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Conventional recycling  RPU recycling technology 
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Polyurethane recycling technology 

Chemical shift (ppm) 
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1H-NMR spectrum of REPUPOL 

r-Polyol (REPUPOL) Flexible PU foam Phase Separation Purification  Depolymerization 

Depolymerization Trxn = 150°C,  trxn = 3h 

Characterization of REPUPOL 

Recovery rate (%) 70 

Specific density 1.046 

Viscosity at 25C 2,058 

OH number (mg KOH/g) 169.3 

Amin value (mg KOH/g) 75.3 

Acid value (mg KOH/g) 0.06 
Wavelength (cm-1) 
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ATR-IR spectrum of REPUPOL 



Color Gardner - 

Viscosity cps, IKA Viscometer cps 

OH value ASTM D4274 mg KOH/g 

Acid value ASTM D4662 mg KOH/g 

Amine value DOTD TR 519-92 mg KOH/g 

GPC GPC - 

IR ATR-IR - 

NMR 1H-NMR - 

RPU Analysis System 

Quantitative 

Analysis 

Qualitative 

Analysis 

Analysis Item Analysis Method Unit 



Gel time(s) 41 20 25 20 59 28 - 13 - 

Tack free 
time(s) 

146 46 62 46 62 85 79 48 - 

Rising 
time(s) 

75 39 55 30 38 79 61 30 - 

Tested with previous foaming ratio 

Polyol 90g + Repupol1 10g + Catalyst & Surfactant 11g 

System polyol(Polyol+Catalyst & Surfactant) 90g + Repupol1 10g 

Polyol 85g + Repupol1 15g + Catalyst & Surfactant 11g 

Polyol 80g + Repupol1 20g + Catalyst & Surfactant 11g 

Previous System polyol ratio + Additional virgin Polyol 5g 

Mixed Polyol 100g  + Additional Catalyst 0.05g 

Mixed Polyol 90g + Additional Catalyst 0.05g 
→ System polyol : Repupol1 = 80 : 20 

Mixed Polyol 105g + Additional Catalyst  0.05g 
→ System polyol : Repupol1 = 80 : 20 

Formulation 
Foaming test using recycled polyol 



Gell Time 

(s) 

Tack Free Time 

(s) 

Rising Time 

(s) 

Rising Length 

(cm) 

Foam weight 

(g) 

Density 

(kg/m3) 

65 120 90 121 48.94 48.23 

58 135 76 11.8 48.21 48.38 

51 103 83 12.0 49.06 50.23 

Polyurethane recycling technology 

Foaming test based on recycled polyol content 
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RPU Lab-scale reaction system 

1L Scale 
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20L Scale 
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Highly recoverable, 

reusable solvent 

2 batch/ 
day 

Capacity 

150kg/batch 







Polyurethane recycling technology 

Chemical shift (ppm) 

1H-NMR spectrum of REPUPOL 

Wavelength (cm-1) 

ATR-IR spectrum of REPUPOL Characterization of REPUPOL R1 

Recovery rate (%) 87 

Specific density - 

Viscosity at 70C 20,000~30,000 

OH number (mg KOH/g) 403.2 

Amin value (mg KOH/g) 207.9 

Acid value (mg KOH/g) 0.59 

Rigid PU foam Depolymerization Purification Crushing 

Depolymerization of Rigid Polyurethane 
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Polyurethane recycling technology 

Chemical shift (ppm) 

1H-NMR spectrum of REPUPOL 

Wavelength (cm-1) 

ATR-IR spectrum of REPUPOL Characterization of REPUPOL R3 

Recovery rate (%) 94.8 

Specific density 1.074 

Viscosity at 25C 6,215 

OH number (mg KOH/g) 321.2 

Amin value (mg KOH/g) 150.5 

Acid value (mg KOH/g) - 

Flexible PU MAT Depolymerization Purification Crushing 

Depolymerization of Flexible Polyurethane - Mat 
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Polyurethane recycling technology 

Chemical shift (ppm) 

1H-NMR spectrum of REPUPOL 

Wavelength (cm-1) 

ATR-IR spectrum of REPUPOL Sample Analysis Data 

Recovery rate (%) 54.8 

Specific density - 

Viscosity at 25C 1,674 

OH number (mg KOH/g) 169.7 

Amin value (mg KOH/g) 74.9 

Acid value (mg KOH/g) 0.06 

Purification 

Depolymerization of Flexible Polyurethane – Automotive seat cushion 

Crushing Depolymerization Flexible PU Automotive 
seat cushion 
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Phase Separation REPU-POL F1 



Polyurethane recycling technology 
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Polytetramethylene glycol (PTMEG) 

PTMEG rich phase 

Depolymerization of Spandex Trxn = 150°C,  trxn = 2h 
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