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O 1 CONTEXTO
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2050 se duplicara la generacion mundial de RAEEs hasta 100 Mt
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~ EUROPEAN
COMMISSION

Brussels, 2.12.2015
COM(2015) 614 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS

Closing the loop - An EU action plan for the Circular Economy

“Nuestro planeta y nuestra economia no pueden sobrevivir si
continuamos con el enfoque de “extraer, producir, usar y tirar".

- J 11 1
La se trata de reducir los residuos vy

proteger el medio ambiente, pero también se trata de crear
oportunidades econdmicas y ventajas competitivas.”
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Commission européenne
European Commission

“Este es un dia muy especial. Esta manana, el Colegio de Comisionados acordod el

Acuerdo Verde Europeo. El es, por un lado, - -
. . _ y, por otro lado, una hoja de

ruta muy dedicada cuyo objetivo son 50 acciones para 2050 ”.

“Nuestro objetivo es [N [ INNNNNNNN IO I . concilicr 1a

forma en que producimos, la forma en que consumimos, con nuestro planeta y hacer
gue funcione para nuestra gente. El Acuerdo Verde Europeo se trata, por un lado, de
reducir las emisiones, pero por otro lado, de crear empleos e impulsar la innovacion.”
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Intervenciones en productos

Cut out the
least
sustainable
products

Drive the existling markel towards grealer Encourage
sustainabllity ; development
of new, more
i+ sustainable
i products

Ecodesign |

Interventions:

*Pricing and trading

Interventions: | ':fé‘é"mw Iniliaﬂva;; I i Interventions:
*Minimum ; ucer responsibiiity i = Support
standards *Business support bn

i
* Procuramant Ecdlalgé -
i

en el mercado

Numero de productos

Labelling
* Public information

Less Sostenibilidad del producto More
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7
sostenipragjj

El grupo de Sostenibilidad y Prevencion Ambiental tiene como
objetivo promover proyectos de investigacion en el area emergente
de herramientas para la sostenibilidad

Herramientas: Ecologia industrial, ACV y Ecodiseno

Gestion de recursos para una Nexo Agua-Energia-Alimentos
economia circular :
Agricultura urbana

Generacion y transferencia de conocimiento



CONAMA 2020 Congreso Nacional del Medio Ambiente. #Conama2020

O 2 HERRAMIENTAS
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# CIRCULAR STANDARDS
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CENELEC

Methods for providing information relating to material efficiency aspects of
energy-related products

FprTR 45550 Definitions related to material efficiency 2020-12-04

EN 45552:2020 |General method for the assessment of the durability of energy-related products |2020-03-11

EN 45553:2020 | General method for the assessment of the ability to remanufacture energy- 2020-07-10
related products

EN 45554:2020 |General methods for the assessment of the ability to repair, reuse and upgrade |2020-02-21
energy-related products

EN 45555:2019 | General methods for assessing the recyclability and recoverability of energy- 2019-11-27
related products

EN 45556:2019 | General method for assessing the proportion of reused components in energy- |2019-06-07
related products

EN 45557:2020 | General method for assessing the proportion of recycled material content in 2020-04-29
energy-related products

EN 45558:2019 | General method to declare the use of critical raw materials in energy-related 2015-03-01
products

EN 45559:2019 2019-03-01
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EN45553 — General method for the assessment of the ability to

remanufacture energy-related products

Accessibility
index (I,.)

The accessibility index can be
determined based on the median value
of the individual accessibility indices
(lacc_part)- Distances to other parts be
evaluated along three axes. The
definition of length, width and depth of
a part is set by the definition of the
length, width and depth of the product
and needs to be aligned according to the
built-in state of the specific part.

AX AY AZ

IAcc_part - X + Y + Z /3
part part part

Xoare defines the length of the specific part

Ypart defines the width of the specific part

Z,, defines the depth of the specific part

AX represents the accessible range along the x-axis during its specific
disassembling sequence step

AY represents the accessible range along the y-axis during its specific
disassembling sequence step

AZ represents the accessible range along the z-axis during its specific
disassembling sequence step
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EN45554 — General method for the assessment of the ability to

repair, reuse and upgrade

Index The index of disassembly

disassembly depth effectiveness ©; is ®l = |0Pl —_— (1 _ DDl) |

expressed as a function of

dfefpth- the disassembly depth f)i ez;p;gsses anbilneffectiveness of the disassembly depth of the it" component in relation to the need
. .eCt.Iveness (DDi) and the disassembly (;)I:.Iccsamlpsy?;see: ogjective-property
(Giudice and objective property for each i
J property DD, disassembly depth
Kassem, 2009) it component (OP,)
i=n
Based on the Maynard eDIM = E (TCL + Ii + Mi + Pi + Di + Rl)
Time for Operation Sequence i=1

. Technique (MOST), the TC is the time required for tool change if the tool differs from the one used for the previous
disassembly — e- e b i a & P
easy of Disassembly Metric ~ connector
DIM (Vanegas et : : I is the time to identify connectors to part ith of the product
(eDIM) is the total time [~ . . o
al 2018) ) | M; is the time needed for undoing fasteners of part it" of the product
o needed to disassemble a P, is the time employed for tool positioning in relation to the category of connectors used
product or a component D, refers to the disconnection time of fasteners
R; is the time for component removal

The methods describe Score = z (VVpr E(W"'W XSi,pp)) + z (VV] + S])

diverse attributes to

Scoring system category description which W,, is the overall weight of the priority part pp
later on should be  W,isthe weighting factor of criterion i assessed at priority part level
attributed S; is the score of criterion i assessed at priority part level

W, is the weighting factor of criterion j assessed at product level
S, is the score of criterion j assessed at product level
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CASOS ESTUDIO
Discos duros
Lavadoras
Baterias de vehiculos electricos
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Aplicacion del e-DIM en el estudio de los discos duros

Journal of Cleaner Production 248 (2000) 119216

Contents |ists available at SclenceDirect
Produgtion

Journal of Cleaner Production

El f;;}-"._| FR journal homepage: www.alseviar.com/locate/jclepro
Examining the feasibility of the urban mining of hard disk drives -
Laura Talens Peiré =", Alejandra Castro Girdn ®, Xavier Gabarrell i Durany *" Lm'

4 Sostenipra, nstimer de Ciencio § Tecnologio Ambientaks (TCTA-UAB), Universitat Autnoma de Barcelona, 08193, Cendanyola del Violles, Barcelona, Spain
" Department of Chemical, Biological and Environmental Engineering, Catalan Biotechnology Reference Metwork -XRE Autonomous University of Barcelona
(LIAR), Compus LIAB, 087193, Belloterna, Bencelona, Spain

ARTICLE INFO ABSTRACT
Article history: Cities are becoming one of the greatest generators of waste and thus a potental source of secondary
Received 2 May 2019 materials, One of the most attractive waste streams in cities is waste electrical and electronic
Received in revised fomm (WEEE) as they contain many valuable metals, mainly in the printed circuit board (PCB), with a high risk
ic"“’"”“ mfﬂ“‘ AR of a disruption in their supply. Many of the PCEs contained in small WEEE are separated by destructive
Mrilabile anling 12 Mowsnbar 204 operatons, as the sconomic feasibility of their separation using non-destructive operations remains
unclear. This paper examines the feasibility of separating the PCE and the permanent magnets (PMs)
Handling Editor; Yutao Wang contained in hard disk drives (HDD) using non-destructive operations. The economic st of separating
these parts is evaluated by the disassembly sequences, the disassembly schemes, and using the *ease of
Keywonds: Disassembly Metric' (eDiM) In HDD, the economic cost for the non-destructive separation of the PCB is
Secondary raw materiaks €0.05 while the cast to harvest the PCB as well as the PMs is £0.39. In both cases, such cost is well below
Electronics the estimated economic value of the gold, sibver, and palladium contained in the PCBE (£0.85). As a result,
£-waste management the paper concludes that the separation of the PCB and the PMs of HDDs is economically profitable.
m“mﬁ Measures for promoting the non-destrucive separation of the PCEs and the PM of HDDs should be

furthier promoted, as they muld help improve the supply of secondary raw materials,

Critical raw materials © 2019 Elsevier Ltd. Al rights reserved.
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Aplicacion del e-DIM en el estudio de los discos duros

Time for disassembly — e-DIM (Vanegas et al., 2018)

i=n
BDIM=Z (TCE+I[+M£+P[+DI.+R:)
i=1

cLrL/11vt — \l‘.li 1 ‘i 1 l'li 1 y & i 1 Ui 1 “i}
Li=1

TC, is the time required for tool change if the tool differs from the one used for the
previous connector

| is the time to identify connectors to part ith of the product
M. is the time needed for undoing fasteners of part it" of the product

P.is the time employed for tool positioning in relation to the category of connectors used
D, refers to the disconnection time of fasteners

R, is the time for component removal
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Aplicacion del e-DIM en el estudio de los discos duros

Tareas

Identificacion

Manipulacién

Posicionamiento

Desconexion

Retirar

Cambio de
herramienta

Descripcion

Tiempo (segundos)

Visible son > 0.05 mm? 0
Ocultos son < 0.05 mm? 3,6
Manipular el producto para acceder o identificar un conector 18
para desconectarlo, por ejemplo, voltear el producto ’
Colocar la herramienta en relacion con el cierre antes del

proceso de desconexion real, por ejemplo, colocar un 1,4
destornillador en la parte superior de un tornillo.

Tornillo D<= 6 mm mediante herramienta eléctrica 1,1
Levantar (fuerza < 5N) 0,4
Arrancar (fuerza manual < 5N) (p.e pegatina) 0,4
Tirar (fuerza manual < 5N) 0,4
Presionar pestaia 0,8
Retirar adhesivos 2
Cortar cable 1,1
Quitar los componentes desconectados y ponerlos en 14
contenedores. ’
Recoger y / o volver a colocar una herramienta, incluida la 1.4

adaptacion o preparacion de la herramienta para su uso.
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Aplicacion del e-DIM en el estudio de los discos duros

The economic mst of the disassembly of the PCB and the PMs of HDDs in Barcelona (2016)

PCB PMs Total
PM1 P2 P3 PCE + PM1+ PCE + PMs
PRl
Min Max Min Max Min Max Min Max Min Max Min Max
25°HDD  Time for disassembly (seconds) 13 16 2 30 Er) 51 "2 103 ] 63 94 116
Units 207,845
35"HDD  Time for disassembly (seconds) 10 16 15 31 ] 55 59 115 k] 71 70 131
Units 58212
Total time for disassembly (days) 112 147 188 279 320 476 no 976 432 600 B2 1,099
MNumber of wor kers 05 07 0.8 13 14 21 32 44 149 23 7 49
Tortal Ubyriar ot (52 poe viagrd o537 12643 16,214 24005 27580 41012 61,114 84009 37,217 51605 70751 94603
To s lgoar ot (& per o g fEPA) o044 005 0.06 009 Q10 015 023 032 0.14 019 027 036

El coste de desmontaje: PCB 0.04-0.05 € y PCB+ imanes 0.27-0.36 €
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Aplicacion del e-DIM en el estudio de los discos duros

Table 4

Estimation of the economic value of the PCBs of HDDs for scenario A (non-destructive disassembly) and Scenario B {Shredding ) in Barcelona
Market share 2001/2n3 2016 2017 i
Desktop 43% 40% 38% 345
Laptop 57% BO0% 62% {7
Materials Mass (kg) Value (€) Mass (kg) Value (€) Mass (kg) Value (€) Mass (kg) Value (€)
Silver (Ag) 17.68 8496 18.00 8,650 1825 8,770 1875 9,009
Gold (Au) 524 183389 534 186,726 5.41 189,310 556 194479
Palladium {Pd) 1.08 18,569 1.10 18,907 111 19,168 1.14 19,592
Other materials 2487 10,599 2533 10,792 2,568 10942 2638 11,240
Total E21,053 225075 228,190 234420
Manual disassembly
Materials Mass (kg) Value (€) Mass (kg) Value (€) Mass (kg) Value (€) Mass (kg) Value (€)
Silver (Ag) 1271 6,108 1294 6,219 1312 6,305 1348 6478
Gold (Au) 1.86 65,205 1.90 66,392 1.9 67,310 1498 69,148
Palladium {Pd) 039 6,685 040 6,806 0.40 6901 041 7.089
Other materials 2487 10,599 2533 10,792 2,568 10,942 2638 11,240
Tatal Pre-shredding 88,597 90,209 91458 93955

Valor econdmico del PCB 0.85 € por unidad

Beneficio econdmico 0.49-0.80 € por unidad




CONAMA 2020 Congreso Nacional del Medio Ambiente. #Conama2020

Viabilidad econdmica en el caso de las lavadoras

Economic feasibility of repair using new spare parts (EF . .;,)

-\,
N \2
SOLIDANCA

n
Economia Social i Solidania EFrepair — PPTp — Z . Pspi
L

n
e p e AV E l_Pspi

PP,, is the sale price of the repaired product using reused spare parts (€)

P, is the total cost of the new spare parts (from ith to n) needed to repair the product (€)
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Viabilidad econdmica en el caso de las lavadoras

El beneficio economico de usar recambios reutilizados es 3 veces el de usar piezas nuevas.

% 33' Sample Spare Spare part price (€) Price of WM at Economic profit when using new
parts REUSE store with spare paris (€)
Emi::ﬁ';l"sm f‘; oid":hh replaced reused parts (€)

Lowest Highest Lowest Highest
W1 3,710,14 30 258 160 130 -98
WhAZ 8, 15 56 148 213 157 65
W3 1, 4 27 98 213 186 115
Whi4 1,3 25 137 225 200 a8
WMs 5, 13 95 338 220 125
WME 5 7 45 113 240 194 127
WM7 4,10, 19 28 114 213 185 99
WhMB 13 57 279 350 293 71
WHY 19 8 36 250 242 214
WM10 7,8 56 148 300 244 152

1 Power cables; 3 detergent drawer; 4 plith; 5 feet; 7 door seal; 8 drum; 10 pump filter; 13
PCB; 14 carbon brushes; 15 shock absorbers; 19 drive belt
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Plataforma digital para favorecer nuevos modelos de negocios

basados en la economia circular - DigiPrime

El objectivo es desbloquear nuevos modelos de negocio circulares

basados en la recuperacion y la reutilitzacion de productos (@‘ DigiPrime
~ . . . v

usados de alto valor anadido con un enfoque intersectorial

' ' Energy Storage Syste l

Piloto 1: baterias de VE

. Energy Storage System
Automotive » Wind and Solar Farms (large-size: >200 kWh)
"PHEV (>5 kWh) = Commercial and Industrial Buildings (mid-size:
=BEV (>5 kWh) 20-200 kWh)

=E-bus and e-truck (>5 kWh) = Residential Buildings (small-size: 1-20 kWh)
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Plataforma digital para favorecer nuevos modelos de negocios

basados en la economia circular - DigiPrime

@) DigiPrime

Compliance Schemes

EVs |
Refurhished battery pack i
E vy ) Final users
i Secondary raw materials . )
Use @ EEmmETTT N 0, ifactured battery
packs and recovered
: secondary raw materials
i Used EVs
Ir-----i-----------------------------------------l
I Dismantling of !
| battery pack I
|
I I
' - |
| Inspection an
Exchange Flows | preliminary I
estin,
test |
I I
— Battery packs, modules, cells | m I
"""" »  Damaged packs, modules, cells | .- I
It is battery YES Damaged cells
"""" * Remanufactured battery packs and | seriously Damaged ; |
recovered secondary raw materials | ST |
—~ — = System boundary of EoL batteries | ! : i |
NO i | NO
: iDamaged : I
Itis feasible dul . X
Stakeholders adirect 3 mosules Disassembly Testing Its feasible I
reuse? ] from modules to cells of cells areuse? |
Product user I i NO 5 & = I
[ Dismantler I NO YES | ad | |
e | :
B Remanufacturer {possibility to have a o |
} . tis modul NO . Itlsfeasllble YES
remanufacturing process operated by ! : D|sassemb|y dfm':;e:f Testlrwg anzss — Reassem!oly Rgassembly |

her stakeholders (e 8. rec clers | from packs to modules of modules reuse? of new packs of new modules I
ot .g. . -

' ' yclers, : ™ = = g
dismantlers, compliance schemes, etc) - k - . |
Recycler | i - | - :

X . Remanufactured battery pack
Producers and Maintenance Service | ve I
I I
| 1
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Otras métricas vinculadas al desmontaje

@ :1“0'55"?‘5“ T torrat APPAREILS = ACTUALITES OUTILE = DECLARER UNE NOTE A PROPDS qQ

Grilles decalculdel'indice dé réparabilite

Retrouvez ici les grilles de calcul de l'indice de réparabilité par typologie dappareil : lave-

linge, ordinateur portable, smartphone, téléviseur, smartphone, tondeuse ainsi que la notice
pour vous aider & compléter les grilles de calcul. Ces documents sont disponibles en deux
langues : frangais (FR) et anglais (EN).

Scoring system
o EN45554 — General
(L) o method for the

assessment of the
ability to repair, reuse
Lave-linge Ordinateur Smartphone and upgrade

Fuente: indicereparabilite.fr
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Otras métricas vinculadas al desmontaje

™ ESPANA
~ * PUEDE. - EIII'IIC__I
La Moncloa

INICIO PRESIDENTE GOBIERNO CONSEJO DE MINISTROS PRENSA MULTIMEDIA, ESPANA PRIORIDADES

Estiusteden:  Inicio > Prensa > Actualidad > Consumo

<P Escuchar <] Enviar (= Imprimic Compartir en Ay

Dia Mundial de los Derechos del Consumidor

Consumo etiquetara los productos eléctricos y electrénicos en funcién de su

O 08 @ « N

A =18 aria
kel
E = = El iode C t4 desarrollando un indice de
- Reparabilidad que clasificara a los productos eléctricos o electranicos.
= 154 - La iniciativa consiste en la creacién de un sello que acompaiiard al
E marzo producto en su embalaje y que ayudard a los co id a tomar
:"\\ - E il decisiones en el to de la compra.
Dia Mundial
ER
de los Derechos de las
B3 personas Consumidoras ™

= o
~ = oy
=XE

El objetivo de Consume es incentivar, tanto en consumidores como en fabricantes, la reparabilidad frente a la obsolescencia, como forma de reducir la huella
ecoldgica.

Asi lo ha anunciado esta mafiana el ministro de Consumo, Alberto Garzdn, durante una conferencia organizada por Nueva Economia Férum con motivo del

Dia Mundial de los Derechos del Consumidor. Durante su intervencién, Garzén ha explicado que su cartera estd inmersa en dos lineas de trabajo paralelas. La

primera es el plan integral de consumo saludable en el que se insertan todas las medidas relacionadas con la promocion de habitos beneficiosos para la salud.

En segundo lugar, el departamento va a poner en marcha un paquete de medidas, donde se integra el indice de Reparabilidad, para la promocién del consumo F ue nte : I amonc | oa .G 0 b .es
tenible. Garzon h: licado que se trata de un derecho de los consumidores para tomar decisiones acertadas.
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Conclusiones

* Apuesta clara desde 2015 para apostar en el disefio de
desmontaje

* Existen estandares que ofrecen metodologias claras de
aplicacion directa

* El desmontaje de los productos analizados es viable
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Contenido de plastico reciclado de
post-consumo

Facilidad de desmontaje
Facilidad per actualizar

Disponibilidad de
recambio

Disponibilidad de informacion
técnica para facilitar la reparacion
profesional

Falta de recubrimientos que
limiten el reciclaje

Falta de sustancias peligrosas
(cualquier compuestos bromados
retardantes de llama)

partes de

1. Product distribution

Producer payment for EPR compliance

Payment for recycling within product pnce (fees can be made visible)

2. Waste collection

retailer outlets

Municipal waste
collection sites

lMHA' @ »| Producer Responsibility
I_J e Organization (PRO)
: €
Producer B © [ Board of Drectors |
Producer Admin.
== ® members | Opera
€
(I) o Payment for
waste services

Waste
treatment

]

)

3. Waste recycling & treatment
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iGracias!

Laura.talens@uab.cat
www.sostenipra.cat
Hconama2020




