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WhatLΩƳdoingat QUB?

Why it is important?

Main reasonof thestudy

Natural
vs

Artificial



WhatLΩǾŜdone?

ÅGenerally, the natural radiation is several
magnitudeshigher than from artificial sources
e.g. nuclearindustry

ÅTh-232, K-40, U-238, (Ra-226) and their
progenies

ÅUnknownrisk factor or ignored

ÅAs result of elevated indoor spent time, the
isotopes found in Buliding Materials can
significantlycontributeto radiationexposure

Why it is important?

Research interest



How to survey natural radioactivity



REQUIRED TASKS REGARDING THE REUSE OF 
BY-PRODUCTS IN BMINDUSTRY

Å Thescreeningof BPis necessaryto avoidelevatedriskfrom radionuclidecontent

Å Smart design of .aǎΩinternal stucture is required to reduce the radon and

thoron exhalation

Å Theleachingof radionuclides



Geopolymer team in SNBE
Å Experience geopolymer preparation & 

characterization
Å Excellent university and infrastructure

NuTec in UHasslet
Å Great experience in NORMs
Å Excellent infrastructure for radiological 

characterization
Å Leader of COST TU1301 NORM4Building 

Action

By-BM GEOPOLYMERS
By-products and samples

CKD; PFA; GGBS

Full material character.
Mechanical and iternal structure

Radiological character.
Gamma spect.; I-index; Rn-222 em/ex



GEOPOLIMERS MAKING CONCEPT
Main concept

Tocomparethe effectsof BPson geopolimersamplesthe samemain

componentsareappliedatv¦.Ωǎlab

Structuralfeaturesareinvestigatedwith different mixingratio

Mixturtes: PFA/GGBS; BR/GGBS(without activator)

Å By-BMprojecthasjoinedto this researchflow asanextension

Å Continousinformation exchangewith colleagues

Å Thefinal I-indexof the geopolimerscanbe predicted

Å Correlationbetween the structural featuresandexhalation



Literature 
overview

ωBy-BM database

ωBy-BM website

ωDosecalculator Screening of 
components

Used in QUB

ωGamma spectrometry at 
NuTeC & JRC-IRMM 

Making geopolimers at 
QUB

ωMaterial characterization

ωDifferent mixtures

ωExisting and new ones

Radon (Thoron) emanation 
reduction

ωDetermination with accumulation 
chamber

Optimization 

ωEmanation vs. strenght 
features

Leaching studies

ωQUB & NuTeC methods

ωRWC study?

Industry

http://bybmproject.com/















