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Characterisation of inhalable aerosols from carbon fibres
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Life cycle of carbon fibres
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Recycling processes:
* Pyrolysis
* Mechanical processes
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Processing of CF/CFRP

includes:

* Mechanical processes like
« Cutting
« Sawing
» Grinding

 Thermal processes like
* Energetic disassembly
* Pyrolysis

= Change of properties
possible

=» Release of fibres and
fibre fragments possible
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CFD CFC - Carbon Fibre Cycle
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Material flow analysis

Analysis of release scenarios for inhalable carbon fibres (CF)

Investigation of the thermal and mechanical behaviour of CF/CFRP

Thermal behaviour of CF Mechanical treatment of CFRP

Supply and characterization of
Inhalable CF

Mechanical-thermal fibre treatment

v

Toxicological testing of CF

ALl experiments

Formulation of recommendations for action
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Carbon fibres

tensile strength [MPa])
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Low Modulus

High Tensile
Strength

Intermediate
Modulus

High Modulus
Ultra High Modulus

Classification based on the Japanese
Association of CF Manufacturers
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Characterisation of CF and CF fragments
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—p  Excel macro

Rejection of
agglomerates

Criterium for agglomerates:

dObjekt > dRohfaser

Xeeretmax

Classification of objects
* Fibres

+ WHO fibres

* particles
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Statistical evaluation

For detailed information please visit Poster F.5
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Criterium for fibres:

Lp
dr
Criteria for WHO fibres:

* Fibre diameter dp < 3 um

* Length/Diameter —= > 3

« Fibrelength Lp = 5 um

. Length/DiameterZ—F >3
F

Criterium for particles:

Length/Diameter Z—F <3
F




CF aerosols for toxicological testing ﬂ(IT

Aerosol
generation

Online dose
determination

¢

Mechanical treatment
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Air liquid
interface exposure
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Microscopy + image evaluation
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CF deposited in the exposure system ﬂ(".
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Exposure of pulmonary cell culture models to

pre-treated carbon fibres (CF) ﬂ(IT
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Air liquid interface expoéure Toxicological endpoints

@ 1 h, 7 ug/cm? h N

: Cytotoxicity
A\

0, 3,23
—>

—> | HTRT-GPCR
—>

' IL-8 ELISA

Beas-28 (@] bronchial epithelial cells
_ _ _ HT RT-qgPCR: high-throughput RT-gPCR
dTHP-1 differentiated macrophage-like cells IL-8: interleukin 8
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CF cause inflammation in dependence pre-treatment
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Gene expression

Protein release
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BEAS-2B BEAS-2B/dTHP-1
mono-culture co-culture

1+0 1+0
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relative gene expression
(log2-fold change)

U s WN P

*[**[***: significant changes
(p<0.05/0.01/0.005)

CAC: clean air control
CF: carbon fibre

IL-8: interleukin 8
n.q.: not quantifiable

CAC CF
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Material flow analysis

Choose of 7 representive carbon fibres
Representative of each fibre types: HT, IM, HM, and UHM fibres

Common types with the corresponding project CarboBreak

Investigations of the thermal and mechanical behaviour of CF/CFRP

Pog te "F. 5

« CF break and splinter depending on mechanical energy
input and fibre type

Degradation of CF under thermal stress depends on
atmosphere and fibre type

Supply and characterisation of inhalabe CF

Mechanical fibre processing can cause WHO fibre fragments
Thermal-mechanical fibre treatment can cause WHO fibre fractions
WHO fibre-containing aerosols can be reproducibly generated and deposited with defined doses

on human lung cell lines

Toxicological testing of CF

Mechanically treated HM fibres induce pro-inflammatory and cellular stress responses
Thermal-mechanical treatment of HM fibres appears to enhance the effects
Macrophages enhance or reduce response depending on fibre treatment

Formulation of recommendations for action

10 21.09.2021
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