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o Absence of Cu, Fe and Mn in air quality models

Objective : Modelling Cu, Fe & Mn at European scale
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o Non harmonized methods and data
o Wrong/missing emission factors

o Wrong/missing activity data



European Emissions for Cu
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European Emissions for Fe and Mn

Example of the building of Fe emission inventory

Cu emissions

m by brakes (kg/yr)
o™ 0
N>




European Emissions for Fe and Mn
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- Documentation (EMEP, Citepa)
- Articles,
- Reports,

- In situ measurements,
- laboratory measurements,
- Source Attribution (PMF, ...)



European Emissions for Fe and Mn

Example of the building of Fe emission inventory

Cu emissions
m by brakes (kg/yr)
o™e
D x|  Fe emissions Fe overall
%Fe Fe by brakes (kg/yr) 5 inventory
%Cu $ Cu
PM10
- Documentation (EMEP, Citepa) Other GNFR/NFR/subNFR sectors
- Articles, - Combustion (coal/oil/wood ....)
- Reports, - Lubricants
- Railway abrasion
In situ measurements, - Industry (processes, energy prod.)

laboratory measurements,
Source Attribution (PMF, ...)



European Emissions for Fe and Mn
Fe - 2013 oo Mn-2013
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Simulation at European scale

o Regional CTM CHIMERE
9km x 9km over Europe

o Metals are chemically inert

o Cu, Fe, Mn emissions in coarse
mode (median 4um)
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Simulation at European scale

Cu concentrations / source — 2013-2014 mean
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Simulation at European scale

Fe concentrations / source — 2013-2014 mean

o Regional CTM CHIMERE
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Simulation at European scale - model evaluation —2013-2014
PM., Cu
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Simulation at European scale - model evaluation —2013-14
PM., Cu Fe Mn
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Simulation at street scale - Cu

o Street-scale Munich model — Kim et al, 2022
o Cu, Fe Emissions from traffic = COPPERT
o April-June 2013
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Simulation at street scale - Fe

o Street-scale Munich model — Kim et al, 2022
o Cu, Fe Emissions from traffic = COPPERT (consistent with EMEP/CITEPA)
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Conclusions & perspectives

o New inventories available for European Cu, Fe and Mn emissions
o Cu inventory is already satisfying
o Fe and Mn inventory much too low

o Brake abrasion source for Fe and Mn likely too low
o What do we think of railway emissions ?
o What about size distribution ?

o Coupling with lung chemistry model is planned
> Adding solubility information is then needed (PhD Sara-Fanta Kouyaté)



Perspectives -> Cu emissions (t) trends for France
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o Cu trends are stable contrarily to other pollutants (exhaust)
o Trends driven by vehicle fluxes (veh.km) — Private cars, trucks ...

o Electric or hybrid vehicles with regenerative braking have much lower emission factors
o Formulation of pads can be changed (Copper removed in the US)






Cu emissions, 2013 (Mg)

(a) Cu EMEP inventory (b) PM10 EMEP inventory

600 - 571 500 -
DS
432
o5 400-
432 0)
e 343
™
400 - =
o
N 300-
z
292
075 o 296 241 241
W
2,
& 200-
200 - o 153
=
i3
93 Q- 400-
65
e
. = o | M8
AT BE CH DE DK ES FR GB IT PL AT BE CH DE DK ES FR GB IT PL
Country

Fig. 2. (a) Cu emission (Mg) and (b) PM, emission (Gg) for the year 2013, from EMEP.
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European Emissions for Cu —> Spatialization

PM,,, 2013, EMEP Cu, 2013

60

55
|

e (L 0.01
| F 0.001

(oL‘0%sL‘0)/SW

— 1e-04

— 1e-05

45

1e-06
1e-07
1e-08

40

1e-09
1e-10

35
|

Cu/PM,, by GNFR (activity sector)
Dubois et al, 2025



	Diapositive 1 Metal modelling in Europe  - Cu, Fe, Mn -
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25

