
RIGA TECHNICAL UNIVERSITY  

Faculty of Materials Science and Applied Chemistry 

Institute of Polymer Materials 

 

 

 

 

Aiga Ivdre 

Doctoral Student of the Study Programme ñChemical Engineeringò 

 
 

DEVELOPMENT OF INNOV ATI VE POLYOL 

SYSTEMS FROM RECYCLED POLYETHYLENE  

TEREPHTHALATE AND RE NEWABLE RAW 

MATERIALS FOR RIGID POLYURETHANE 

FOAMS 
 

 

Doctoral Thesis 

 

 

 

 

 Scientific supervisors:  

 

 Professor Dr. sc. ing. 

REMO MERIJS-MERI 

  

Lead Researcher Dr. sc. ing.  

UǤIS CǔBULIS 

 

 

 

RTU Press 

Riga 2020 



2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Ph. D. thesis was developed in the Polymer Department of Latvian State Institute of 

Wood Chemistry and in the Institute of Polymer Materials of Riga Technical University. 

  
 

The work has been supported by the European Regional Development Fund Contract 

No. 2014/0043/2DP/2.1.1.1.0/14/APIA/VIAA/063 ñDevelopment of innovative polyols and 

polyol systems from recycled polyethylene terephthalate (PET) flakes and renewable raw 

materialsò.  

 

  



3 

 

TABLE OF CONTENTS  

 

I. Polyols from recycled poly(ethylene terephthalate) flakes and rapeseed oil for 

polyurethane foams ........................................................................................................ 4 

II. Effect of different concentration of rapeseed oil and recycled poly (ethylene 

terephthalate) in polyols for rigid polyurethane foams ................................................ 12 

III.  Polyurethane/polyisocyanurate foams with various isocyanate indices based on 

polyols from rapeseed oil and waste PET .................................................................... 30 

IV. Polyols based on poly(ethylene terephthalate) and tall oil: synthesis and 

perspective in production of rigid polyurethane foams ................................................ 43 

V. Polyurethane rigid foams obtained from polyols containing bio-based and 

recycled components and functional additives ............................................................. 53 

VI. Viscoelastic and thermal properties of polyurethane foams obtained from 

renewable and recyclable components ......................................................................... 65 

 

 

 

  



4 

 

I  

A.Paberza, A.Fridrihsone-Girone, A.Abolins, U.Cabulis. 

Polyols from recycled poly(ethylene terephthalate) flakes and rapeseed oil for 

polyurethane foams. Polimery, 2015, 60(9), 572-578. 



5 

 

 
  



6 

 

 
  



7 

 

 
  



8 

 

 
  



9 

 

 
  



10 

 

 
  



11 

 

  



12 

 

II  

A.Ivdre , A.Fridrihsone-Girone, A.Abolins, U.Cabulis.  

Effect of different concentration of rapeseed oil and recycled poly (ethylene terephthalate) 

in polyols for rigid polyurethane foams.  

Journal of Cellular Plastics, 2018, 54(2), 161-177. 

  



13 

 

 
  



14 

 

 
  



15 

 

 
  



16 

 

 



17 

 

 



18 

 

 
































































































