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Data mining

2. 3.Natural 5.Text G
Text Mining Language Link -
filter Processing Ext n Analysis Structuring

Building the NORM4Building database:

e By-products & reuse options

* Semi-automatic approach for data collection
* ~68.000 publications processed (from Science Direct, Web of Science, etc...)
* ~7.300 samples have been identified from the relevant publications.

* Manual validation of entries www.norm4building.org

G. Bator et al, V. Terrestrial Radioisotopes in Environment International Conference on Environmental Protection,
17-20" May (2016), Veszprém

Manual and semi-automatic data collection
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Fig. 1. Natural radionuclides concentrations in fly and bottom ashes used in building materials (14 EU_MS - 3561 samples)

C. Nuccetelli et al, New perspectives and issues arising from the introduction of (NORM) residues in
building materials: A critical assessment on the radiological Behaviour, Construction and building materials
82 (2015), 323-331
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Technical properties determine reuse options

Portland cements & | Alkaline activated Ceramics

concretes cements & concretes

Coal fly ash / bottom Coal fly ash Coal fly ash

ash

Slags from iron and Steel melting slag Steel slag

steel production

Copper slag Nonferrous slag Zircon and zirconia

Red mud Red mud Aluminium-rich
wastes

Phosphogypsum Blast furnace Slag Refractories

C. Nuccetelli et al, New perspectives and issues arising from the introduction of (NORM) residues in
building materials: A critical assessment on the radiological Behaviour, Construction and building materials
82 (2015), 323-331




A need for new types of cement & concrete

Portland cement production:
~ 0.8 t CO, per ton clinker

Clinker

CaCos,,

. Fuel
e Fuel ~45% 510

J.L. Provis & J.S.J. van Deventer (eds.), State of the Art Report of RILEM TC 224-AAM, 2014

Traditional & non-traditional cements

Increasing
Ca content )
Moving from a
single universal
cement to an array
Super-
sulfated o of cement types
cements Alkali activated
cements
Me-based Increasing
cements o Al content
Increasing a —

alkali content

Geopolymer
cements

[Most important: Designing materials that are fit for purpose!

J.L. Provis & J.S.J. van Deventer (eds.), State of the Art Report of RILEM TC 224-AAM, 2014




Combining chemical & radiological data
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Activity concentration index in raw materials and blends (blends in green colour)

F. Puertas et al, Radiological characterisation of hydrated cements and geopolymers, construction and building
materials, 101 (2015) 1105-1112

Combining chemical & radiological data
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R. Kardos et al, Radionuclide content of NORM By-products originating from the coal-fired power plant in
Oroszlany (Hungary), radiation protection dosimetry (2015) 1-4
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Optimizing measurement protocols

* Efficiency calibration using certified reference
materials of natural origin
— Validation of efficiency calibration:

Reference material Matrix Radionuclide Certified activity Measured activity Relative bias (%) Within 1o
(Bg/kg) (Ba/kg) agreement
IAEA-434 Phosphogypsum ipp 780 + 62 747 + 45 —4.23 Yes
TAEA-448 Soil from oil field ~ **°Ra* 19,050 + 260 18,376 + 1060 —3.54 Yes
208 555 4+ 26 521 £+ 32 ~6.13 Yes
212ppd 1623 + 69 1578 + 97 257 Yes
287D 1166 + 55 1020 + 65 —12.52 No
b 4 234 + 12 244 + 32 427 Yes

* Certified value

" Informative values

G. Xhixha et al, Calibration of HPGe detectors using certified reference materials of natural origin, journal of
radioanalytical and nuclear chemistry, 307 (2016) 1507-1517




Intercomparison
Organization/Institute
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16 Countries G. Xhixha et al., first intercomparison among laboratories involved in COST Action-
23 Labs TU1301 “NORM4Building™ Determination of natural radionuclides in ceramics, Journal
of Environmental Radioactivity (2016) accepted article
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Improving screening tools

Cra_ Crh_ Ci—
[= Ra-226 + Th-232 + K-40 S
A(PD)ra-226 APD)h-232  A(Pd)k-40

* New index to estimate the gamma dose rate from
the activity concentration in building material

C. Nuccetelli et al, A new accurate and flexible index to assess the contribution of building materials to indoor
gamma exposure, journal of environmental radioactivity, 143 (2015) 70-75

Upcoming events

* Meeting in Lyngby, Denmark (23— 24/08/2016, Rilem week)

— Workshop + round table: “Building materials and the
environment: dealing with natural radionuclides”.

* Meeting in Stockholm, Sweden (05-07/12/2016, EAN-NORM
workshop)

— Workshop on “Building materials & the new EU-BSS”

e Meeting in Rome, Italia (June 2017, FINAL workshop)
— Combined event EAN-NORM — EU-NORM — Metro NORM???
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Current status of the COST Network

Upcoming: NORM4building the book

MC - MCsub - WG - MCobs

Participants per count

* 116 experts from 28 countries

Current status of the COST Network
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