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FIGURE4: GLOBAL EVOLUTION OF CUMULATIVE PV INSTALLATIONS
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62,317 tons by PV CYCLE since 2010

Weight of treated panels by PV CYCLE 1

Cumulative PV capacity (GW)
HZHX 2| ¥ {tons/year)

Cumulative PV panel waste (million t)
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PV CYCLE - O )
PV CYCLE (20072 &2 H|H2|THA) \c; ta ke "way Wecycle
or an easy way \ ’

www.pvcycle.org

62,317 tons by PV CYCLE since 2010
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via own or municipal collection points

=) da el e s

Check the location  After dismantling or renovation, Modules are disposedof Once the containers are full,
of your closest your de-installer will take the end-  in the containers located they will be taken to the recycling
collection point at of-life PV modules to the closest  at the collection points.  plant. Empty ones will be delivered
www.pvcycle.org collection point. to the collection points.

» »
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New raw materials are
ready to be used in

B oducts.
Call or email PV CYCLE to schedule a pick up. o e pree
A truck will be sent to take your end-of-life PV

modules to one of our partner recycling facilities.

it

In large PV installation and renovation sites, modules will be directly picked up on location and then taken to the recycling plant. Special conditions may apply.
For more information please contact PV CYCLE

N

N

Collection from collection points
({rounded, in %)

a2 s 81 88 83 94 Direct Pick ups
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Collection point < 5%
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(Germany) Sunicon
« a commercial scale

*mainly recycling Si material

wEe| oojE e

Module
Thermal Glass
process
| I Metal
Silicon
l —3 Gas emission
Chemical ~ _ Brok f
process roken waters _l
I "
Si block
WnIers manufacture
Cell process  *— Wafers

(Italy) FRELP Project

* electric energy consumption down 1/100 with recycled

materials in manufacturing 250W module

« targeted for recycling 100% (298% in practice) materials

« AR HE|IE &

. Fa A% (82

i —s—HO

024kW 0,12 kW

ﬂnnwxcno\\m
| \ ] [

GAS) i
—METALS
T S 11111
NEW TR MEIALS 1+,

SILICIUM +
METALS

7=

* a commercial scale

*mainly recycling glass

(Netherlands) MALTHA

* a commercial scale

*mainly recycling glass

(France) CABRISS Project

* expanded to recycle a small amount of valuable metals

recycled materials

. e 2 .
A CONNECTOR (vaste) ALLUMINIUM

GLASS

LEACHING — SILICT!

(Germany) Reiling Marienfeld

* recovering raw material from old modules

Silicon based PV modules 5
4

« targeted for module manufacturing cost reduction of 25% with

Activities;

1. RAC: recovery of Aluminum and
Connectors

2. REV: recovery of EVA and Glass (IR)

3. PES: recovery of energy and ash
from the EVA sandwich (in N2)

4. RSM: recovery of silicon and metals
from the ash
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» PVRe2 -sustainable PV project

Y
%ﬁ
%
[}
Repair of PV Improved Material R labilit
defective Recycling development s
modules to strategies & and new PV ’o,(.,
increase active technology for module design S,
m\

for sustainable
PV modules

lifespan of PV
modules

‘existing PV

modules Repair

Sustainable
PV

Sustainable PV

v QAERO =D &

9l 7|2 HAo

v Improve c-Si PV module recycling processes

v' Increasing the recyclability and reducing the environmental
impact of PV materials
¥’ Initiating on-site PV module repair solution and strategies for

infant and midlife-failures

OtL[2t AHAMHE S 2| A 7EK] =tChEl A= 2te] 7|

rEl HI|ZE HEE 7=

» ReSIELP project

End-of-Life Si-PV MR:"{ | g S
Modules (Waste) ateria
Recovery Ag |— Customer
Customer Si | Glass
Butldl.ng Customer
materials

Module Production 3 :
s modme) NN [ ey | Tomomer

v EZA R F %) 7|7 Fof

v' Recovered materials are reinjected in different value chains. Al,
Cu and Ag is directly placed on the market

v' Recovered glass is tested in building materials (mortars, concretes)
to produce eco-sustainable solutions with suitable technical
performance (>25MPa)

v/ On the other hand, Si is treated in order to prepare solar grade Si

and should be reintroduced in the closed-loop PV value chain.

2| closed-loop Ef&& A&/ A2l &= OfL|2f ERtA(AE M=, O|AEHA| S=ME S
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First Solar Recycling Process

Version 1 Batch
(2006) (Both glass and liquid move)
Version 2
(2011)
Versi
(20

Version 4
(2027)

Collection

First Solar.

large pieces 4-5mm pieces H,S0O,+H,0, leaving the liquids behind
Precipitation Dewater Metal-Rich Filter Cake
@ ~95% recycling
semiconductor materials)
in 3 stages at icreasing pH packaged for procssing by a 3" party
—

Clean Glass

Glass-Laminate Material Glass Rinse

~90% recycling
(glass)

« First Solarit= I 2 M =520 SHH 7t E (M ZE2L At

o T MA Y B2 HIfE M2 22| g2 0|E7F FESHA U E
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NEDO R&D project

» (Goal) Recycling cost 5 yen/W or less

’_-----------
Di

W NN N NN NN NN BN NN BN S B N S by,

V4

I, “l=nlels]  Remove Al frame, J Box \
1 . Separation of grass :
I Recycling Remove EVA, Back sheet I
| Process Sorting Valuable resources I
I : : : : : 1
| [ Separation ] [ Crushing ] [ Dissolution ] [ Combustion ] I
: Hot knife Crush roller Swell EVA EVA Thermal |
§ Grinding Shredder with solvent decomposition |
\ Peel off with solvent EVA liquefaction ,l
N\

-.___________.-_______________/

Circulating Valuable resources
resource (Aluminum, Copper, Grass, Metal)

&

Frame Separator
Glass Separator / .
— =

NPC 7He 2| (300 %{F)

Shinryo 7H& ZHH| (500 2HF)

A

=

k|

c-SiPV 2= MEE 7|s MY

&4 20 o8t c-si Pvel LA YHE
Tl

7be 7E S 0|83 c-si Pvo| f2|, 242
et g 7|z

G2G 2=2| XMH|& AHH 72| 22715 WE

H-E& (c-Si, thin-film Si, CIS) PV 2&2 2[3t

MHHE WEE S8

o

7|

i

Y

Mitsubishi Materials Cor
poration

Toho Kasei Co., Ltd.

Hamada Corporation, N
PC Incorporated

Solar Frontier K.K.

Shinryo Corporation

Mitsubishi Materials 71 & &H| (&f2 %5)

16
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