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Inputs & Products

PROCESSING OF POLYMER MATRIX
NMP

HNO3

Selective Cleavage with HNO3 (4 mol L-1)[20]

T = 60 °C; 1 gResin (20 mLHNO3
)-1; p = 1 atm

Vacuum belt filtration [21]

Residual moisture of deg. resin: 20%

→ Degradation of 93.7% of the resin [20]

Centrifugation + Washing of suspension

Acetone

Selective dissolution of deg. resin in 
Acetone + Filtration

Product recovery by thin-film 
evaporator & hammer mill

Oleogelator (1 t batch-1)

Resin (swollen)

deg. resin

GFRP-SEPARATION AND GLASS
FIBRE RECOVERY

Supplied rotor blade cuts 1 m x 1 m x 0.1 m

→ Pre-shredding to ҧ𝑑𝑃 ≈ 40 𝑚𝑚 [13]   

High Voltage Fragmentation: 

Selective detachment along material boundaries by 
high voltage pulsation: [12, 15, 16]

Polymer

Glass Fibre

Gravimetric 
feeding

Marx generator        
(200 kV, 180 Hz)

12 sphere electrodes  (15 Hz, 6.5 kV mm-1) 

Distilled waterBelt conveyor

Pre-shredded 
GFRP composite

Fragments 

𝒅𝟓𝟎 ≈ 𝟔 𝐦𝐦
(100 pulses)

Density separation:

Sink float tank [17]

Polymer
(1.18 g cm-3) [19]

Glass fibres             
(2.6 t batch-1)     
(2.55 g cm-3) [19]

Sink velocity
ҧ𝑣𝑆 = 2 m s−1 [18] 

ZnSO4 solution     
(1.43 g cm-3) [18]

𝑞3

𝑑𝑃

RRSB [12]

98.5% NMP-Recycle

Swelling of amine cured epoxy resin with                      
N-Methyl-2-pyrrolidone (NMP) [20]

T = 80 °C; 20 gResin (100 mLNMP)-1; p = 1 atm

→ Swelling degree: 40% [20]

80 % HNO3-Recycle

ECONOMIC VIABILITY SUSTAINABILITY
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8.99 M € a-1 profit [22]

87% of revenue: oleogelator 

13% of revenue: glass fibre fragments 

7.7%
7.7%

14.4%

16.5%
37.6%

16.1%
 Power consumption 

         (green electricity)

 HNO3

 Acetone

 Heating steam

 NMP

 Apparatus construction and

         transportation routes

0.90 t CO2e per 

ton rotor blades
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CO2 balance

80% less CO2 than established 
recycling processes due to mild 
process conditions [23]

Valuable material recycling 
contributes to circular 
economy

PROBLEM PROPOSITION

Glass Fibre Reinforced 
Plastics (GFRP): 

Excellent 
properties [1]

Widely used [2-4]

German energy transition [2-4]

𝑡

WT

GFRP 
waste

Recycling and potential [5-7]

66,000 t a-1 GFRP waste from 
WT globally

380 B USD a-1 market volume,
+ 7.8 % a-1

Main challenge: 
Seperation of glass fibre 
and polymer

→ Insufficient recycling of GFRP!

chemPLANT 2025: [3]

Design recycling process for 
GFRP materials
5,000 t GFRP a-1 capacity
Various rotor blades available 
as feedstock

Innovation

EcologyEconomic viability

Product design

Requirements:

Previous approaches [1]

Incineration: 
No material recovery

Downcycling (e.g., in concrete): 
Low-quality products

Solvolysis/Pyrolysis: 
Downstream too complex

ሶ𝑚

• 30,000 wind turbines (WT) 
in Germany

• Expansion: 500 - 700 WT a-1

• 75 t GFRP WT-1

• Approx. 20 years service life

Oleogelator Glass fibre fragments

✓ 1 t batch-1

✓ Binding spilled oil 

from environment

✓ Market volume 

industrial oil binders 

3.17 B USD [10]

4 t GFRP batch-1, sequential scheduling using multipurpose equipment 

→Batch capacity 4 t GFRP

→Vestas + SGRE blades, 

most common [8]

✓ 2.6 t batch-1

✓ 𝑑50 = 6 𝑚𝑚
✓ Tensile strength  

mostly preserved [12]

✓ Possible applications:

→ Modular flood prevention

→ Battery case covers
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