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H mapovoa epyocio amotedel mvevpatiky 1810k oio Tov @ortnth («ovyypagéac/onuovpydsy) mov v
eKTéVNoE. 10 TAOIG10 TNG TOMTIKNG AVOIKTNG TPOSPaong 0 GuYYypaeEac/onmuovpyds exympel oto EATL, un
OTOKAEIOTIKY] GOEW. ¥PNONG TOV OIKOIMUOTOS OVOTAPOYWYNS, TPOCAPUOYNS, ONUOCIOV  SOVEIGHOV,
TAPOLGIOONG GTO KOWO Kol YNOLOKNG d1dyuong Toug debvag, o€ NAEKTPOVIKY LOPPT Kol GE OTO100NTOTE
HEGO, Y10 SOAKTIKOVG KOl EPEVVITIKOVG GKOTOVS, AVED OVTOAAGYLOTOG Kot V1oL OO TO YpOVO SLUPKELNG TOV
doopdtov mvevpatikig wioktoiag. H avowt) tpdcPacn 610 TAnpeg Keievo yio LEAETN Kol AvAyvVOOT
dev omnuoiver k0B’  olovonmoTE TPOTO  TWAPAYDPNCT  SIKOIOUATOV  SloVONTIKHG  WoKTNGing  TOL
GLYYPUPEA/ONULOVPYOD 0VTE EMTPENEL TNV OVOTOPOYDYT|, AVAOT|LLOGIELGT), AVTLYPAPT, Ao KEVOT), TOANON,
EUTOPIKN YPNOT], HETASOON, dtavopr, £€kdoom, ektéAeomn, «ueTapoptwon» (downloading), «avdaptnon»
(uploading), petdppacn, TPOTOTOINGT| LE OTOLOVINTOTE TPOTO, TUNIOATIKA 1) TEPIANTTIKA TNG EPYAGIOGC, XMOPIG
TN PNTY TPONYOVUEVT £YYPUPT] CLUVOIVEST] TOL GLYYPAPER/dNovpyoD. O cuyypaeéag/dnuovpyds dotnpel
TO GUVOAO T®V NOKOV Kol TEPIOVGIUKMDY TOV STKOUMUATWV.
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Iepiinyn

H mopovoa Sumhopatiky] epyocion HEAETO TN UNYOVOYXNUIKY €vePYOTOinoY omoPfANTmV
OTTOMAIVOOO0U®V e OTOYO TNV TOPAY®YN] CLUTANPOUOTIK®OV TOUUEVIOEWMY VAIKOV
KOVAV VO VTTOKATOGTIGOVV UEPIK®G TO Topévto Portland 6g kovidpota kot okvpddepa. H
a&lomoinon TV VTOASWUATOV OTTOMAVO®OV €VIACCETOL GTO TAGICIO TNG KUKAIKNG
OLKOVOLITOG KoL TNG ammavOpaKomoinomg ToL KATAGKEVOGTIKOD KAAJOV.

H depyacio avrpetoniletor g mAnpmg eEleyyouevn kat tkav va BeAtiotomombet, kot oyt
¢ amAn mpo-eneepyosio. ['o T GLOTNUATIKY J1EPELVNOT TOV KPICIU®V TOPUUETPOV
epappoletor pebodoroyia Xyedroopov Iepapdtov kot cvykekpipuéva oyedoopnog Box—
Behnken (BBD) tpuov mapayoviov o€ tpia enimeda: Tov Adyov nalog ceupdv Tpog LAKO
(B/P: 5-35), tov ypoévov dreong (10-60 min) kot ™S TOYOTNTOS TEPIGTPOPNS TOV
mlovnTikov porlov (200600 rpm). Q¢ oamokpicelg petpinkav M cvvoliky] Beppukn
evépyelo Tov ekAveTon og 7 nuépec, axorovBmvtoc 1o mpdétuvmo ASTM C1897-20, wc
delktng moloAaviKNng dpaCTIKOTNTAG, KOl 1| GUVOAIKT KOTAVAA®MGT NAEKTPIKNG EVEPYELOG
Katd v dAieon. H otatiotkn enelepyoacio mpaypatomomOnke pe t pebodoroyio
EMUPAVEIDV OTOKPLONG 6TO AOYIoUIKO Minitab.

Ta amotedéopata 6150V OTL T TOYVTNTO TEPIGTPOPNG OMOTEAEL TN 0E6TOLOVG O TOPAUETPO
vy TV omdkpion opactikdtnTog (cuvelcpopd ~61%), akoiovBovuevn and tov Adyo B/P
Kol TOV ¥pOVo GQAEONC, EVD M eVEPYELD KATOVOA®ONG EapTdtanl Kuplwg amd v TaydTNTO
KoL ToV ¥povo aheons kabmg kot ™ peta&h Toug aAANAETidOpacn. Ao TNV TOAVKPITNPLOKT
BeAltiotomoinon mpoékvye ¢ PEATIOTOE cuvovacpdg B/P = 30, ypoévog = 20 min ko
tayvmta = 500 rpm, pe avapevouevn opaoctikdtra 362,66 J/g SCM kot katavaiwon
0,1776 kWh. EmBePoardvetar 61t 1 Pértiomn omddoon dev cvumintel pe tn pEYLOTN
EVEPYELOKY] €GPON Kol OTL 1 UNYOVOYNUIKY €VvEPYOTOinon amoPANT®V ONTOTAVO®V
amotedel TEYVIKA €QIKTY] Kol TEPPOAAOVTIKA GLUPEPOLGO AVOM Yo TNV TOPOY®YN

CUUTAN POUOTIKOV TOYLEVTOEWODV VAIKDV.

AéEerg — Kheong

amoPANTO  ONTOMALVOOOOU®MY, CUUTANPOUATIKA TGIUEVIOEWDN VAKE, oYeOOUOG

nepapatwv, oyedtcpoc Box—Behnken, peBodoroyia empavelidv amndkpiong
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Abstract

This thesis investigates the mechanochemical activation (MCA) of brick masonry waste to
produce Supplementary Cementitious Materials (SCMs) able to partially replace ordinary
Portland cement (OPC) in mortars and concrete. The valorization of brick waste is framed
within the broader context of circular economy and the decarbonization of the construction
sector.

The activation process is treated as fully controllable, able to be optimized operation rather
than a simple pre-treatment. A Design of Experiments (DOE) approach is adopted,
specifically a three-factor, three-level Box—Behnken Design (BBD) with varying ball-to-
powder mass ratio (B/P: 5-35), milling time (10—60 min) and rotation speed of the planetary
ball mill (200-600 rpm). The selected responses are the 7-day cumulative heat release
measured by isothermal calorimetry, according to ASTM C1897-20, used as an indication
for pozzolanic reactivity, and the total electrical energy consumption recorded during
milling. Statistical analysis is performed using Response Surface Methodology (RSM) using
the Minitab software package.

The results show that rotation speed is the dominant factor controlling reactivity (~61%
contribution), followed by the B/P ratio and the milling time, while energy consumption is
governed primarily by speed and time and their interaction. Multi-response optimization
yields an optimal operating point at B/P = 30, milling time = 20 min and speed = 500 rpm,
with a predicted reactivity of 362.66 J/g SCM and an energy consumption of 0.1776 kWh.
The optimum is shown not to coincide with the maximum energy input, confirming that
mechanochemical activation of brick masonry waste is a technically feasible and

environmentally favorable route for SCM production.

Keywords

brick masonry waste, supplementary cementitious materials (SCMs), Design of
Experiments (DOE), Box—Behnken design, response surface methodology (RSM)
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YrevBvvn Afdwon Zvyypaeéa:

Anhove pntd 6T, cOpeova pe to apbpo 8 tov N.1599/1986, n mapovoa epyacio amoterel AMOKAEIGTIKA
TPOIOV MPOCHOMIKNAG MOV epyaciag, Oev mpooPaiierl kdBe HOPENG SIKUIOUATE SLOVONTIKNAG WOOKTNGING,
TPOCOTIKOTNTOG KOl TPOCOTIKAV JeS0UEVDV TPITOV, 08V TEPLEXEL EPYA/EICPOPEG TPITOV Yo TO. OTOia
amotteitat GO0 TOV STUOVPYDOV/S1KooUY®V Kot eV Elval TPOIOV HEPIKNG 1 OAKNG aVTILYpopNG, Ol TNYEG O
7oV ypnoorotnkav meptopifovral oTic PIPAOYPUPIKES AVAPOPES KOL LOVOV KOt TATPOVY TOVG KAVOVES TNG
EMOTNUOVIKNG TopaBeon.
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