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BACKGROUND

* Year 2001
Almadén mine clousure

* Year 2003
- End of mercury production

' www.pargueminerodealmaden.es

* Year 2011

End of reuse and commercialization of
European surpluses

: Aot
P e R

Saint Aquilino headframe . XX century THRE®)

Parque Minero
de Almadén

United Nations . Heritage of Mercury.
Educational, Scientificand - Almadén and Idrija
Cultural Organization . inscribed on the World
. Heritage List in 2012
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http://www.parqueminerodealmaden.es/

BACKGROUND

MERSADE Project main tasks (2006-2010):

1. Container for the safe temporary storage of metallic mercury

2. Stabilization / Microencapsulation technique for
permanent storage
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BACKGROUND

MERSADE
(MERcury SAfe Deposit)

Design and construction of a prototype
container for temporary storage of
mercury:

e Confinement of double barrier

* security mechanisms and ongoing ¥

monitoring such as temperature, ©
mercury level, pressure and stability. *
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DESCRIPTION OF THE TECHNIQUE

Stabilization

Metallic Hg  Elemental sulfur react to obtain
particles (< 60 um) HgS (Cinnabar)
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DESCRIPTION OF THE TECHNIQUE

HEATER-MIXER (<1409C)

POLIMERIC CEMENT OF SULPHUR (Artificial rock)
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DESCRIPTION OF THE TECHNIQUE

MERSADE

Stabilization and Microencapsulation

Phase 1:
Stabilization of
HgS

EE%E . : .I/-I/-I/.,/

Cooling Area

Molted Room Temperature

Phase 2:

Microencapsulation
(Creating double barri

111
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Storage
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ADVANTAGES AND GUARANTEES

European leaching limits values as acceptance criteria:

1 TYPE OF LANDFILLS

MONOLITHIC WASTE -

* 0,0016-0,0034 mg/kg

GRANULAR WASTES (1) 0.1

* 0,0029-0,0077 mg/kg = NON HAZARDOUS

<
TOTAL HG LEACHATE for L/s=10 | £ ..
: ' _ _ g M 00081 ¢ 00079
{ . I A 00034 INERTS
LAZ PF HG
Origin of estabilized material
(1) 7 CEN/TS 14405;2064 : Ref.: A. Lépez-Delgado, F. A. Lépez, F. J. Alguacil, I. Padilla, A. Guerrero. “A microencapsulation process of liquid

Characterization of waste — Leaching
behaviour test — Up flow percolation
test (under specified condition)

mercury by sulfur polymer stabilization/solidification technology. Part I: Characterization of materials”. REVISTA
DE METALURGIA, 48 (1), 45-57, 2012.
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ADVANTAGES AND GUARANTEES

MERCURY EMISSION

Measurements taken in a chamber of 0.22 m3 with temperature at 19 + 2 ° C / Lumex RA 915

1"“ 022 m\l %

_ ) BN sample | Hgng/m3

o]

==t
S

Air (blank) 77
Ref.: A. Lopez-Delgado, A. Guerrero, F. A. Lopez, C. Pérez, F. J. Alguacil. H gZOSC —
ceablsatonysoldfication technoroay. part 1. ouabitty of mareriaerHE30SC ol
REVISTA DE METALURGIA, 48 (1), 58-66, 2012. Cinnabar (ore) 25539
Metacinnabar 3220
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ADVANTAGES AND GUARANTEES

J Inert solid with low porosity and impermeable.

1 ton of mercury produces 1.37 tons of residue (73% in Hg) and
1 liter of mercury produces 4.10 liters of residue

J Emits 100-150 times less mercury than cinnabar

JThe MICROENCAPSULATION provides a second and additional
barrier for avoiding mercury releases to the environment.

J Safer product and easier to be managed: final disposal is
possible in inert landfill according its leaching conditions.

. During the process, 100% of Hg is transformed.

J Low energy consumption. No water consumption, and neither
effluents nor wastes are generated.
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DESCRIPTION OF THE TECHNIQUE. OTHERS WASTES

/STABMZED WASTES \

Hg fluorescent dust (FD) of recycling plants

Hg waste industry primary production of Zn

kl—lg waste industry primary production of Al /
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DESCRIPTION OF THE TECHNIQUE. OTHERS WASTES

Hg fluorescent dust (FD) of recycling plants

Density: 3.05 gr / cm3

Estabilized FD waste (66,5 % w. of waste)

@ size: < 40 pm

[Hg] 2 20 ppm
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DESCRIPTION OF THE TECHNIQUE. OTHERS WASTES

Hg waste industry primary production of Zn

Density: 6,15 gr /cm3
@ size: < 40 pm
Humidity: 33,2 %
[Hg] 40 — 70 %

Estabilized Zn waste (65,2 % w. of waste)
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DESCRIPTION OF THE TECHNIQUE. OTHERS WASTES

Hg waste industry primary production of Aluminum

AL,O; production from bauxite as first steep of Al production. By mixing with caustic
soda and increasing T2.

Pending from origin, Hg content in bauxite is <> (X = 0,11 ppm average)
Hg vapor in gases from process.

Hg extracted from gas treatment system and obtained as metallic mercury (99 to
99,9 %) by condensation.

Hg estabilized (65 % Hg)
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PROJECT DEVELOPMENT

+

a2 Niario Oficia

P

te Castilia-La Mancha
ANO XOXIV Nam. 204 19 de octubre de 2015 27839

Consejeria de Agricultura, Medio Ambiente y Desarrollo Rural

Resolucion de 15/09/2015, de la Viceconsejeria de Medio Ambiente, por la que se otorga autorizacion ambiental
integrada para la planta de estabilizacion de mercurio ubicada en el término municipal de Almadén, Ciudad Real,
titularidad de la empresa Minas de Almadén y Arrayanes, SA (Mayasa). [2015/12292]

Expediente: AAI-CR-067
1. Antecedentes de hecho.

En cumplimiento de lo establecido en la Ley 16/2002, de prevencién y control integrados de la contaminacién, la Direccién
General de Calidad e Impacto Ambiental recibe con fecha 20 de octubre de 2014, entrada 2.647.264, solicitud de aproba-
cién de Autorizacion Ambiental Integrada para la planta de estabilizacion de mercurio ubicada en el término municipal de
Almadén, Ciudad Real, titularidad de la empresa “Minas de Almadén y Arrayanes, S.A.”, Mayasa, CIF A-28.764.140.

Con fecha de registro 21 de noviembre de 2014, salida 946.059, 19 de enero de 2015, salida 37.315 y 25 de febrero
de 2015, salida 166.020, la Direccidn General de Calidad e Impacto Ambiental requiere documentacion adicional a la
aportada para la continuacion del tramite.

El titular aporta documentacion adicional en escritos de fecha 18 de diciembre de 2014, entrada 32.369.746, 28 de enero
de 2015, entrada 168.153, y 9 de abril de 2015, entrada 961.116, nueva revisién de proyecto y documentacion adicional
de la instalacion.

IMPLEMENTATION OF THE PROJECT
ON SITE: LAS CUEVAS
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Vista general del Almacén de las Cuevas junto a la mina del mismo nombre.
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DESARROLLO DEL PROYECTO

IMPLEMENTATION OF THE PROJECT

ON SITE: LAS CUEVAS

MERCURY STABILIZATION PLANT



A %
5

TEN-E1-E058

qqqqqqqqq

T IL::-\;A i
—

TR

PROJECT DEVELOPMENT

"PROCESS SAFETY:

Rendered inert by means of N,

SULPHUR (iN Room T2) BLOWN
SULPHUR (IN T( Inert atmosphere

ATEX:

Explosion risk in areas with

an explosive atmosphere
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MERCI

ALZADO OESTE

PROJECT DEVELOPMENT

EMISSIONS CONTROL:

* DOUBLE SYSTEM OF EMISSION

CONTROL: HIGH LOAD AREAS
AND AMBIENT AIR

— o«  AUTOMATIC CONTROL IN AIR Hg

(6 sampling points).




PROJECT DEVELOPMENT

Id P Mombre de tarza | Durackin T Tm2 M3 [T IH TME : M7 TMe |[FH Tmia [Mi1 MiZ
7 T 92Tz MzalesT12 110026 (o2 (oal1elzalzolos [1alzolzarTos 13 TanTar ToaTq0 17 24l oy Tps |
T FASE 1 11¢ diae?
z CONSTRUCCIZN ¢ dlas?
3 | Acta ge reglaniee 1diar
4| obra Civil 30 Mas
—EF | Clmentaciones estructurs y squipoe 15 dias 1 1 mc'nths
B | Esfructura metalica 15 dlas
-7 | Redes sublemaneas 5 dias | . )
§ Tara s e b |15 | Construction: 3+ 1 months
] Montajs equipos 25 dias
1o | Moniae ovas aditivas 5 dias
] orae e 100 Startup: 2 + 2 months
iz | Montaje mezeador 10 dias * B
BEEN Moniasle montacargas 5 dias
T Moniae Slstema de Control 10 dias p
i e Warranty tests: 3 months
Montaje aire g2 alta y ambizntal 5 dlas
a7 | Moniaje redss 02 aire comprmido y 5 dias b
T Instalacion BT 10 dlas
19 | Red contraincendios 5 dias
T Monisle y pussta en marcha analzla: Sdias EE'
N Fin de montaje electromesanico 1 dia? [
= PUESTA EN MARCHA FASE 1 51 dias?
3 Pussta en marcha en frio 15 dias
7] Pruebas con azufra 5 dias
25 Puesta en marcha en carga 30 dias u
2% Acla de Recepsion Parcial de 1a Planta 1 dia?
Fal FASE2 £5 dias
pz] CONSTRUCCION 15 dias
= Montaje squipoa 15 diaz ﬁ
30 Moniaje inivas adlitivos S dias
3 WMoniae mezdador 10 dias EE
32 Moniaje Sistema de Conirol 10 dias l:l
EE] PUESTA EN MARCHA FASE 2 50 dias
3£ Puesta en marcha en o 15 dias
35 Pruebas con azufre 5 dlas
3a Pussta en marcha en carga 30 dlas
37 PRUEBAS DE GARANTIA &1 dias?
T Pruebas ge garania &0 dias b
] Acta de Recepaion Final ¢e 1a Planta 1 dia? | |’
Tarea |:| Hit & Resumen oel proyecto (PN o extzmo & Progress .
Diviskin . Fesuman P  7area: extemas [ ] Tarainacia Fesha limite &
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INSTALLATION AMOUNTS

TRANSPORT CAPACITY: 300t
TEMPORARY STORAGE CAPACITY: 2.400 t
ANNUAL TREATMENT CAPACITY : 150ta 300t

(per shift 6 h a day)

Mercury storage tanks (6 tanks of 30 m? of capacity each).
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THANKS FOR YOUR
ATTENTION

fcojavier.carrasco@mayasa.es

/‘ MINAS DE ALMADEN Y ARRAYANES S. A
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