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Nivel 6ptimo de desensamble Qwaste

Nivel optimo de desensamble manual

Nivel mas ambientalmente amigable

y econdmicamente rentable




Punto de partida owaste
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m Cerrar ciclos de materiales
- Reducir la huella ambiental de la produccion primaria (alto consumo energia)

- Reducir los impactos ambientales del manejo inadecuado

m Desensamble manual
- Tasas altas de recuperacion de materiales

—> Fracciones puras y pocas pérdidas de materiales

m Recuperacion de materiales complejos = procesos peligrosos para la
salud y el medio ambiente

m “‘Best of two Worlds” (Bo2W)

m Combinacion de las fortalezas de ambos sistemas



Desktop PC: ,Peso” material, ambiental y econdmico
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Desensamble basico vs. completo Qwaste
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Componentes

Desktop PC

Cables




Desktop PC Jwaste
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Nivel 6ptimo de desensamble Valores por kg del material
€1.00 -
o
€0.80 -
® -@® PC_2 basic dismantling
T €060 - -® PC_3 complete dismantling
o
(€) €040 - Incineration with MSW + energy
rec.
l €020 - - Controlled landfill
—€0.00 ‘ : ‘ ‘ :
-100 Q 100 200 300 400 500
Costs
€0.20

Environmental loss G (mPts) —— Environmental gain



Hard Disc Drive (HDD) Qwaste
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Hard Disk Drive (HDD) Qwaste
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Nivel optimo de desensamble

€1.80 -
€160 - ®
Revenues -@ HDD_1 Umicore
€140 -
-@ HDD_2 shredding
€1.20 -
- HDD_3 remove PWB
T €1.00 - o
080 | ¢ " HDD_4 basic dismantling
c .
(€) €060 -® HDD_5 complete dismantling
l €040 Incineration with MSW + energy
rec.
€020 - o -l Controlled landfill
r € O-OO T T T T 1
-200 0 200 400 600 800 1000
-€0.40 -

Environmental loss <+ (mPts) ——v-> Environmental gain



Floppy Disk Drive (FDD) Qwaste
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Cuatro escenarios para Floppy Disk Drive (FDD)

Qwaste
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Weight Destination
Components |Composition (gkg) |[FDD_1 |[FDD_2 [FDD_3 FDD_4
Steel Steel low alloyed 5903 Ferro smelier Ferro smelter
Al Al cast 1406 Al smelier Al smelter
[PWE PWB 1151 Umicore Umicore
Copper Copper 1.1 Direct replacement  |Direct replacement
Header Reader 285 Umicore Umicore
SCrews Screws (steel) 8.8 m @ Ferro smelter Ferro smelter
Plastic ABS 225 3 % Plastic Recycler Flastic Recycler
Brass Brass 5_:1_ % {J—':: Direct replacement E}irect replacement
Copper 205 Direct replacement
Copper coil Fe 300 o [Ferro smelter
Fe 275 % [Ferro smelter
Copper 8.0 {% Direct replacement
Motors Plastics general 15 Incineration + e




Floppy Disc Drive (FDD) Qwaste
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Nivel optimo de desensamble

€0.60 -
Revenues ® - FDD_1_all_UMICORE
€050 - °
PY -@-FDD_2_basic_dismantling

€040 -

-® FDD_3_complete_dismantling
€0.30 -

-@ FDD_4_ shredding

(€) €0.20 -
Incineration with MSW + energy rec.
€0.10
J7 ~= Controlled landfill
[ € 000 T T T T 1
-100 0 100 200 300 400 500
€010 ¢
Costs °

-€0.20

Environmental loss <t (mPts)  ————> Environmental gain



Desktop PC Jwaste
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Nivel 6ptimo de desensamble Valores por kg del material
€1.00 -
o
€0.80 -
® -® PC_2 basic dismantling
T €060 - -® PC_3 complete dismantling
o
(€) €040 - Incineration with MSW + energy
rec.
l €020 - -l Controlled landfill
—€0.00 ‘ : ‘ ‘ :
-100 Q 100 200 300 400 500
Costs
€0.20

Environmental loss G (mPts) —— Environmental gain



Aspectos importantes Qwaste
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€1.00 |
€1.00 4 Revenues €0.80 - ®
Revenues . : -+ PC_1 shredding
€080 . —e— PC_1 shredding €0.80 4 + —#-PC_2 basic dismantling
—& PC_1 shredding (metal prices 2004 T £0.40 | * —4-PC_2 basic dismantling (2€/h)
r £060 —%- PC_2 basic dismanting —& PC_2 basic dismantling (8€/h)
—k— PC_2 basic dizamnting (metal prices 2004) . €0.20 'y _+-PC_3 complete dismantiing
© 040 | L —e— PC_3 complete dismanting (€) _ .
) A —i PC_3 complete dismantiing (metal prices 2004} —=6-80 T T T T ,  ~+PC_3 complete dismanting (2€/7)
A Incineration wih 1SV = energy rec -100 0 100 200 300 400 500 _4 PC_3 complete dismantling (8€/h)
l £020 4 m Controled langil l <0.20 | Incineration with MSW + energy rec
4 £0.40 4 -I- Controlled landfill
_£000 . . i . )
-100 100 200 300 400 500 <080 A
Costs T Costs A
£0.20 -£0.80
Environmental loss — (MP1S)  e— Environmental gain Environmental loss — (MP1S) —e— Environmental gain

Precios de los metales Costo de la mano de obra

€080 -
€070 A
Revenues A A -+ PS_1 Umicore
€060 . s PS_2a shredding IT
*e

£050 « - P3_2b shredding low value

—#- PS5_3 basic dismantling
€040 A

—&— PS_5 basic dismantling (1/2 time)

[_€) €030 - s P5_4 complete dismantling
€020 4 - PS_4 complete dismantling {1/2 time)
Incineration with MSVV + energy rec

€010 A

-m- Controlled landfill
§000 . . . . . . s
-o0 a0 100 150 200, 250 300 350
-€0.10

Costs

-€0.20

Environmental loss — (MP1S)  — Environmental gain Tl em p (0] d e d esensam b I e



La influencia de los tiempos de desensamble Qwaste
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Ingreso de los materiales y neto

3.50
3.30
3.10 /*;/;:
O 290 // s S
D) N o I
D, 270 =" :
O s5cn ‘; o a —e—Ingreso
o S £ 2 materiales
S, 2.30 18—3
k= 510 = —»— Ingreso
' neto
1.90
170 =
1.50 . .
30 40 50 60

Tiempo acumulado [min]



Conclusiones owaste
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B Desensamble manual puede ser rentable y

0847 A
TAIWAN-W

ambientalmente amigable para Desktop PCs y sus
componentes HDD, FDD, CDD y PS
(Ejemplo China)
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m El desensamble basico de los componentes
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principales (HDD, CDD, FDD y PS) agrega mas valor

a la cadena y sus materiales, pero tiene sus limites
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M Para lograr tasas altas de recuperacion y minimizar
los impactos negativos se recomienda utilizar las
tecnologias de punta de las refinerias de metales
preciosos




Conclusiones owaste

swiss e-waste p rogramme

m Una disposicion segura y destruccion final de los componentes y sustancias
peligrosos y no aprovechables es una obligacion

m El desensamble manual es una gran oportunidad para la creacion de empleo,
en particular para personas descapacitadas y de baja calificacion

m Transferibilidad a América Latina: Existe una necesidad de investigacion para
los mercados de América Latina y el Caribe

m Factores importantes:
— i;‘%f‘ﬂ Jﬁ_ﬁ*":\\ “
m Costo de la mano de obra 5 L‘l By ¢
g - o T
m Tiempos de desensamble

m Volumenes
(en general y para exportacion)




EMPAQ

www.empa.ch

owaste
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www.ewastequide.info

plataforma

RELACE

www.rrrfic.net

N\
¢ ,

Centro Nacional de
Produccion Mas Limpia

www.cnpml.org

(2 step

SOLVING THE E-WASTE PROBLEM

www.step-initiative.orq

Qwaste
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