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Scheme 1. Schematic for Portable Raman Instrument (pRS).

The portable Enspectr RaPort® Raman spectrometer (pRS) is a ‘pistol-like’
handheld instrument weighing 2.1 kg, equipped with a thermoelectrically
cooled silicon CCD and a 532-nm laser at maximum output power of 30 mW, an
integrated optic and electronics embedded in the body of the instrument. The
laser spot is focussed by the front lens on the sample with a spatial resolution of
nearly 0.5 mm.

SAMPLE

Adapted from http://enspectr.org/wp-content/uploads/2017/06/RaPort_mineral-
ogy_EN_org.pdf



Scheme 2. XRPD qualitative bulk analysis.

Scheme 2. 1. Valmalenco quarry. Vein of long-fibre chrysotile.
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Scheme 2.2. Balangero mine. Vein of slip short-fibre chrysotile.
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Scheme 2. 3. Balangero mine. Vein of long-fibre chrysotile with balangeroite.
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Scheme 2. 4. Tontouta mine. Vein of chrysotile and fibrous antigorite.
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Scheme 2. 5. Tontouta mine. Tremolite vein.
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Scheme 3. Representative Raman spectra of non-asbestos phases collected with portable Raman Spectrometer (pRS).
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Scheme 4. Assignment of peaks in the Raman spectra at low- and high-wavenumber regions of investigated asbestos
and asbestos-like minerals.

Serpentine minerals

Chrysotile Antigorite  Lizardite Attribution
232 229 230 M-O
345- - 349 M-O
388 377 386 Vs 5104
- 520 532 Perpendicular Mg-O/Si-O bend
622 631 621 OH-Mg-OH translation
691 687 689 Vs Si-Ob-Si
- 1045 - Vas Si-Ob-Si
3651 - 3660 vsouter OH
3691 3665 3683 vsouter OH
3698 3695 3703 vsinner OH
The band wavenumber is reported in cm
Amphibole asbestos minerals
Actinolite Amosite Anthophyllite Crocidolite Tremolite Attribution
147 154 112 143 124 M-O
216 223 M-O
382 349 382 395 M-O
528 429 534 Perpendicular Mg-O/Si-O bend
668 660 674 664 674 Mg-O / Si-O- bend or stretch
968 964 930 Vas 5i-Orb
1023 1028 Vas S5i-Op-5i
1048 1020 1044 1082 1060 Vas S5i-Op-5i
3624 3618 OH-stretch
3643 3637 OH-stretch
3660 OH-stretch
3674 3675 OH-stretch

The band wavenumber is reported in cm™-

Scheme 5. Raman spectra of bundle of intermixed chrysotile and fibrous antigorite collected with portable Raman (pRS)

and micro-Raman spectrometer (HRS).
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High-resolution micro-Raman (HRS) analysis performed on this mixed-
phases sample resolved both antigorite and chrysotile phases, confirming the
peak attribution assigned for spectra acquired with pRS.
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