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Surface treatment on CFs via
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Upgrade and evaluation of chemically recycled CFs

|. Recycling process

Il. Pilot scale sizing line

lll. Recycled fibre characteristics

IV. Optical microscopy analysis & resulfs processing

V. Mechanical testing
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Continuous Carbon Fibre Reclamation

Plasma assisted solvolysis

v

or Chemical assisted treatment

Composite specimen Continuous recycled Fibre
manufactured with Filament winding
Winding
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NLUD8.3 x1.0k 100 um

Reference Fibre x1000

MAG: 10000x HV: 15kVWD: 8.3mm

DS analysis of reference

Reference Results:
Smooth rigged surface

- e -—
Test2805 2023/10/30 NLUD85 x1.0k 100 um Test2829 2023/11/27 NLUD8.7 x1.0k 100 um
Hitachi TM3030Plus Hitachi TM3030Plus

Plasma Recycled Fibre x1000

SEv]E

glaas solved
MAG: 7000x_HV: 15kV_WD: 8.5mm

glaas solved
MAG: 7000x HV: 15kV_WD: 8.7mm

EDS analysis of plasma
recycled fibre

Plasma Results:
* Noresin residues after recycling
* Novisual filament damage

Plasma Recycled & Sized Fibre x1000

EDS analysis of plasma recycled
& sized fibre

Test2940 2024/04/15 HMUD8.4 x1.0k 100 um Test2952 2024/05/09 HLUD8.2 x1.0k 100 um
Hitachi TM3030Plus Hitachi TM3030Plus

Chemically Recycled Fibre x1000 Chemically Recycled & Sized Fibre x1000

67% Carbon

glaas solved
MAG: 2500x HV: 15kV_WD: 8.4mm

=
EDS analysis of chemically recycled
& sized fibre

laa'sllve
MAG: 8000x HV: 15kV_WD: 8.8mm | —

EDS analysis of chemically
recycled fibre

Chemically assisted Results:
* Few resin residues after recycling
* Novisual filament damage

* __Good surface morphology after sizing
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Thermogravimetric Analysis
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TG /% 16 /% Mass Change: -241% /%
Mass Change: -0.76 % (2000 898.0°C) G/
(200.0 ... 897.9°C) Mass Change: -5.57 %
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Temperature F'C 100 200 300 400 500 600 700 800 900 100 200 300 400 500 600 700 800 900
Main 202406281305 User: RNANO Temperature /°C Temperature /°C
Instrument : NETZSCH STA 449F5 File © Remark : lan FIA06E0 133 ser ANAND Ve MELOGETRE User ENANO
Project:  Eurecomp. Sample : Reference BAT, 16.45 mg Range : '25°C/10.0(K/miny900°C Atmosphere : ~IN2/N2 Instrument - RETZSCH STA 44575 File - C\NETZSCHIP roleusBDdals Resuts Terzopouou Eurecomp24k_reca HPZ08 1 ngh-ss5 Remark - 24k rec? HPZ0B 1 test wilh more mass. niliogen [instrument : NETZSCH STA449F5 File :_C\NETZSCHIPioteusBldata\Resulls TeFopououl Eurecompi?ak_recs HPZ0G6_1_max ngh-ss5 Remark @ 2dk_recd HPZOG_fmax test with more mass.
i CFs Reference : Sample car/TC:  DSCTGSWS/S TG corrJm. range :  0:0.0/35000 mg. [Project:  Ewrecomy Sample - 2dk_recd HPZ06_1_ 121635 mg Range - ‘25"CHO.0KImink300"C Atmosphers - = INZINZ Project 1 Eurecomp Sample - 24k _sec3 HP206_fmax, 11.3215mg Range : T OMIREC  [tmaaphats : =i
: 21/062024 16:00:13 Material : Crucible clean Modeltype of meas. : DSC-TG / Sample DSC corrJm. range : 0:0.0/5000 WV Identity = 2dk_rec2 HPZ06_1 Reference : SamplecarTC:  DSCAGSIES/S TG com.im. range :  (-0:0/35000 mg \dantity: 3k recd HP0G imax  |Rafersnce : Sample car/TC:  DSCTGSS/S TG cort/m. range : (0035000 mg
H Correction file : - Segments : n Date/time :  07/06/2024 07 -03:44 Material = CFs Modeltype of meas. : DSC-TG / Sample DSC core.m. range : 0:0:0/5000 v [Datettime :  06/06/2024 10:14.00 Miaterial CFs Modeltype of meas. : DSC-TG/ Sample DSC corr)m. range : 0.0.0/S000 WV
: Terzopoulow Temp.Cal/Sens. Files : 03-04-2023 1039 / 03-04-2023 11557 Crucible : AI203 0.3 mi, open Laboratory = Rnana Carrection file © - Segments : n Laboratory : Rnano | Correction file - Segments : n
Croatad with NETZSGH Proteus sofware| Operstor: _ Marouias Tommp.CalSens. Files : 03042023 1039 / D3.04-2023 1157 Crucible - A208 0.3 i, open [operstor:  maroutas. Temp.CaliSens. Files : 03-04-2023 10:39 / 03-04-2023 11:57 Crucible : 41203 0.3 m, open

Reference Fibre Plasma Recycled & Sized Fibre Chemically Recycled & Sized Fibre

esults:
aintain their structural integrity for both recycling

s ~3% resin residue on the CF from chemically
process
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Optical Microscopy Analysis
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10min polishing
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20min polishing
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Filament count
14856 + 1294
8.7%

Filament count
23700+ 1391
5.9%

Filament count
23725+ 820
3.5%

Optical Microscopy Analysis

https://doi.org/10.5281/zenodo0.13970507
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Results of tensile testing on CF bundles

Specimen Tensile strength (GPa) % difference to Ref CF
Ref_CF 2.7+£0.3 N/A

Ch_rCF 22+0.2 -18

Sized_Ch_rCF 24+£0.3 -11

PI_rCF 21+£0.3 -22

Sized_Pl_rCF 24+04 -11

Results of tensile testing on single CFs

Specimen ~ Tensile strength (GPa) % difference to Ref CF
Ref CF 3.60 £0.38 N/A

Ch_rCF 3.04+£0.48 -15.6

Sized_Ch_rCF | 3.29+0.21 -8.6

Pl_rCF 3.15+0.38 -12.5

Sized_PI_rCF | 3.30+0.28 -8.3

* Filament exhibits a 10% decrease in the sized recycled fibre
 Unsized fibre exhibits quite lower ftensile strength (~22%),
probably due to the non uniform shape of the rod
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