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This supplement shows the laboratory mass reference mass spectra that were used to infer characteristic marker
peaks for a number of particle types.

Figures S1 through S12 show the data sampled at MPIC, Figures S13 though S20 those measured at the AIDA
facility of KIT. The mass spectra obtained from one particle type were clustered using the fuzzy c-means
algorithm as explained in the main text. Typically, the largest cluster (the most frequent spectrum type) is shown
and the percentage of spectra contained in this largest cluster is given. In certain cases, the two or three largest
clusters are shown, giving an indication on the variability of mass spectra from one particle type.
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Figure S1: Average spectra of different amino acids from laboratory measurements at MPIC: 1) alanine;
2) cysteine; 3) glutamic acid; 4) leucine; 5) proline; 6) tryptophan.
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Figure S2: Average spectra of different substances biological origin from laboratory measurements at
MPIC: 7) valine; 8) riboflavin; 9) glucose; 10) sucrose.
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Figure S3: Average spectra of protein measurements from the laboratory measurements at MPIC:

chlorophyll; 12) hemoglobin.
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Figure S4: Average spectra of different substances of biological/natural origin from the laboratory
measurements at MPIC: 13) fiber cellulose; 14) microcrystalline cellulose; 15) sea salt.
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Figure S5: Average spectra from the investigation of different types of pollen from the laboratory
measurements at MPIC: 1) birch; 2) hazel nut; 3) pine; 4) rye.
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Figure S6: Average spectra of biomass burning particles from the laboratory measurements at MPIC
bangkirai; 2) brown coal; 3) beech.
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Figure S7: Average spectra of biomass burning particles from the laboratory measurements at MPIC:
euro pallet; 5) spruce; 6) pine.
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Figure S8: Average spectra of different PAHs from the laboratory measurements at MPIC: 1)
benzo[ghi]perylene; 2) dibenzo(a,h)anthracene; 3) triphenylene.
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Figure S9: Average spectra of fuel exhaust particles from the laboratory measurements at MPIC: 4) fuel
exhaust; 5) incomplete combustion of fuel exhaust.
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Figure S10: Average spectra of particles from cigarette smoke from the laboratory measurements at
MPIC: 6) cigarettes with additives; 7) cigarettes without additives; 8) airborne measurement from
cigarette smoke without measurements.
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Figure S11: Average spectra of particles from cook emissions/barbecue from the laboratory

measurements at MPIC: 1) background aerosol; 2) spilling of coal; 4) heating of the coal; 5) barbecuing of

cheese.



g

) 11 spectra (16 %)

42 39
>
2 012 0.12
c
[J]
E 008 26 0.08 27
g T 3 43
= 0.04 0.04 63
i as|1® 97 120 12 3 5157 70
7
O I oo Uk M Aiad e, .
[ [ [ [ | T [ T [ T [ T
0 50 100 150 200 40 80 120
5b) m/z 6 spectra (9 %) m/z
26 39
2 0.20 0.25
[%2]
5 0154 L) 0.20 23
= 36 0.15
< 0.10 0.10 N
s 0.05 42l p0
o d] 72 g4 96 0.05 12 4i56f0 72 gg 104113
= 0.00 O | N 1 O A i S 0.00 . I I S A O F T
[ [ [ [ | T [ T [ T [ T
0 50 100 150 200 40 80 120
6) m/z 63 spectra (93 %) m/z
39
> 0.06 0.25
2 0.20 23
[0]
£ oo 015
QL 0.10
2 0.2 ) 1 g1 97 113
% 0.05 12 27 [l 62 ] |
= 000 000~ L.l th b S
[ [ [ [ | [ [ [ [ |
0 50 100 150 200 0 50 100 150 200
7) m/z 103 spectra (98 %) | m/z
. 26 a2 0 16 39
2 0.08 :
3 006 0.12
£
g 004 o7 0.08 22
=] 6 12 3
0.04
g 0.02 7 |_15u TJ“L 8l 97 113
0.00 r : : I I 0.00 . L._l I - : ,.._uil..‘......_l.;..._.._l._.._l____ S
0 50 100 150 200 40 80 120
m/z m/z

Figure S12: Average spectra of particles from cook emissions/barbecue from the laboratory
measurements at MPIC: 5) barbecuing of sausages (smooth); 6) barbecuing of sausages (coarse); 7)
barbecuing of steak.
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Figure S13: Average spectra of different bacteria types from the laboratory measurements at the AIDA:
1) PS-32b-74; 2) PF-CGina; 3) Snomax®.
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Figure S14: Average spectra of ground leaves and two different types of pollen from the laboratory
measurements at the AIDA: 1) maple leaves; 2) birch pollen; 3) sun flower pollen.
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Figure S15: Average spectra of soil dusts with different origins from the laboratory measurements at the
AIDA: 1) Argentina; 2) Switzerland.



&

234 spectra (21 %) |

26 39
z 04 0.25
] 56
$ 03 0.20
iS5 0.15
0.2
.g 1&? 0.10 2427 485
< 0.1
% 42 75 0.05 7 _“28 44
= 0.0 B R N 0.00 4 — Ll ol o
I I I I ] T I T I T I T
0 50 100 150 200 40 80 120
3b) miz m/z
424 spectra (37 %) | ”
2 7
o 0.10 0.15
@& 0.08 39
£ 0.06 0.10
()
2 0.04 2854
S 002 119 0.057 . J L
= 0.00 . .1_. _.__L__I_____l_?_g___l 0.00 ,l 1] q%l
0 50 100 150 200 40 80 120
3c) m/z m/z
. |210 spectra (18 %) | 39
@® 0.06 0.6
g
E 004 04
g 002 -
©
= - ok 0.0 -
[ ] T
150 200
43)
104 tra (29 %
> 0.25 26 spectra ( o) | 0.20
(2]
| o o5 || 2
£ . 42 54
o 24 0.10
“LEE gég 16 f 36[45 .8 0.05 e 4
S oo llablESre 000 ool MElledt s
[ [ [ [ ] T [ T [ T [ T
0 50 100 150 200 40 80 120
4b) m/z m/z
76 25 spectra (10 %) 39
5 26 0.15 2
c 0.08 I 60
© 0.10 23
=
g 0047 i psy f° 0.05
o) | 714 97 119 179 7 4§ §
= 0.00 . - B O T S 0.00 - 1 Mkl (| S
[ [ [ [ ] T [ I T [ T
0 50 100 150 200 40 80 120
4C) m/z m/z
> 012 ™ 47 spectra (13 %) | 012 7
2 0.10
39
g 0.08 0.08 43
5 0.06 25 36 7 3
2 0044 l ® s | o 004 |} o5
© 6 15
G 0.02 [ _LL L . l| u ]u ..J.. 105115
OOO L 000 PR BN N B 1. | Th e e
I I I I ] T T I T
0 50 100 150 200 40 80 120
m/z m/z

Figure S16: Average spectra of soil dusts with different origins from the laboratory measurements at the
AIDA: 3) China; 4) Germany.
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Figure S17: Average spectra of different types of dust from the laboratory measurements at the AIDA: 5)

Ethiopian (volcanic dust); 6) Morocco (desert dust).
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Figure S18: Average spectra of different types of minerals from the laboratory measurements at the
AIDA: 1) Hematite 2) Illite; 3) Kaolinite.
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Figure S19: Average spectra of Feldspar (FS05; Na-rich) from the laboratory measurements at the AIDA.
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Figure S20: Average spectra of two different types of soot from the laboratory measurements at the

AIDA: 1) CAST; 2) GSG.
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