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S.1 Scheme for particle classification



;Silikate

[Quartz]
Name=Quartz-like
Class=silicates
Si/(NatMg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+tFe)=0.7 .. 1.01
(NatMg+K+Ca+Al) /Si=0 .. 0.2

F/(F+51)=0 .. 0.499
~kappa_upper=Cl+$>0 ? (
~kappa_lower=C1+$>@ ? (

ust_upper)*(0.68%142,04/2.66%S + 1,12%58,44/2,17%C1) /(142.04/2.66%S + 58.44/2.17xC1) : (

/ ust_upper)*(0.8) :
ust_lower)(0.68%142,04/2,66%S + 1,12%58,44/2,17%C1)/(142.04/2.66%S + 58.44/2,17xCl) : (

1-f d 1-f_d .8
1-f d 1-f_dust_lower)*(0.8) :
[Ca-Si Mix]

Name=Ca-rich silicate/Ca-Si-mixture

Class=silicates

(Ca+Al+S1) / (Na+Mg+Al+Si+P+S+Cl+K+Cat+Ti+Cr+Mn+Fe)=0.7 .. 1.61

Ca/(A1451)=0.3 .. 3.333

(Na+Cl+2xS) / (A1+Si)=0 .. 0.25

~kappa_upper=C1+S>0 ? (1-f_dust_upper)x(0.68%142.04/2.66xS + 1.12x58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xC1) : (
~kappa_lower=C1+S>0 ? (1-f_dust_lower)x(0.68%142.04/2.66S + 1.12x58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xC1) : (

I
I

dust_upper)x(0.

8
dust_lower)*(0.8

1-f_
1-f_

[Pyroxene]
Name=Pyroxene-1like
Class=silicates
AL/Si=0 .. 0.1
(CatMgtFe+Si) [/ (NatMg+Al+Si+P+S+Cl+K+CatTi+CriMn+Fe)=0.7 .. 1.01
(NatMg+K+Ca+tAl+Fe)/Si=0.8 .. 1.2

IsNotInOtherGroup=yes
~kappa_upper=C1+5>0 ? (
~kappa_lower=C1+$>0 ? (

ust_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17xC1)/(142.04/2.66xS + 58.44/2.17*Cl) : (

1-f_d / 1-f_dust_upper)*(0.8) :
1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12%58,44/2,17+C1)/(142.04/2.66%S + 58.44/2,17xC1l) : (1-f_d 0.8

ust_lower)*(0.8) :

[complex QuartzMix]

Name=Complex quartz-like

Class=silicates

(AL+Si+Na+Mg+K+CatFe) / (Na+Mg+Al+Si+P+S+CL+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01
Al/Si=0.05 .. 0.25

(Na+K+Ca)/Si=0 .. 1

Fe/Si=0 .. 0.5

Ca/Si=0 .. 0.5

K/Si=6 .. 0.5

S E
Na/Si=0 ..
(Na+C1+2%S) / (A14S1)=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=Cl+S>@ ? (1-f_dust_upper)x(0.68x142.04/2.66%S + 1.12%58.44/2,17xC1)/(142.04/2.66%S + 58.44/2,17xCl) : (1-f_dust_upper)*(0.
~kappa_lower=C1+S>0 ? (1-f_dust_lower)x(0.68%142.04/2.66%S + 1.12x58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xC1l) : (1-f_dust_lower)x*(@.

o8
08

[other silicate]

Name=Other silicate

Class=silicates

(Al+Si+NatMgtK+CatFetTi) / (NatMg+Al+Si+P+S+Cl+K+CatTi+Cr+MntFe)=0.7 .. 1.01

(Na+Cl+S) / (Al+Si+Fe)=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=Cl+$>0 ? (1-f_dust_upper)x(0.68%142.04/2.66%S + 1,12x58.44/2.17xC1l)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_upper)*(
~kappa_lower=Cl+$>0 ? (1-f_dust_lower)x(0.68%142.04/2.66%S + 1,12x58.44/2,17xC1l)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(




;clay minerals

[Kaolinite]

Name=Kaolinite-like

Class=clay minerals

(AL+S7) / (NatMg+Al+Si+P+S+Cl+K+CatTi+Cr+Mn+Fe)=0.7 .. 1.61
Al/Si=0.5 .. 1.5

Fe/(AL+S1
Mg/ (AL+Si
Caf (AlL+Si
Na/ (AL+Si
K/(S1)=0 .. 0.1
(Na+C1+24S) [ (A1+S1)=0 .. 0.25

0 o2
0 o2
0 ol
0 Al

)
)
)
)

5

~kappa_upper=Cl+$>0 ? (1-f_dust_upper)*(0.68%142.,04/2.66%S + 1,12%58,44/2,17%C1)/(142.04/2.66%S + 58.44/2,17Cl) :
~kappa_lower=C1+5>0 ? (1-f_dust_lower)*(0.68%142,04/2,66%S + 1,12%58.44/2,17xCL)/(142.04/2.66%S + 58.44/2,17%Cl) :

[T1lit]

Name=I1lite-like

Class=clay minerals

(K+A14S1) [ (NatMg+Al+Si+P+S+Cl+K+CatTi+CriMn+Fe)=0.7 .. 1.01
Al/Si=0.45 .. 1.5

Mg/ (AL+51)=0 .. 0.2

Fe/(AL+51)=0 .. 0.2

(Na+Ca)/(AL+51)=0 .. 0.2

K/(51)=0.1 .. 1.01

(Na+C1+2%S) / (A14S1)=0 .. 0.25

=0
~kappa_upper=C1+S>0 ? (1-f_dust_upper)*(0.68%142,04/2.66%S + 1,12%x58,44/2,17xC1)/(142.04/2.66xS + 58.44/2,17xCl) :
(1-f_dust_lower)x(0.68%142.04/2.66%S + 1.12%58.44/2,17CL)/(142.04/2.66%S + 58.44/2,17xCl) :

~kappa_lower=C1+S>0 ?

[Smectit/Montmorrillonit spater Plot da hier auch Palygorskit]
Name=Smectite-1ike

Class=clay minerals

(Mg+Al+S1) / (NatMg+Al+Si+P+S+Cl+K+CatTi+Cr+Mn+Fe)=0.7 .. 1.01
AL/Si=0.5 .. 1.5

Fe/(A1+51)=0 .. 0.2

Mg/ (AL+51)=0.2 .. 1.01

Ca/(AL+S1)=0 .. 0.2
Na/(Al+S1)=0 .. 0.2
K/(S1)=0 .. 0.1
(Na+CL+24S) / (Al+S1)=

oo 0,25

0
~kappa_upper=C1+S>0 ? (1-f_dust_upper)*(0.68%142,04/2.66%S + 1,12%x58.,44/2,17xC1)/(142.04/2.66xS + 58.44/2,17xCl) :
(1-f_dust_lower)x(0.68%142.04/2.66%S + 1.12%58.44/2,17CL)/(142.04/2.66%S + 58.44/2,17xCl) :

~kappa_lower=Cl+S>0 ?

[Chloritgruppe]
Name=Chlorite-1ike
Class=clay minerals
(MgtFet+Al4S1) / (NatMg+Al+Si+P+S+Cl+K+CatTi+Cr+Mn+Fe)=0.7 .. 1.01
AL/Si=0.5 .. 1.5
Fe/(A1451)=0.2 .. 1.01
Ca/(Al4S1)=0 .. 0.3
(Na+C1+2%S) [ (A1+S1)=0 .
~kappa_upper=C1+5>@ ? (1-
~kappa_lower=C1+$>0 ? (1-

o 0725

f_dust_upper)*(0.68142.04/2.66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2,17xCL) :
f_dust_lower)*(0.68%142,04/2.66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2,17%Cl) :

(1-f_dust_upper)(0.8) :
(1-f_dust_lower)*(0.8) :

(1-f_dust_upper)*(0.8) :
(1-f_dust_lower)(0.8) :

(1-f_dust_upper)*(0.8) :
(1-f_dust_lower)x(0.8) :

ust_upper)*(@
ust_lower)* (0@

.8
.8

) 8
) 8




;feldspar

[K-Feldspar]

Name=Microcline-like

Class=feldspar

(K+A1+S1) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 ..
Al/Si=0.2 ..

K/Si=0.15 ..

(Cl+2xS)/Na = @ .. 0.3

(Cl+2#S) / (Al145i)=0 .. 0.125

~kappa_upper=Cl+S>0 ? (1-f_dust_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17%Cl)/(142.04/2.66%S + 58.44/2.17xC1) (1-f_dust_upper)*(0.8)
~kappa_lower=C1+5>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12%58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8)

[Na-Feldspar]
Name=Albite-like
Class=feldspar
(Na+Al+Si) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 ..
Al/Si=0.2 .. 0.45
i=0.15 .. 0.5

(Cl+#2%S)/Na = © .. 0.3

(CL+2%S) / (Al+Si)=0 .. ©.125

~kappa_upper=Cl+$>0 ? (1-f_dust_upper)*(0.68%142.04/2.66xS + 1.12x58.44/2.17xCl)/(142.04/2.66*S + 58.44/2.17xCl) : (1-f_dust_upper)*(0.8)
~kappa_lower=C1l+S>0 ? (1-f_dust_lower)x(0.68%142.04/2.66%S + 1.12%58.44/2.17%Cl)/(142.04/2.66xS + 58.44/2.17%xCl) : (1-f_dust_lower)*(0.8)

[Ca-Feldspar]

Name=Anorthite-like

Class=feldspar

(CatAl+Si) / (NatMg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01
Al/Si=0.8 .. 1.2

(Cl+2%S)/Na = @ .. 0.3

(Cl+2%S) / (Al145i)=0 .. 0.125

(Na+C1+2S) / (A1+#S1)=0 .. 0.25

~kappa_upper=Cl+S>0 ? (1-f_dust_upper)x(0.68%142.04/2.66%S + 1.12%58.44/2.17%Cl)/(142.04/2.66%S + 58.44/2.17%xCl) : (1-f_dust_upper)*(0.8)
~kappa_lower=C1+$>0 ? (1-f_dust_lower)(0.68%142.04/2.66%S + 1.12x58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8)

[complex feldspar]

Name=Complex feldspar-like

Class=silicates

(Al+Si+Na+Mg+K+Ca+Fe) / (Na+Mg+Al+Si+P+S+CL+K+Ca+Ti+Cr+Mn+Fe)=0.7 ..
Al/Si=0.25 .. 0.5

(Na+K+Ca) /Si=0.125 .. 0.7

(Na+Cl+2%S) / (A1+Si)=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=Cl+S>0 ? (1-f_dust_upper)*(0.68%*142.04/2.66%S + 1.12%58.44/2.17%Cl)/(142.04/2.66%S + 58.44/2.17%xCl) : (1-f_dust_upper)*(0.8)
~kappa_lower=Cl+S>0 ? (1-f_dust_lower)x(0.68*142.04/2.66xS + 1.12%58.44/2.17%Cl)/(142.04/2.66xS + 58.44/2.17%Cl) : (1-f_dust_lower)*(0.8)

[complex clay/Fsp-Mix]

Name=Complex clay/feldspar mixture

Class=silicates

(Al+Si+NatMg+K+Cat+Fe) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 ..
Al/Si=0.25 .. 0.5

(Na+K+Ca)/Si=0 .. 0.125

Fe/Si=0 .. 0.

o B

(Na+Cl+2%S) / (Al+Si)=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=Cl+S>0 ? (1-f_dust_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17%Cl)/(142.04/2.66%S + 58.44/2.17%xCl) : (1-f_dust_upper)*(0.8)
~kappa_lower=C1+S>0 ? (1-f_dust_lower)*(0.68%142.04/2.66xS + 1.12x58.44/2.17xCl)/(142.04/2.66*%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8)




;phyllo-silicates

[Muscovite + Biotit]
Name=Mica-like
Class=(phyllo-)silicate/clay mineral

(CatNatK+FetMg+Al+Si) /[ (NatMgtAl+Si+P+S+Cl+K+CatTi+Cr+Mn+Fe)=0.7 .. 1,01
AL/Si=0.2 .. 3

(Natk+CatMgtFe)/(S1)=0.5 .. 2.5

(Cl424S)/Na = 0 .. 0.3

(CL+24S) / (Al4S1)=0 .. 0.125

IsNotInOtherGroup=yes
~kappa_upper=C1+$>@ ? (
~kappa_lower=C1+S>@ ? (

il
I

dust_upper)*(0.68%142.04/2.66%S + 1,12%58,44/2,17%C1)/(142.04/2.66%S + 58.44/2,17%C1) : (
/

1-f_dust_upper)(0.8) :
dust_lower)*(0.68%142.04/2,66%S + 1,12%58,44/2,17xC1)/(142.04/2.66%S + 58.44/2,17xCl) : (1-f_ 0.8

dust_lower)*(0.8) ¢

[complex clay]

Name=Complex clay-mineral-like

Class=(phyllo-)silicate/clay mineral

(ALtSitNatMgtktCatFe) [ (NatMgtAl+Si+P+S+CltK+CatTi+CrilintFe)=0.7 .. 1.01
AL/Si=0.5 .. 1.5

(NgtFe+k)/S1=0.1 .. 1

Fe/Si=0 .. 0.5

Ca/Si=0 .. 0.5

K/Si=0 .. 0.5

Ng/Si=0 .. 0.5

Na/Si=0 .. 0.5

(Na+Cl+2#S) / (A1+51)=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=C1+5>0 ? (1-f_dust_upper)(0.68%142.04/2.66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=C1+5>0 ? (1-f_dust_lower)(0.68%142.04/2.66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8) :

[Palygorskit]

Name=Palygorskite-1ike

Class=(phyllo-)silicate/clay mineral

(MgtAL+ST) [ (NatMgtAl+Si+P+S+CltK+CatTi+CriMintFe)=0.7 .. 1.61
AL/Si=0.1 .. 0.5

(Mg)/(AL+51)=0.2 .. 0.7

Ca/Si=0 .. 0.1

Fe/Si=0 .. 0.1

Na/Si=0 .. 0.1

K/Si=0 .. 0.1

(Na+Cl+2xS) / (A1+51)=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=C1+$>0 ? (1-f_dust_upper)(0.68%142.04/2.66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=C1+5>0 ? (1-f_dust_lower)(0.68%142.04/2.66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8) :




;Oxides/Hydroxides

[Fe-rich]

Name=Hematite-1ike

Class=0xides/Hydroxides

AdditionalTitle=Density

Additional=5

Fe/(NatMgtAl+Si+P+S+Cl+K+CatTi+CrMntFe)=0.5 .. 0,98999
Cr/(Cr+Fe)=0 .. 0.1

Cl/(Cl+Fe)=0 .. 0.1

(F+S1)/ (F+NatMgtAL+S1+P+S+CL+K+Ca+Ti+Cr+Mn+Fe)=0 .. 0.499
Ti/Fe=0 .. 0.24999

~kappa_upper=C1+$>0 ? (1-f_dust_upper)(0.68%142.04/2,66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=C1+$>0 ? (1-f_dust_lower)(0.68%142.04/2,66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8) :

[Ti-rich]

Name=Rutile-like

Class=0xides/Hydroxides

AdditionalTitle=Density

Additional=4,1

T1/ (NatMgtAl+Si+P+S+CL+K+CatTi+CrintFe)=0.7 .. 1.01
Ca/(CatTi)=0 .. 0.3

~kappa_upper=C1+5>0 ? (1-f_dust_upper)(0.68%142.04/2,66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=CL+5%0 7 (1-f_dust_lower)*(0.68%142,04/2,66%5 + 1,12%58.44/2.17%C1)/ (142.04/2.66%S + 58.44/2.17%C1) : (1-f_dust_lover)x(0.8) :

[Ti-Ca-rich]

Name=Perovskite-1ike

Class=0xides/Hydroxides

AdditionalTitle=Density

Additional=4.1

(TitCa)/(NatMg+Al+Si+P+S+Cl+K+CatTi+Cr4lntFe)=0.7 .. 1.01

Ca/(CatTi)=0.3 .. 0.7

~kappa_upper=C1+S> ? (1-f_dust_upper)*(0.68x142,04/2.66%S + 1,12%58,44/2,17xC1)/(142.04/2.66%S + 58.44/2,17xCl) : (1-f_
~kappa_lower=C145>0 ? (1-f_dust_lower)*(0,68x142,04/2,66%S + 1,12%58,44/2,17+CL)/(142.04/2.66%S + 58.44/2,17xC1) : (1-f_dust_lower)#(

dust_upper)*(0.8) :
0.8) :

[Ilmenit]

Name=Ilmenite-1ike

Class=0xides/Hydroxides

AdditionalTitle=Density

Additional=4.72
(FetTi)/(NatMg+Al+Si+P+S+CL+K+Ca+Ti+Cr+MntFe)=0.7 .. 1.01
Ti/Fe=0.25 .. 4

~kappa_upper=C1+5>@ ? (1-f_dust_upper)*(0.68x142,04/2.66%S + 1.12%58,44/2,17xC1)/(142.04/2.66%S + 58.44/2,17xCl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=C1+5>0 ? (1-f_dust_lower)(0.68%142.04/2,66%S + 1,12%58.44/2,17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8) :




;5 non-silicates
[Calcite]

Name=Calcite-like

Class=Ca-rich

Ca/(NatMg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01

(A1+S1)/Ca=0 .. 0.3

Mg/Ca=0 .. 0.3

S/Ca=0 .. 0.3

Cl/Ca=0 .. 0.3

P/(Ca+P)=0 .. 0.19

S/(Ca+$)=0 .. 0.19

~kappa_upper=Cl+S>0 ? (1-f_dust_upper)*(0.68x142.04/2.66%S + 1.12%58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xCLl) : (1
~kappa_lower=C1+5>0 ? (1-f_dust_lower)x(0.68%142.04/2.66%S + 1.12%58.44/2.17«C1)/(142.04/2.66%S + 58.44/2.17%Cl) : (1

~f_dust_upper)x(0.8) :
~-f_dust_lower)*(0.8) :
[Dolomite]

Name=Dolomite-1ike

Class=Ca-rich

(Mg+Ca) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01

Mg/Ca=0.3 .. 3

$/Ca=0 .. 0.3

Cl/Ca=0 .. 0.3

(Al+Si)/Ca=6 .. 0.3

~kappa_upper=C1+$>@ ? (1-f_dust_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17xCl)/(142.04/2.66%S + 58.44/2.17+C1) : (1
~kappa_lower=Cl+$>0 ? (1-f_dust_lower)(0.68%142.04/2.66%S + 1.12%58.44/2.17+C1)/(142.04/2.66%S + 58.44/2.17+Cl) : (1

~-f_dust_upper)*(0.8) :
~-f_dust_lower)*(0.8) :
[Apatite]

Name=Apatite-like

Class=Ca-rich

(CatP) / (NatMg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01

Mg/Ca=0 .. 0.3

P/(Ca+P)=0.2 .. 0.8

cl/Ca=0 .. 0.3

(Al+Si)/(P+Ca)=0 .. @

dust_upper)*(0.8) :
dust_lower)*(0.8) :

.25
~kappa_upper=Cl+$>0 2 (1-f_dust_upper)*(0.68%142,04/2.66%S + 1.12%58,44/2.17+Cl)/(142.04/2.66%S + 58.44/2.17+Cl) :
(1-

1-f
~kappa_lower=Cl+S>0 ? f_dust_lower)x(0.68%142.04/2.66%S .12%58.44/2.17xC1) [/ (142.04/2.66%S + 58.44/2.17*Cl) : (1-f_
[Gypsum]

Name=Gypsum-Llike

Class=stable sulfates

(CatS) / (NatMg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01

Ca/(CatS)=0.2 .. 0.8

Mg/Ca=0 .. 0.3

Cl/Ca=0 .. 0.3

~kappa_upper=Cl+Na>0 ? (1-f_dust_upper)*(0.68%142.04/2.66xNa + 1.12x58.44/2.17xCl)/(142.04/2.66%Na + 58.44/2.17xCl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=Cl+Na>0 ? (1-f_dust_lower)*(0.68%142.04/2.66xNa + 1.12x58.44/2.17xCl)/(142.04/2.66%Na + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8) :

[Fluorite]

Name=Fluorite-like

Class=Ca-rich

(CatF) / (F+NatMg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7 .. 1.01

Ca/(Ca+S)=0 .. 0.1999

Ca/(Ca+F)=0.1667 .. 0.5

Mg/Ca=0 .. 0.3

cl/Ca=0 .. 0.3

~kappa_upper=Cl+Na>@ ? (1-f_dust_upper)*(0.68%142.04/2.66%Na + 1.12%58.44/2.17xCl)/(142.04/2.66*Na + 58.44/2.17*Cl) : (1-f_dust_upper)*(0.8) :
~kappa_lower=Cl+Na>0 ? (1-f_dust_lower)*(0.68%142.04/2.66xNa + 1.12x58.44/2.17xCl)/(142.04/2.66%Na + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8) :

[Mg-rich]

Name=Magnesite-like

Class=other

AdditionalTitle=Density

Additional=3.3

Mg/ (Na+tMg+Al+Si+P+S+Cl+K+CatTi+Cr+MntFe)=0.7 .. 1.01

~kappa_upper=C1+5>@ ? (1-f_dust_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17+Cl)/(142.04/2.66%S + 58.44/2.17xCl) : (1-
~kappa_lower=C1+5>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12%58.44/2,17xC1)/(142.04/2.66%S + 58.44/2.17Cl) : (1-

dust_upper)*(0.8) :
dust_lower)x(0.8) :




(Na+
Cl/(Na+0.54Mg)=0.5
Cl / (Cl+S)=0.7 .. 1.01

+S)=0 .. 0.25

+K+2%xCa—C 2%S) / (Na+2xMg+K+2xCa+C1+2%S)

+5>0 2 (1-f_du ipper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dus
+5>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12x58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dus

L+Si+P+S+CL+K+Ca+Ti+Cr+Mn+

+0.5%Ca)=0.3
0.7

(Al+Si+Na+C1+S)=0 .. 0.25

R 5>0 2 (1-f st_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17*C1)/(142.04/2.66*S + 58.44/2.17*C f S er)*(0.8)
+S>0 ? (1-f_dus lower)*(0.68%x142.04/2.66%S + 1.12x58.44/2.17%C1l)/(142.04/2.66*S + 58.44/2.17*( i 3 )*(0.8)

+K+2%xCa-C1-2%S) / (Na+2*xMg+K+2xCa+C1+2xS)

/Na)

Cl+K+Ca+Ti+C
g+AL+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0 .. 0.3

e / (Na+Mg S

Na+Cl+2%S) / (Al+Si)=0. .. 4
s/Cl=0 ..
F/(F+Si)=0
IsNotInOt

1+5>0 ? (1-f_dust_upper)*(0.68x142.04/2.66%S + 1.12%58.44/2.17*C1)/(142.04/2.66%S + 58.44/2.17xCl)
1+5>0 ? (1-f_du ower)*(0.68%142.04/2.66%S + 1.12x58.44/2.17+C1)/(142.04/2.66*S + 58.44/2.17+Cl)

licate mix
licate m ires
+Mg+Fe+Na+Cl+S) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7
Cl+2xS) / (Al1+Si)=0.25 .. 4
>/ (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0 .. 0.3

+5>0 ? (1-f_dust_upper)*(0.68%142.04/2.66xS + 1.12%58.44/2.17xCl)/(142.04/2.66%S + 58.44/2.17xCl)
+5>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12x58.44/2.17%C1)/(142.04/2.66*S + 58.44/2.17+Cl)

g+Fe+Na+ / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.
a+Mg+Al+Si+P+S+CL+K+Ca+Ti+Cr+Mn+Fe)=0 .. 0.3
+Si+Mg+Fe) = 0.2 .. 1.01

5>0 2 (1-f_dust_upper)*(0.68%142.04/2.66*S + 1.12%58.44/2.17%C1l)/(142.04/2.66%S + 58.44/2.17%Cl) = )*(0.8)
S>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12%58.44/2.17*C1)/(142.04/2.66%S + 58.44/2.17xCl) f er)*(0.8)

om|
g+Al+Si+S+Cl+K+Ca+Fe) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7
Cl) / (Na+Mg+Al+Si+P+S+CL+K+
a+Mg+A1+S1+P+S+CL+K+C
Ca+K+Mg+Fe) / (Na+Mg+Al+Si+P+S+C
(AL+S9) / (Na+ +S9+P+S+CT+K4C
NotInOtherGr
68%142.04/2.66%S + 1.12%58.44/2.17xC1)/(142.04/2.66%S + 58.44/2.17*Cl) :
68%142.04/2.66%S + 1.12%58.44/2.17+Cl)/(142.04/2.66%S + 58.44/2.17+Cl) : (1-f_dus




;Sulfates

[Na Sulfate]

Name=Sodium sulfate

Class=soluble sulfates

(Na+Mg+S+Cl) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7

S/(Na+0.5%Mg)=0.8 .. 2

Cl/(Na+0.5%Mg)=0 .. 0.2

Cl / (Cl+S)=0 .. 0.3

K/Na=@ .. 0.5

ca/N .. 0.5

Mg/Na=@ .. 0.5

(A1+S1) /(Na+Cl+S)=0 .. 0.25

~kappa_upper=Cl+S>0 ? (1-f_dust_upper)*(0.68%x142.04/2.66*S + 1.12x58.44/2.17%xCl)/(142.04/2.66*S + 58.44/2.17*xCl) : (1-f_dust_upper)*(0.8)
~kappa_lower=Cl+S$>0 ? (1-f_dust_lower)*(0.68%142.04/2.66*S + 1.12%58.44/2.17%C1)/(142.04/2.66%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8)
~SSIB=(Na+2*Mg+K+2*xCa-C1-2%S) / (Na+2*Mg+K+2xCa+C1+2%S)

~FI_Mg_Na=lg(Mg/Na)

~FI_Ca_Na=lg(Ca/Na)

~FI_Mg_Cl=1g(Mg/Cl)

~FI_Na_Cl=1g(Na/Cl)

~FI_S_Cl=1g(s/cl)

[sulfate]

Name=Ammonium-sulfate-like

Class=soluble sulfates

S/ (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7

Cl / (C1+S)=0 .. 0.3

Na/S=0 .. 1.01

Cl/S=0 .. 0.2

Si/S=0 .. 0.5

(A1+S1)/S=0 .. 0.25

~kappa_uppe 1+5>0 ? (1-f_dust_upper)*(0.68%142.04/2.66%S + 1.12x58.44/2.17xC1l)/(142.04/2.66%S + 58.44/2.17xC1l) : (1-f_dust_upper)*(0.8)
~kappa_lower=Cl+S$>0 ? (1-f_dust_lower)*(0.68%142.04/2.66*S + 1.12x58.44/2.17%xCl)/(142.04/2.66*S + 58.44/2.17*xCl) : (1-f_dust_lower)*(0.8)
~SSRTB=(Na+2*Mg+K+2%Ca-C1-2%S) / (Na+2xMg+K+2xCa+C1+2%S)

~FI_Mg_Na=1g(Mg/Na)

~FI_Ca_Na=lg(Ca/Na)

~FI_Mg_Cl=1g(Mg/Cl)

~FI_Na_Cl=1g(Na/Cl)

~FI_S_Cl=1g(s/Cl)

[complex sulfate]

Name=Complex sulfate

Class=soluble sulfates

(Na+Mg+K+Ca+S+Cl) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7

(A1+Si)/S=0 .. 0.25

Cl / (Cl+S)=0 .. 0.3

IsNotInOtherGroup=yes

~kappa_upper=Cl+5>0 ? (1-f_dust_upper)*(0.68%142.04/2.66%S + 1.12%58.44/2.17xCl)/(142.04/2.66%S + 58.44/2.17*Cl) : (1-f_dust_upper)*(0.8)
~kappa_lower=C1+S>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12%58.44/2.17*Cl)/(142.04/2.66*%S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8)
~SSRIB=(Na+2xMg+K+2*Ca-Cl-2%S) / (Na+2xMg+K+2*xCa+C1+2%S)

~FI_Mg_Na=1lg(Mg/Na)

~FI_Ca_Na=lg(Ca/Na)

~FI_Mg_Cl=1g(Mg/Cl)

~FI_Na_Cl=1g(Na/Cl)

~FI_S_Cl=1g(s/Cl)

[complex sulfate-chloride]

Name=Complex soluble salt

Class=soluble sulfates

(Na+Mg+K+Ca+S+Cl) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7

(A1+S7)/S=0 .. 0.25

IsNotInOtherGroup=yes

~kappa_upper=Cl+S$>0 ? (1-f_dust_upper)*(0.68%142.04/2.66*S + 1.12x58.44/2.17%xCl)/(142.04/2.66*S + 58.44/2.17*xCl) : (1-f_dust_upper)*(0.8)
~kappa_lower=C1+S>0 ? (1-f_dust_lower)*(0.68%142.04/2.66%S + 1.12%58.44/2.17*Cl)/(142.04/2.66*S + 58.44/2.17xCl) : (1-f_dust_lower)*(0.8)
~SSRIB=(Na+2xMg+K+2%Ca-C1-2%S) / (Na+2xMg+K+2xCa+C1+2%S)

~FI_Mg_Na=1lg(Mg/Na)

~FI_Ca_Na=lg(Ca/Na)

~FI_Mg_Cl=1g(Mg/Cl)

~FI_Na_Cl=1g(Na/Cl)

~FI_S_Cl=1g(s/Cl)

[Alunite]
Name=Alunite-like
Class=stable sulfates
(AL+K+S) / (Na+Mg+Al+Si+P+S+Cl+K+Ca+Ti+Cr+Mn+Fe)=0.7
Ca/(CatAl+K+S)=0 .. 0.05

Si/(Si+Al+K+S)=0 0.1
K/ (A1+K+5)=0.05 .. 0.3
S/(Al1+K+S)=0.15 .. 0.5
Al/(Al+K+5)=0.3 .. 0.8
~kappa_upper=Cl+Na>0 ?
~kappa_lower=Cl+Na>0 ?

(1-f_dust_upper)*(0.68%142.04/2.66%Na + 1.12%58.44/2.17xCL)/(142.04/2.66xNa + 58.44/2.17xC1l) : (1-f_dust_upper)*(0.8)
(1-f_dust_lower)(0.68%142.04/2.66%Na + 1.12%58.44/2.17+CL)/(142.04/2.66%Na + 58.44/2.17xCl) : (1-f_dust_lower)*(©.8)
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S.2 Determining the size distributions from the freewing impactor measurements
For calculating the atmospheric size distribution from the FWI, the collection efficiency of the FWI has to be considered.
The collection efficiency E(P) is parameterized from the experimentally determined values for discs given by May and

Clifford (1967) as a function of impaction parameter P:

where S is the stopping distance and D is the characteristic dimension, here 25 mm.
While P equals to the Stokes number within the Stokes regime, in the current work the particle Reynolds numbers are
considerably higher. In this regime, in analogy to Hinds (1999) the stopping distance (S) can be approximated with better than

3 % accuracy as

d Rel/3
S = Pamb ' Camb Rell)/3 —v/6taninverse d , 2)
Pa - \ﬁ \/6
where pgmp 1s the ambient particle density, estimated from chemical composition, p,, is air density, and v is aerodynamic
shape factor. Results of the trigonometric function must be given in radian. The dry aerodynamic shape factor is assumed as
constant similar to Ott and Peters (2008).
The particle Reynolds number is calculated as
Pa * Vi damb
Rey = —————«—
: V7
where v; = \/v2 + v? is the impaction velocity

v, = 27l f,- is the speed of the collector in the plane of rotation

3)

l is the collector arm length
fr is the rotation frequency
v is the wind speed

7 is air viscosity

The collection E(P) efficiency for P>0.125 is then parameterized and the according correction is

e e (028) @)

The total investigated volume (V;) for the concentration calculations is determined by
V; = Av;t;, where
A is the analyzed area,

t; is the sample collection time.

10
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S.3 Calculation of the feldspar indices

The index values show the closeness of a particle composition to pure feldspar. They are composed of three properties, the

overall contribution of feldspar-specific elements to the particle composition and the closeness to the feldspar Al/Si ratio as

well as to the K/Si or alkali/Si ratio. The overall contribution of specific elements is calculated as

|Na| +|Al| +|Si| +| K| +|Cal

rsit =

Closeness w.r.t Al/Si is determined as

. | AUl 3|Na| + 3|K| +2|Cal
Fsp ALST G4 TN a| +| K| + 2|Cal

L—lg(rsspaiysi)| ¥V 017 a175i <10
Qfsp,Al/Si =450 A4 Tfsp,Al/Si <0.1

0 v T fsp,Al/Si > 10

Closeness w.r.t K and alkali ratio is calculated as

3K
Tfsp,K/Si = |SZ|

1- lg(Tfsp,K/Si) v 01 < Tfsp,K/Si < 10
Qfsp,Al/Si =40 v Tfsp,K/Si < 0.1

0 v Tfsp,K/Si > 10

3|Na| + 3|K| +2|Cal
Tfsp,NaKCa/Si = |Sz|

1- Zg(rfsp,NaKCa/Si) vV 01< Tfsp,NaKCa/Si <10
Qfsp,Al/Si =40 v Tfsp,NaKCa/Si < 0.1

0 V' Tyep,NaKCassi > 10

The similarity of a particle’s composition to pure feldspar in expressed then as

11

|Na| +|Al| +|Si| +| K| +|Ca| +|Mg| +|P| +|S| +|Cl| +|Ti| +|Fe]

®)

(6)

)

®)

€))

(10)

)



45  Prop =715:Q fsp, a1/5iQ fsp,NaKCa/Si

and to pure K-feldspar as

Prspx =7151Q fsp,A1/5iQ fsp,ic/si

For example, the P, value becomes 1 for pure microcline or plagioclase and 0 for sodium chloride or quartz.

12
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