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Figure S1. Images and spectra recorded for different oxide minerals — corundum, anatase and
silicon dioxide (amorphous) utilizing ATR-FTIR spectroscopy, O-PTIR and Raman spectroscopy

and AFM-IR spectroscopy.
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Figure S2. Images and spectra recorded for different carbonate and sulfate minerals — calcite,
sodium sulfate and ammonium sulfate utilizing ATR-FTIR spectroscopy, O-PTIR and Raman

spectroscopy and AFM-IR spectroscopy.
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Figure S3. Images and spectra recorded for different aluminosilicates — montmorillonite and
zeolite utilizing ATR-FTIR spectroscopy, O-PTIR and Raman spectroscopy and AFM-IR

spectroscopy.
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Figure S4. Raman spectrum for Arizona Test Dust (AZTD). As can be seen, fluorescence signal

1s observed.
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Table S1. Summary of classes of minerals, minerals, CAS numbers and sources used.

Classes of Minerals Minerals CAS # Source
a-FeOOH (Goethite) 20344-49-4 Alfa Aesar
a-Al203 (Corundum) 1344-28-1 Alfa Aesar

Oxides TiO, (Anatasc) 13463-67-7 Amggﬁgitsml\j[;‘fe ‘fafs‘ e
SiO2 (Amorphous) 7631-86-9 Aldrich Chemistry
NaNOs 7631-99-4 Sigma Aldrich
Carbonates, Sulfates, CaCOs (Calcite) 471-34-1 Alfa Aesar
and Nitrates NazS04 7757-82-6 Fisher Chemical
(NH4)2SO4 7783-20-2 Fisher Scientific
Kaolinite 1318-74-7 Sigma-Aldrich
Clg ys qu Montmorillonite SWy-2 * The Clay ‘Minerals
Aluminosilicates Society
Zeolite (Type 13X) 1318-02-1 Sigma Aldrich
Complex Multi Arizona Test Dust | ISO 12103-1* | Powder Technology Inc.
component Samples

*CAS # 1s not provided, so specific sample type is provided instead.

Table S2. Vibrational mode assignments of different mineral oxides from infrared spectroscopy
utilizing ATR-FTIR, O-PTIR, and AFM-IR spectroscopy.

Sample Wavenumber (cm'l) Assienment
P ATR-FTIR O-PTIR AFM-IR 8
Corundum (a-ALO3)! 820 816 818 Al-O stretch
Anatase (TiO) 2 802 802 808 Ti-O stretch
. 814 824 822 Si-O stretch
3.4
Amorphous Si0, 1084, 1220 | 1064, 1220 1086 Si-O-Si stretch

Table S3. Vibrational mode assignments of different mineral oxides from micro-Raman
spectroscopy.

-1
Sample Wavenumber (cm”) Assignment
Raman
Corundum (o-Al2O3)? ggg; O-H stretch
396 O-Ti-O bend
Anatase (TiO,) ¢ 519 Ti-O stretch
638 Ti-O bend
Amorphous SiO> Fluorescence signal observed -
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Table S4. Vibrational mode assignments of different carbonate and sulfates from infrared
spectroscopy utilizing ATR-FTIR, O-PTIR, and AFM-IR spectroscopy.

Wavenumber (cm™)

Compound ATR-FTIR O-PTIR AFM-IR Assignment
74 74 74 V2, Out-of-plane
bend
. 1400, 1444 1424, 1458 V3, Asymmetric
9,10 ’ 9 ’ 9 ’
Calcite (CaCOs3) 1432 1514 1504 stretch
Combination
1796 1796 B bands (v1 + v4)
997 992 990 v1, SO4* stretch
Sodium Sulfate!!-!2
1125,1184 113%818171’ 110?1818128’ v3, SO4*" stretch
1080, 1110, 5
Ammonium 1082, 1164 1090, 1170 1130, 1160 v3, SO4* stretch
Sulfate!3:14 1412 1420 1416 v4, NH4" stretch
3040, 3208 3206 -- v3, NH4" stretch

Table S5. Vibrational mode assignments of different carbonate and sulfates from micro-Raman

spectroscopy.
1
Compound Wavenumber (cm”) Assignment
Raman
714 V4, in-plane bend
V1, symmetric
1090
stretch
Calcite (CaCO3)" 1440 V3, asymmetric
stretch
Combination
1758 bands (V1 + v4)
456 V2, SO4*" stretch
. 630 v4, SO4" stretch
16,17 )
Sodium Sulfate 990 v1, SO4 stretch
1126 v3, SO4% stretch
446 v2, SO4% stretch
Ammonium 618 v4, SO4% stretch
Sulfate!316-19 973 v1, SO4> stretch
3143 N-H stretch
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Table S6. Vibrational mode assignments of different aluminosilicates from infrared spectroscopy

utilizing ATR-FTIR, O-PTIR, and AFM-IR spectroscopy.

Compound Wavenumber (cm'l) Assienment
pou ATR-FTIR O-PTIR AFM-IR 8
870 874 863 Al-Fe-OH bend
1024, 1056, 1056, 1062, .
Montmorillonite® | 1110, 1176 1024, 1114 1108, 1176 $i-O stretch
1626 - -- O-H bend
3628 - -- O-H stretch
912,963,983, | 912,966, 1002, | Al-OorSi-O
912, 963, 1062 asymmetric
1062 1062 .
Zeolite?! strete
1434 1412 1408 AlQy4 tetrahedra
1650 1630, 1650 1630, 1656 O-H bend
3218 3130, 3218 - O-H bend

Table S7. Vibrational mode assignments and observation of fluorescence for different
aluminosilicates and for AZTD

Compound

Wavenumber (cm™)

Assignment
Raman
Montmorillonite Fluorescence signal observed —
Al-O-Al or Si-
492 O-Si stretch
713 Si-O bend
973 AI-Q-AI stretch,
Zeolite?! 2 SiOy4 stretch
Al-O bend, Si-O
1048 bend
1107 Si-O stretch
3446 O-H stretch
Arizona Test Dust

(AZTD)

Fluorescence signal observed
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