)

Gertler et al., 2006

Lake Tahoe, Nevada, USA

Wet and dry broom sweepers

Upwind/downwind technique

Deicers emit less than abrasives; Sweeping increased the PM10
re-entrainment rate

Diring et al., 2007

Berlin, Germany

Vacuum sweeper

NOx and meteorology monitoring

No significant difference was found in PM10 levels

Baumbach et al. 2007

Stuttgart, Germany

Vacuum sweeper

NOx and meteorology monitoring

No significant reduction of PM10 levels

Aldrin et al., 2008

Drammen, Norway

Sweeper (not specified)

Tunnel study, meteo conditions wer:
assessed

No reductions in PM10 nor PM2.5




 Experimentos en EU
— Barcelona (2008 y 2009)

— Madrid
— Castelldn

— Holanda
— Alemania
— Suecia

— ltalia

— Noruega
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Barcelona: efecto en la masa de
particulas depositadas
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PMz1o (ug m'3)
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Efecto en aire ambiente PM,,

Cabinas de monitorizacion Con baldeo Sin baldeo
(Hg m=) (Hg m=)
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Barcelona: efecto en la composicion quimica de PM,,
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PM1o g m*

PM1o pg m*

PMio pg m*
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Madrid : Calle Velazquez
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Madrid: efecto en aire ambiente (PM,,)
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e Otros estudios

— Canada: 2-3 pg/m? reduccion en estacion de
trafico (pobroff et al., 1999)

— Suecia: 6% reduccion en estacion de trafico Nnorman
and Johansson, 2006)

— Taiwan: hasta 30% reduccion en TSP (changetal.,
2005)

— Alemania: 2 pg/m? reduccidn ohn et al., 2006)

— No se ha observado reduccion en Noruega e
Italia (amato et al., 2010)
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» Aglomerantes:
— Ca-Mg acetato (CMA)
— CaCl,, MgCl,
— Polimeros

Carrer Industria (Abril-Mayo 2013)
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Estudios previos con CMA

Suecia: 35% reduccion diaria (Norman and Johansson, 2006).
Austria: 20-30% reduccion diaria (10% annual)

www.life-cma.at

Stuttgart, no hubo reduccion

Londres:
— No se registro reduccion significativas en vias urbanas




» Asfalto poroso

— Generalmente utilizado para reducir ruido y
mejorar drenaje

— Puede retener particulas respirables

— Ensayos prometedores en Suecia
(http://www.slb.nu/elvf/) Y Suiza (Gehrig et al., 2010)

26



Conclusiones

El barrido en seco no ha mostrado beneficios en PM10 a corto plazo

La efectividad del baldeo parece mas ligada al factor humedad, que
a la remocién de particulas del firme

Reduccién PM10 en Duracioén
estaciones de trafico

Barcelona (2008) 7-10% <24 horas
Barcelona (2009) 20% 6 horas
Madrid (2009) 5% 5 horas

A la espera de nuevos resultados sobre aglomerantes en Barcelona

La mitigacion es necesaria, pero es solo una ficha del puzle. Las
medidas no-tecnologicas son las mas eficaces

GOBIERNO MINISTERIO
DE ESPANA DE ECONOMIA
) Y COMPETITIVIDAD
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Radiative Forcing relative to 1750 (W m-2)
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Fuentes de r_oad dust
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Superacions al 2011

VLA: Avilés?2

VLD: Sevilla, Granada, Cdérdoba,
Villanueva del Arz., Huelva,
Bailén, Alfaro, Bilbao, Puertollano,
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EVOLUCIO DE NIVELLS MITJANS DE QUALITAT DE L’AIRE
Ultims 11 anys ZONA METROPOLITANA 1 & 2

Annual evolution 90.4 percentile PM10 ZQA2
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Evolucion del road dust
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Castellon: industrial ceramic production

- 250 companies (tiles, spray-dried granules, pigments..)
- 17% of the worldwide supply
- consumes 12 Mt/year of clay

500 dump trucks day!




4. Road Cleaning method




ng/m3

2500

Castellon: effect on PM,,

Cleaning days No cleaning Reduction

Cleaned Canyon 43
Reference 1 45
Reference 2 31

# of trucks — No cleaning Cleaning

2000 -
1500 +
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0
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50 -7
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Why no reduction?

» simply not observed (measurements 30 m
from the road) ?
« too high deposition rate (46-85 mg m2h') ?
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Type of pavement

*Granite pavement was found to be more prone (70% higher) to PM10
production compared to the quartzite pavements (Gustafsson et al., 2009).

*Total wear of a pavement normally decreases with increasing aggregate size.

*Mafic, volcanic rock is the most resistant while granite is least resistant to
wear. (Raisanen et al., 2003)

*Conditions of pavement are also important: fresh abrasion particle emissions
from pavements in good condition are quite low. (Gehrig et al., 2010).
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