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ABSTRACT

Plastic waste poses a growing environmental challenge, driving increasing interest in
its reuse in sustainable construction materials. This study investigates the use of recycled rigid
polyurethane (PUR) and polystyrene (PS) foams as primary lightweight aggregates (>90
vol.%) in premixed thermal insulating mortars for floor and roof applications. The binder
system comprises Portland cement and hydrated lime, without the addition of sand, and is
optimized with targeted additives to enhance mechanical, physical and thermal performance.
The results show that key properties — density, compressive strength and thermal conductivity
— are strongly governed by the PUR/PS content and overall mix design. Optimized
formulations achieved compressive strengths of 1.0 and 0.85 N/mm?, densities of 420 and 340
kg/m?* and thermal conductivities of 0.07 and 0.09 W/mK for PUR- and PS-based mortars,
respectively, demonstrating a favourable balance between mechanical integrity and insulation
performance. Scale-up was successfully demonstrated through the design and implementation
of a prototype production system with a capacity of 1500 L of insulating mortar per h
(equivalent to 20 bags of 75 L) [1]. The developed materials show strong potential for practical
application, particularly in regions where plastic waste is still predominantly landfilled.
Overall, this work supports the development of circular, low-impact construction materials and
highlights the potential for further integration of diverse plastic waste streams into high-
performance insulating systems.
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INEPIAHYH

Ta TAaoticd andPAnta amoteAovv o ohoéva av&avopevn meptParloviiky Tpdkinon,
EVIOYVOVTOG TO EVOLOPEPOV Y10 TNV EXAVAYPNGILOTOINGY| TOVG € Pldoipa dopkd vAkd. H
TapoHGO LEAETN OLEPELVA T YPNON AVOKVKAMUEVOV AKOUTTOV appdV ToAvovpeddvng (PUR)
Kot ToAvotupeviov (PS) mg kiprov ehappdv adpavdv (>90% kat’ §yKo) GE TPOUVOLEULYLEVOL
OepLOUOVOTIKA KOVIAUATO Ylo. POPUOYES o€ Oameda Kol oTé€YeG. To oLVOETIKO GUGTNUA
amotedeiton amd towévto Portland ko vopacPéotn, ywpic mpooHnkn Aupov, Kot
BeAtiotomoteitol pe KOTAAANAG TPOGHETO Yior TNV EVIGYLON TOV UNYOVIKOV, QUGIKOV Kot
Oepuikav ot TOV. Ta aroteAéopata delyvouv 0Tt BacikEC 1O10TNTEG, OTMG 1| TUKVOTNTA, M
Olmtien ovioyn ko 1 Oepukn ayoyudtra, kabopilovtar oe peydro Pobud omd v
neptekTikotnta o€ PUR/PS kot tov cuvoAikd oyediacud tov piypatog. Ot Bedtiotomomuéveg
ouvvBéoelc métuyav OMmTikég avtoyés 1.0 ko 0.85 N/mm?, mukvotnteg 420 ko 340 kg/m? ko
Oepuikég ayoyyotmreg 0.07 ko 0.09 W/mK yuo kovidpata pe faon PUR kot PS, avrtictoyo,
EMOEIKVOOVTOC U0 EVVOIKT 1GOPPOTIO. HETAED HUNYOVIKNG OVIOYNG Kol OEPLOUOVOTIKNG
anddoons. H khpdkwon g depyaciog emPePfoardbnke emttuy®dg LECH TOV GYESACUOD Kot
™G VAOToiNoNng €vOC TPMOTOTLIOL GLGTNUATOG TOPAYOYNG He dvvapwkotnto 1500 L
OepropovmTikoD Koviduatog ova dpa (tloodvvapo pe 20 caxid tov 75 L) [1]. Ta avoartoyuéva
VAKAE Topovctdlovy oNUOVTIKEG SUVOTOTNTEG TPAKTIKNG EPOUPLOYNG, O10UTEPO GE TEPLOYES
OOV T0 TANGTIKA amOPAnTa e£okolovBovv va. 00N yoOVTaL KLUPIWG GE YDPOVE VYEIOVOUIKNG
TOPNG. XVVOAIKA, M &pyoacio ovtn OLUPAAAEL oTNV OVATTLEN KUKMK®OV KOl YOUNA0D
TEPPOALOVIIKOD OMOTVRTDUATOG OOUKADV DAMK®OV, 0VUOEKVOIOVTOS T SLVATOHTNTO TEPOULTEP®
EVOOUATOONG SUPOPETIKAOV PEVUATOV TAOCTIKGOV OTOPANTOV & OEPUOUOVAOTIKG GLUGTHLLOTO
VYNANG OO0,

Biioypagia

[1] A. Kountouris, K. Efstathiou, N. Kostoglou, D. Manolakos, C. Rebholz, A New Recycling
Technology to Produce Premixed Thermal Insulating Mortars from Polyurethane Waste Foams,
Polymers, 2025, 17, 2233.


mailto:claus@ucy.ac.cy

