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3 Analytical Methods
3.1 Physical Parameters
· Particle Size Distribution
The p-values from the student-t tests of the PM0.2-0.5 particle counts are provided in Tab. 1. Significance was accepted for p < 0.05.

Tab. 1 Student-t test p-values of the measured particle fractions with 0.2-0.5 µm scattered light equivalent diameter of carbon rod, carbon grid, C3 and concrete abrasive dust from a dry cutting simulation (n = 6). Significant differences with p < 0.05 are highlighted (bold)
	
	carbon rod
	carbon grid
	C3
	concrete

	carbon rod
	---
	---
	---
	---

	carbon grid
	0.730
	---
	---
	---

	C3
	---
	1×10-6
	---
	---

	concrete
	---
	---
	0.070
	---



· Carbon Composition
The p-values from the student-t tests of the thermal desorption OC, pyrolysis OC and EC fractions of PM2.5 and PM10 from a dry cutting simulation of carbon rods, carbon grids and C3 are summarized in Tab. 2 to Tab. 4. Significance was accepted for p < 0.05.

Tab. 2 Student-t test p-values of the thermal desorption OC fraction of PM2.5 and PM10 from a dry cutting simulation of carbon rods, carbon grids and C3 (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	
	carbon rod
	carbon grid
	C3

	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	carbon rod
	PM2.5
	---
	---
	---
	---
	---
	---

	
	PM10
	0.075
	---
	---
	---
	---
	---

	carbon grid
	PM2.5
	0.201
	---
	---
	---
	---
	---

	
	PM10
	---
	0.035
	0.074
	---
	---
	---

	C3
	PM2.5
	---
	---
	0.032
	---
	---
	---

	
	PM10
	---
	---
	---
	0.029
	0.115
	---



Tab. 3 Student-t test p-values of the pyrolysis OC fraction of PM2.5 and PM10 from a dry cutting simulation of carbon rods, carbon grids and C3 (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	
	carbon rod
	carbon grid
	C3

	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	carbon rod
	PM2.5
	---
	---
	---
	---
	---
	---

	
	PM10
	0.004
	---
	---
	---
	---
	---

	carbon grid
	PM2.5
	0.055
	---
	---
	---
	---
	---

	
	PM10
	---
	0.003
	0.052
	---
	---
	---

	C3
	PM2.5
	---
	---
	0.001
	---
	---
	---

	
	PM10
	---
	---
	---
	0.012
	0.091
	---
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Tab. 4 Student-t test p-values of the EC fraction of PM2.5 and PM10 from a dry cutting simulation of carbon rods, carbon grids and C3 (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	
	carbon rod
	carbon grid
	C3

	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	carbon rod
	PM2.5
	---
	---
	---
	---
	---
	---

	
	PM10
	0.003
	---
	---
	---
	---
	---

	carbon grid
	PM2.5
	0.650
	---
	---
	---
	---
	---

	
	PM10
	---
	0.000
	0.350
	---
	---
	---

	C3
	PM2.5
	---
	---
	0.002
	---
	---
	---

	
	PM10
	---
	---
	---
	0.000
	0.113
	---



3.2 Chemical Parameters
· Organic Fingerprint
Fig. 1 to Fig. 3 show the thermal desorption and pyrolysis organic fingerprint of the carbon rod, carbon grid, C3 and concrete abrasive dust fractions PM2.5 and PM10 measured with REMPI (248 nm) and SPI (118 nm) time-of-flight mass spectrometry hyphenated to an ECOC analyzer.

[image: ]
Fig. 1 Organic fingerprint with labelled m/z values of the thermal desorption OC fraction of PM10 from a dry cutting process of carbon rods, carbon grids, C³ and concrete measured with a (a) REMPI (248 nm) ion source as a selective soft ionization technique for aromatic compounds  and (b) SPI (118 nm) as a universal soft ionization technique for organic compounds with an ionization energy below 10.49 eV
[image: ]
Fig. 2 Organic fingerprint with labelled m/z values of the pyrolysis OC fraction of PM2.5 from a dry cutting process of carbon rods, carbon grids, C³ and concrete measured with a (a) REMPI (248 nm) ion source as a selective soft ionization technique for aromatic compounds and (b) SPI (118 nm) as a universal soft ionization technique for organic compounds with an ionization energy below 10.49 eV
[image: ]
Fig. 3 Organic fingerprint with labelled m/z values of the pyrolysis OC fraction of PM10 from a dry cutting process of carbon rods, carbon grids, C³ and concrete measured with a (a) REMPI (248 nm) ion source as a selective soft ionization technique for aromatic compounds and (b) SPI (118 nm) as a universal soft ionization technique for organic compounds with an ionization energy below 10.49 eV

· BPA and PAHs Quantification
In Tab. 5 to Tab. 9, the p-values from the student-t tests of bisphenol A and PAH concentrations in carbon rod, carbon grid, C3 and concrete abrasive dust fractions PM2.5 and PM10 are summarized. Phenanthrene, anthracene, fluoranthene and pyrene are the considered PAHs. Fig. 4 to Fig. 6 show the concentrations of phenanthrene, anthracene and fluoranthene in the abrasive dust samples.

Tab. 5 Student-t test p-values of measured bisphenol A concentrations in the particulate matter fractions PM2.5 and PM10 of carbon fiber reinforcement materials, C³ and concrete from a dry cutting simulation (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	carbon rod
PM2.5
	carbon rod
PM10
	carbon grid
PM2.5
	carbon grid
PM10
	C3
PM2.5
	C3
PM10
	concrete
PM2.5
	concrete
PM10

	carbon rod
PM2.5
	---
	
	
	
	
	
	
	

	carbon rod
PM10
	0.165
	---
	
	
	
	
	
	

	carbon grid
PM2.5
	0.988
	---
	---
	
	
	
	
	

	carbon grid
PM10
	---
	0.153
	0.778
	---
	
	
	
	

	C3
PM2.5
	---
	---
	0.049
	---
	---
	
	
	

	C3
PM10
	---
	---
	---
	0.007
	
	---
	
	

	concrete
PM2.5
	---
	---
	---
	---
	0.000
	---
	---
	

	concrete
PM10
	---
	---
	---
	---
	---
	0.004
	---
	---



[image: ]
Fig. 4 Phenanthrene concentration in PM fractions PM2.5 and PM10 from a dry cutting simulation of carbon fiber reinforcement and C3 materials (n = 3)

Tab. 6 Student-t test p-values of measured phenanthrene concentrations in the PM fractions PM2.5 and PM10 of carbon fiber reinforcement materials, C³ and concrete from a dry cutting simulation (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	carbon rod
PM2.5
	carbon rod
PM10
	carbon grid
PM2.5
	carbon grid
PM10
	C3
PM2.5
	C3
PM10
	concrete
PM2.5
	concrete
PM10

	carbon rod
PM2.5
	---
	
	
	
	
	
	
	

	carbon rod
PM10
	0.0399
	---
	
	
	
	
	
	

	carbon grid
PM2.5
	0.0055
	---
	---
	
	
	
	
	

	carbon grid
PM10
	---
	0.0138
	0.2246
	---
	
	
	
	

	C3
PM2.5
	---
	---
	0.0127
	---
	---
	
	
	

	C3
PM10
	---
	---
	---
	0.0058
	0.0378
	---
	
	

	concrete
PM2.5
	---
	---
	---
	---
	0.0000
	---
	---
	

	concrete
PM10
	---
	---
	---
	---
	---
	0.0009
	---
	---



[image: ]
Fig. 5 Anthracene concentration in PM fractions PM2.5 and PM10 from a dry cutting simulation of carbon fiber reinforcement and C3 materials (n = 3)

Tab. 7 Student-t test p-values of measured anthracene concentrations in the PM fractions PM2.5 and PM10 of carbon fiber reinforcement materials, C³ and concrete from a dry cutting simulation (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	carbon rod
PM2.5
	carbon rod
PM10
	carbon grid
PM2.5
	carbon grid
PM10
	C3
PM2.5
	C3
PM10
	concrete
PM2.5
	concrete
PM10

	carbon rod
PM2.5
	---
	
	
	
	
	
	
	

	carbon rod
PM10
	---
	---
	
	
	
	
	
	

	carbon grid
PM2.5
	0.0025
	---
	---
	
	
	
	
	

	carbon grid
PM10
	---
	0.0060
	0.2342
	---
	
	
	
	

	C3
PM2.5
	---
	---
	0.0036
	---
	---
	
	
	

	C3
PM10
	---
	---
	---
	0.0070
	0.0049
	---
	
	

	concrete
PM2.5
	---
	---
	---
	---
	0.0000
	---
	---
	

	concrete
PM10
	---
	---
	---
	---
	---
	0.0011
	---
	---


[image: ]
Fig. 6 Fluoranthene concentration in PM fractions PM2.5 and PM10 from a dry cutting simulation of carbon fiber reinforcement and C3 materials (n = 3)

Tab. 8 Student-t test p-values of measured fluoranthene concentrations in the PM fractions PM2.5 and PM10 of carbon fiber reinforcement materials, C³ and concrete from a dry cutting simulation (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	carbon rod
PM2.5
	carbon rod
PM10
	carbon grid
PM2.5
	carbon grid
PM10
	C3
PM2.5
	C3
PM10
	concrete
PM2.5
	concrete
PM10

	carbon rod
PM2.5
	---
	
	
	
	
	
	
	

	carbon rod
PM10
	0.0206
	---
	
	
	
	
	
	

	carbon grid
PM2.5
	0.0071
	---
	---
	
	
	
	
	

	carbon grid
PM10
	---
	0.0014
	0.4400
	---
	
	
	
	

	C3
PM2.5
	---
	---
	0.0071
	---
	---
	
	
	

	C3
PM10
	---
	---
	---
	0.0012
	0.2085
	---
	
	

	concrete
PM2.5
	---
	---
	---
	---
	0.0007
	---
	---
	

	concrete
PM10
	---
	---
	---
	---
	---
	0.0057
	---
	---




Tab. 9 Student-t test p-values of measured pyrene concentrations in the PM fractions PM2.5 and PM10 of carbon fiber reinforcement materials, C³ and concrete from a dry cutting simulation (n = 3). Significant differences with p < 0.05 are highlighted (bold)
	
	carbon rod
PM2.5
	carbon rod
PM10
	carbon grid
PM2.5
	carbon grid
PM10
	C3
PM2.5
	C3
PM10
	concrete
PM2.5
	concrete
PM10

	carbon rod
PM2.5
	---
	
	
	
	
	
	
	

	carbon rod
PM10
	---
	---
	
	
	
	
	
	

	carbon grid
PM2.5
	0.0089
	---
	---
	
	
	
	
	

	carbon grid
PM10
	---
	0.0017
	0.8123
	---
	
	
	
	

	C3
PM2.5
	---
	---
	0.0097
	---
	---
	
	
	

	C3
PM10
	---
	---
	---
	0.0019
	0.2461
	---
	
	

	concrete
PM2.5
	---
	---
	---
	---
	0.0008
	---
	---
	

	concrete
PM10
	---
	---
	---
	---
	---
	0.0106
	---
	---



· BPA Exposure Rates and Carcinogenic Risk Associated to PM Fractions
The BPA Exposure Rates and the BaP-TEQ levels observed in this study are based on the PAH concentrations of the PAHs phenanthrene, anthracene, fluoranthene and pyrene in ng/m³ per cm³ cut volume provided in Tab. 10. Furthermore, the BPA concentrations in µg/m³ per cm³ cut volume are provided.

[bookmark: _GoBack]Tab. 10 Concentrations of BPA and the PAHs phenanthrene, anthracene, fluoranthene and pyrene in ng/m³ per cm³ cut volume in the inhalable PM fractions PM2.5 and PM10 from a dry cutting simulation of carbon rods, carbon grids, C3 and concrete measured by DTD-GC/MS using deuterated internal standards (n = 3)
	
	carbon rod
	carbon grid
	C3
	concrete

	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	bisphenol A
[µg / m³]
	4381.4
±453.4
	3811.3
±259.8
	477.9
±25.9
	663.7
±68.0
	671.0
±56.5
	856.3
±81.6
	n.d.
	n.d.

	phenanthrene
[ng / m³]
	41.80
±9.91
	23.90
±10.24
	38.65
±5.48
	75.60
±17.75
	55.19
±3.07
	71.81
±14.74
	n.d.
	n.d.

	anthracene
[ng / m³]
	n.d.
	n.d.
	6.57
±0.55
	12.37
±3.15
	8.68
±0.45
	9.62
±1.49
	n.d.
	n.d.

	fluoranthene
[ng / m³]
	3.67
±0.93
	18.75
±2.85
	21.53
±3.07
	33.97
±6.23
	8.09
±0.67
	17.55
±1.88
	n.d.
	n.d.

	pyrene
[ng / m³]
	n.d.
	n.d.
	16.47
±2.31
	23.20
±4.67
	6.49
±0.52
	13.39
±0.77
	n.d.
	n.d.
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