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Monografia sobre el Congreso
VITROGEOWASTES

“Vitrificacién y geopolimerizacién de re-
siduos industriales” es el titulo de la mo-
nografia elaborada por nuestro compa-
nero Jesus Maria Rincon, investigador del
Consejo Superior de Investigaciones Cien-
tificas, junto con el catedrético del Area
de Edafologia y Quimica Agricola de la
Universidad Miguel Herméandez (UMH) de

dan, y el presi-
L  dente del TCOS5,
~ Olivier Pinet. A
lo largo de las
300 paginas de
esta publicacién
editada por la
UMH vy la Inter-
national Comis-
sion of Glass -
Comité Técnico
TCOS, los auto-
res abordan las conferencias de los par-
ticipantes en el Congreso Internacional
VITROGEOWASTES, celebrado en sep-
tiembre de 2017 en la UMH. Un congreso
“pionero” en el que investigadores de
Francia, Reino Unido, Portugal, Bulgaria
y Espana expusieron sus investigaciones

~ (formacion de vidrios y vitroceramicos) y

de geopolimerizacién (cementos alcali-
nos) a partir de residuos industriales de
todo tipo.
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ISBN: 978-84-16024.784)
Edicion: 2019

50 comunicaciones en posters
(de las que 30 lo fueron en
Geopolimeros) editadas en la
revista MATERIALS LETTERS-
Elsevier- impact Factor: 3.204

Special Issue (2018) https://www.sciencedirect.com/journal/materials-
/ letters/special-issue/10B2188W52X

Cogryright 2019 dy University Miguel Hemandez of Elche. All rights reserves], No purt of this
publicstbon may be roproduced, stored ln o retdeval systom o trmnsmitted in nay form or by any
means withoot written permmiecon from the copyrght holderns.
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Congreso “pionero” en el sentido de reunir
por primera vez a nivel mundial a los
Cientificos y tecnicos dedicados a la I+D+i
En VIDRIOS (vitrificacion) y en
GEOPOLIMEROS (ataque alcalino de
residuos Yy silicatos minerales o proceso de

“geopolimerizacion)

La I+D+i en VIDRIOS
0
“conocimiento cientifico- técnico” tiene una
tradicion que viene desde la Antigliedad y
gue ha tenido un gran desarrollo en los
siglos XIX yXX

e

La I+D+i en GEOPOLIMERQOS es mas reciente
desde que Davidovitz (década de lo "80) descubrio
la posibilidad de obtener estructuras mas porosas

(zeolitas) o menos porosas
(nuevos cementos tipo-no- Portland) por

ATAQUE ALCALINO de arcillas, escorias, cenizas...

(aunque habia precedentes en los 50 en la antigua Unién Soviética)

During 2017 (14-15th Sept.) it was celebrated at
UMH-Elche-Spain the scientific meeting of the
TCOS (Technical Committee of the International
Commission on Glass, ICG) focused on Industrial
Wastes and their Vitrification. The general call
was done to the frame of; “Vitrification and
Geopolymerization of Industrial Wastes This
book includes the oral invited lectures with
authors from France, United Kingdom Portugal
Bulgaria and Spain During the preparation of
this edition, editors have invited additional scien
tists involved in this type of materials ressarch
to participate with chapters added as last contri-
outions to this monography. First part is focused
in the vitrification of nuclear wastes followed by
vitrification from other industrial wastes and
second part has been dedicated to the geopoly-

mers leClures



En estos dias “se vende
mediaticamente” el tema
medioambiental

como algo nuevo,

pero este no es un tema nuevo,

ya viene desde hace mas de 30 aios...
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1997: Congreso VARIREI- L"Aquila (lItalia)
J. Vehlow, “Thermal Treatment of Waste in Europe. Regulatory
Framework and Implemented Technology”, pags. 265-278.

*  YOU TUBE: 2013, UNA SOLUCION PARA LOS RESIDUOS INDUSTRIALES: LA VITRIFICACION, JMaRincon,
conferencia grabada en la Univ. Miguel Hernandez en 2011

http://www.youtube.com/watch?v=e dzgnOx3TM
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...Cuando en1986
tuvo Iugar en Madrid (JEN9C|E|\/|AT) GLASSES AND GLASS-CERAMICS '
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Por supuesto que la vitrificacion tiene costes mas elevados que
el vertedero, pero...es el medio mas seguro y estable para la
inertizacion y/ o reciclado de residuos industriales inorganicos

/

COSTE DE tratamientos de cenizas volantes v de cenizas de fondo resultantes de la
incimeracién de Residuoy Solidos Urbanos

OPCION EUROS/ ton EUROS/ ton '
Ceniza de Ceniza Volante de In Incineracion
B . Fondo  Residuos Municipales Sélidos

vertedero | 35 1N

Pretratamiento para usos en 20 8

firmes de carreteras |

Fusion (con combustibles 100

fosiles, sin pretratamiento) | =

Fusion (con combustibles | 130

fosiles, extraccion de cascotes)
| Fusién por arco eléctrico 120

Procesos de fusion en Japon 100
__ (Nabeshima, 1966) |
Procesos de fusidn (estimacion 180

de 1992/93) (ref. IAWG, 1995),

BRITE-EURAM-1995-2001



International Commission on Glass

The INTERNATIONAL COMMISSION ON GLASS is a0 international scientifie
and technscal associntion compased for more than 5000 members woeldwide and
constitute by 25 Technical Committices covering all the scientific, technological
educational, etc, . aspects related with glass and its producsos and materials. The
following figure shows the distribution of members among professsonal sctivities.

related to the gliss

e TOOS TECHNICAL COMMITTEEE i focused on the NUCLEAR

O. Pinet, Commissariat & F'nergic Atomique, France

Vice. Chair:

30 miembros, 2017

C. Veyer, Orano, France
Secretary:

D. K. Pecler, Savannah River National Laboratory, USA

Members;

P. Bingham, Sheflickd Hallam Universaty, UK

A. Boccacomni, University of Erfangen-Nuremberg, Germany
R. Didierlauremt, onno, France

W. Ebert, Argonne National Labocatory, USA

K. Fox, Savannah River National Laboratory, USA

A. Goel, University of New Jersey, USA

R. Hand, University of Sheffeld, UK

HAZARDOUS WASTE VITRIFICATION and it s constitute by the following

mombers.
Chairm /

VITROGEOWRSTES

\r_i. Hamison, Nabomal Nocior Laborstory. LK

Y‘. Inagaki, Kyushu University, lapan )

C, Knn. MO-SC1 Corparation, US A

A, |\:\mn|nllu\'. Bulgarian Academy of Sesences Bulgaria

M. Kovacova, Slovak Academy of Scienoes, Sk;t'uk Republie

’f" LaRobina, Extreme Science Pty. Ltd, Austrsfia :

C. Leonells, University of Modena and Reggio Emilig, Ttaly

J. Mama, Savannuh River National Laboeutory, USA i

R, Monteing, Novi. University of Lishon, l‘ot-n'apl.

!b: l.'l.)ovnn‘./l!m\mlt_\' of Shr'm&. UK

Ao FeRg. Vitreous Seae Laboratory (VSL) Cathatic L ; 5
K Pakomy. University of Chentical Fechnology ufw J’;:.n:::;;rc::;:“ -

4. Ma. Rincdn, Depty. Geodory. MNCN.CS N
C. Rowssel, Orano, Frame e + Agrock.- Envirun, UMH, Spoin

C. Scales, Nutional Nex lear Laboratory, UK

G Sharma, Kanyn Maliy Vidyalaya, lniia

?. Stefanovsky, SIA Radon, Russia

[ ‘iulx Institat of Atomac Energy Swierk, Poland

Ly v'mnn. Pacific Northwest Nations| Labaratary, USA

S. Weisenburger, Instite fur Nukleare lhmwgult;. Germany

K. Xu, Staee Key Labomtory of Sil A .
University of T mk‘m?z'hrm‘ Hicate Materials for Architectures, Withan
T. Yapo, Tokyo Institute Technology, Japan

PNNL: Pacific Northwest National Laboratory (USA) B, Riley, 1 Lang, J. Crum,
J. Vienma
SRNL: Savannah River National Laboratory (USA): F. Johnson, 3 Marra, [, Pecler
Universita di Modena ¢ Reggio Emilia (laly); C. Leonelli
NNL: National Noclear Labormtory — Nexin Solutions (UK ); R. Shott, M, Harrison
ISL: Immobilisation Sclence Laboratory (LK), R. Hand
CEA: Centre de Marcoule (France); J-L. Dussossoy, C. Veyer
ICT: Institute of Chemical Technology (Czech Ropublic); M, Mika
VSL: Vitrecous State Labomtories (USA) A, Buechele, L Pegy
INL: Idabo Natoaal Laboratory (USA Y B. Scholes
Monarch Laboratories, Inc.! (USA)N R.W. Beiswenger

MAIN RECENT rescarch works from the TCOS:

HIS: Round- Robin testing of critical temperatures for glasses made from
wastes.- Liquidus Temperature (Vi) is an important glsss property for vimmfication
processing regardless of the melter eohnology or glass system bemg studied fos
waste immobilization, In waste glass processing, there are product and process
constraints that must be met o asswre successful vitrification operations. One
constramt deals with avoiding crystal sceumulation in the melter th% ay lead
processing issues or plugging of the melier discharge system. 7L is defined as tiw
maximum temperature al  which crystals can  co-exist with the melt s



Pero...
¢, por qué este Congreso en Espafa por primera
vez?

La ICG ya habia celebrado el Congreso Mundial del
Vidrio en Madrid en 1992, pero ninguna Technical
Session habia celebrado ninguna sesion especifica en
nuestro pais.

Como miembro del TCO5 desde hace ya dos décadas,
estuve gestionando desde los congresos
de Pardubice, Oxford y Parma con su anterior presidente,
gue se celebrara un congreso en Espafa de este comité
de la ICG.

...y también...
¢,qué tienen en comun los VIDRIOS y GEOPOLIMEROS
para justificar el reunir sus especialistas
por vez primera en un CONGRESO?
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Appendix I

Inaugural Session

First VITROGEOWASTES Congress was inasugurased after sovne wekoome woeds
from The Rectoe of the University Miguel- Herndndez of Elche-A licante, Professar
Jestrs Todeo Pastor. After these shoer inugursl ik, Dr. Ofivier Pinet, The Hesd of
the Technical Comuittee TCRS (KOG) gove soveral words thanking e hosting of'
the UMH. It follows the Professor Jesis Ma. Rincda, as odd member of the TOUS of
the Intermationsl Comenission on Glass, addressed o the attendants & short speach
" gxplaining motivation and shoet history about the previoms contacts estublished with
Cghe TOOS W convinee of the convenience and oppartumity 10 celebaste this TCOS

s, Prof . Rincon held two key questions to the audience:
18t) Why the TCOS Armual Meetkng ia Spaln and Eiche?

Ind) Wby to youn in the stme Meeting the vitnfication und geapolymens resaurch

mitial meeting with ﬂlc chd nf TCI)‘ in tlw time (Dr kun:-s Mam) m 2001 dunng
the Oxford Lomeaosoy Europesm Society Glass (ESG) Meeting. Lasely o1 2012 was
hedd a second infurmal meeting between Prof Rinodn snd Dr. Jarses Marru in Goslar
(Germany) during the celebration of the ESG Meeting and even ot the 2014
Pardubsce (Cacheak Republik) Mecting about Bortes and Phosphate Glasses. In the
same vear, it was celebrated the Europoan Congress on Glass at Parma University
{Baly) with a paralle! session of the Techmical Committee (TCDS) again with James
Marrn which moves the beading of this ICG Committoe to Dr. Olivier Pinet. Aguin,
Prof. Rincan beld contacts wath both heads the former and the new one, on order o
peopose the cokehration of 8 TCDS Meeting for lirst time in Spain,

Finally, during Febrmry 2017, by considering the TCO? Meeting celebention in
Spain at Segovia town, it was propose to the mew head of TCUS to celebeate the
meeting proposed by Prof. Rincon as suellite Meeting of the TCO7?, after the Segovia
TOO7 Mecting. Because, there was n penerous suppart from the young spanish
umiversaty froen Eiche for hostmng this sateiline meeting in the Exst of Spain and due
10 nowadays ehsy communxations smomg Segovia, Madrid and Alicante, there was
sccepted (0 February 2017 this TCOS Mecting ot Elche, Alicaste s nit extension of
the Scgovia ICG (TCOT) Meeting ending the scientific activity cainddident with a
nice weekend in the Meditermranean Spanish Coast

VITROGEOWRSTES

Figare 4, SEM image of
crystalbized ylass,

Question 2.- Why to join both research fields: vitrification and
geopolymerization?

It ka8 been seem in the last decades that GEOPOLIMERIZATION and
VITRIFICATION of all type of industrud wastes bebave coamumon aspects in their
reapective rescarch ficlds:

a) COMMON PROBLEMS FOR STRUCTURE KNOWLEDGEMENT
b) COMMON METHODS FOR CHARACTERIZATION
) COMMON CAPABILITIES FOR THE INMOBILIZATION OF WASTES

Simce instinl rescarclting about copabilities of the alkauki sttack of clays and residuees

| Dasidovits, I'!‘H] first from kaolin,.. giving rise to metakaolln struchares whick
cun be able for setting in solid mucrinl:o with nunostrectured evolution [Xu Chen et
al. Jand after eatended 1o o wide mange of wastes [Duxson f al. 2007], much.
questions have arise about the “amorpbous of dsordered” stroctume of this family of

muatorials. Similar questions arz in the table gince years ago n the glass fickl.

Therefore, becawse botls types of materials familics (i some sense “amarphossy

materkals™) and the demonstrated utility foe ssokation or immobifizing of wastes, that

was the initial oe plooner |des for joining both resenrch fields in o covgress,

References
* Duvidovides, 1993
* XuChen ool DOL: 101 Ujace, | $64)

* Duxson ¢t al 2007), Geepolymer technology. The current stite of the art. ).
Mater. Sci- 42 :2917.2933




19.- Cuestiones acerca de su estructura orden- desorden aun no resueltas del todo

Estructura de los VIDRIOS X20-MO-AI203-Si02

Red Zachariasen Red Shackerfold

Estructura de los GEOPOLIMEROS M-n(-(Si02)z-AlO2)n-wH20

W O
s 5

0
o= k*
0 0 0
S 1 Il
RS TI  BL T TS
7 3

Richardson, 2014
(recogida por Palomo en Capitulo 7)

70 comunicaciones en el Area de New Cementicious Matrices
en el Congreso Mundial del Cemento-Madrid-2011 15

De Wikipedia Commons




2°.- Métodos y Técnicas de investigacion
estructural y microestructural comunes:

DTA/TG + Espectroscopias IR y Raman+ RMN+

microscopias electronicas (SEM-TEM- HREM- EELS) + Rad. Synchrotron+...

Un ejemplo de articulo sobre una

de estas técnicas

- —_

£ oA v Saw W ES) LIS LI iy

PO 10111 13533910 2007 0153 x

- > 2007 Awaralian Nuckar Sownoe & Tevhoodogy Ovganmuluon
journal

Transmission Electron Microscopy and Nuclear Magnetic Resonance

Studies of Geopolymers for Radioactive Waste Immobilization

Mark G. Blacklurd, John V, Hanna, l\cvm ). Pike, Eric R, V ance,”” and Dan S. Pcrera

lostitute of Matenals and Engineering Scence, Australian Nuckar Scienoe and Technology Organisation. Mensl NSW

2234, Auatralia

Transmisslon clectron microscopy of a geopolymer phase, des relense rates for Cs and Sr < 1.3 g/L,'"* well below the passable

rived from metakpolin and alkaline silicate soluthons amwd haviog feach rate of ~ 13 g/L for Na,"" noting that the PCT tesl docs

nominal Na/Al and Si/AL moelar eatios of 1 and 2, respectively, not explicitly address the leach rates of Cs and Srund that nor
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Capitulo 1 inaugural sobre...: “MUROS VITRIFICADOS del PASADQO”
esta motivado porque “equivale en cierto modo” ...
a una “macro- sinterizacion vitrea” de piedra natural

NEW HYPOTHESIS

Vitrification

* partial melting with formation of  Suggested by Jens Ormé, 2003 and
glass from a silicate rock or documented by Peter Kresten, 1993
sediment —

- ".T,AZ‘ .. e

s <IN v e 4

o TR B a7 L AL, _AgrieTen
RORNCIS DG L Y CUERS I vt . » "

- observed at human constructions
made of wood and stone which
have been destroyed by fire

+ frequent in Europe, specially at
Celtic hillforts (end of Bronze Age
and Iron Age)
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Interesados en adquirir el libro ?:
« EDICION DIGITAL GRATUITA:;
http://tarsacom.com/vitro/AF-VITROGEOWASTES-2019-WEB-C.html

« EDICION IMPRESA en COLOR: 16 x 23 x 1,8 cm.
Dirigirse a la SECV (Seccion de Vidrios
secv@secv.es
o bien ala ICG: www.icglass.org
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http:vitrogeowastes.com/

- Pl CONFERENCE v LOCATION + ACCOMMODATION  CONTACT REGISTRATION

[ &
VITROGEDWRISTES

2nd VITROGEOWASTES

May 23-26, 2021 | Baeza, Spain

The Second Edition af VitroGaoWastes is in progress. This year the conférence about
Vitrification, Geopolymerization, Wastes Management, Green Cements and

Circular Economy Will take place in a beauty location in Southem Spain called Baeza.
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EPS) VITROGEOWASTES- I

VITRIFICATION and GEOPOLIMERIZATION of WASTES for
INERTIZING and/or RECYCLING: Second Edition

Escuela Politécnica
Superior de Jaén

Qe“/ Structure, microstructures, processing and properties
Sleee i\ .
g A il VITROGEOWASTES- Il BAEZA
C‘@ 2%/

N ey

'" 23-26 MAY 2021
Under support of:

University of Jaen (Andalucia)+ Junta de Andalucia +
TCO5 (International Commission on Glass-ICG) and
parternship of instrumentation recognized companies

Main focus of this International Meeting:

It will be reviewed and discussed the main structural and microstructure aspects of GLASSES, GLASS-CERAMICS and GEOPOLYMERS obtained from both
processes of vitrification and geopolymerization of all types of industrial wastes for best characterization for best knowledge and improving of final
properties, in similar research lines as previous VITROGEOWASTES- | (Elche). MONOGRAPHY: http://tarsacom.com/vitro/AF-VITROGEOWASTES-2019-
WEB-C.html and additional SPECIAL ISSUE MLBLUE Elsevier: https://www.sciencedirect.com/journal/materials-letters/special-issue/10B2188W52X

FIRST CALL: for scientiific poster communications which after presentation will be evaluated for editing as «short
papers» in the MATERIALS LETTERS scientific bulletin edited by ELSEVIER

ORAL PRESENTATIONS WILL BE INVITED TO RECOGNIZED INTERNATIONAL SCIENTISTS IN THESE AREAS OF
RESEARCH AND WILL BE EDITED in a special monographic bulletin or book

For additional information: Iperezvi@ujaen.es and/or deliche@ujaen.es




Mce3NAGONAL YeAR OF

Vitrogeowastes- Il coincidira posiblemente con el ....
GL

(1CLAy )

Toward a United Nations Declaration
The International Year of Glass 2022

As is being prevented ...Vitrogeowastes- lll- Bulgaria
would be coincident, probably, with this
INTERNATIONAL YEAR OF GLASS 2011

26



AGRADECIMIENTO

« COL QUIMICOS y ANQUE por
programar esta presentacion

°

' Asoclaciéon de
Colegio Oficlal ~, Quimicos e
Quimicos Ingenieros Quimicos
We Viad © W~ de Madrid

« Atodos aquellos que nos han seguido en esta
presentacion ANIMANDOLES a leer no solo la
“info” contenida en esta publicacion,

* y sobre todo a apoyar y emprender la |+D+i

. C‘D & tanto en VITRIFICACION como en
4 4 GEOPOLIMERIZACION
VITROGEOWRSTES

UNIVERSITAS
Miguel Herndndez

M1cc

Tlnw- u.‘ollu
il“l'l I lGWiI

Cualquier pregunta o comentario sera bien recibido en:  rinconjma@agmail.com




