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Source C:40.8 uF —
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Charging voltage: 15 kV
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<Schematic of experimental setup> (b)
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— PN Bemunareyouiont | Method”, International Journal of
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15KV | 974 (2020) .
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of silver from waste crystalline silicon
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“Comparison of size distributions of
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wire in air by pulsed wire discharge
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methods”, Advanced Powder

Technology, 34(11), 104227, 1-14
(2023) .

Takaya, Y., Tokoro, C., et al., “Effect
of electric pulse treatment on silver
recovery from spent solar panel sheet
by acid-leaching”, Journal of Material
Cycles and Waste Management, 26,
2591-2598 (2024) .

Heiho, A., Tokoro, C., Kikuchi, Y., et
al., “Prospective life cycle assessment
of recycling systems for spent
photovoltaic panels by combined
application of physical separation
technologies”, Resources,
Conservation and Recycling, 192(5),
106922 (2023) .
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) _ PERC solar cells from 100 % recycled siliconl2]
PV Recycling material

" Silicon shavings |

Crushing  Difficult to refine/

s.

Metal wiring ©T—Glass

C [ ] Resin encapsulant

\ Ag, Cuect Al frame | Bl
Possible to recycle [2] Fraunhofer society, Reiling

Press release in 2022

RS A s 7

GmbH & Co.

It is costly to remove impurities from crashed silicon and re-manufacture
wafers.
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I Novel PV module for direct recycling of Silicon cell

Microwave irradiation can heat silicon cell

selectively Glass plate
(/7 Microwave Resin encapsulant
W%Honycomb material

[

Silicon cell

—_
¥
e — Dismantling
|I|I|I|||||||||||I|I|I|I|||||||||||||I|I|I||||||||||||||||||||||||||||||||||||| between cell
I —— and resin

\
e O OTTCRTATTATOTO

By using paper honey-comb layers,
« Light weight and high rigidity
« Sj cell can be heated with less heat dissipation
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I Microwave heating

Rheological property of resin

Microwave heating of silicon ceii in PV module

10° 250
® e [
°, . Shear storage modulus : G : 300 W 100 W
® 200 ™~
o g') :“. oot g
4 P ™ "
10 . 3150 | i e
G’y G” . . 3 o: 0ad” a
/ Pa “eeceq 5 £
@ ' 8_100 » ..3 ngaeg
3 3 " 50 W
10 . ® e |1') :0' r
LIS 50 [ .
. LY
Shear loss modulus : G”
102 0 [ R R | 1 L
0 50 100 150 200 80 100 120

Time /s

Temperature / °C

Resin encapsulant melted at around 120 °C

Temperature of silicon cell in PV module could rise to over 200 °C in a few minutes
at 100 W or more
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l Microwave heating

Dismantling of PV module and recovery of silicon cell

. Thread

Plastic
board

Microwave

Weight -
J Double-sided
Plastic adhesive tape
board —

( )
Floor
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Tokoro, C., Sato, K., Inutsuka, M,,

Koita, T., “Efficient recovery of

carbon fibers from carbon fiber-

reinforced polymers using direct

discharge electrical pulses”,

Scientific Reports, 14, 29762
(2024) .

Sato, K., Koita, T., Inutsuka, M.,
Yamaguchi, K., Kimura, M., Tokoro,
C., “Disassembly of laminated
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@ WASEDA University



N ER)ULRRREARE U B MR aHISR
05 HEEHICET 5 %THE

+ Bve AP E LRI - BRUE AR E L THIF
HORRLT R * 2 OBIR HIRT A 7 O H TR BE R EEH O

(Petrie, 2010) (C. Sato, 2005) (Gilbert, M.D., 2001)

—>EESEESARIEDOMmIZDEIR

0LV -IBEREEHICEI RGN
O ZEE - AR BRI EY - ZAR0 R EY - FEFARDO(CLEAT
HAIFNF— - BERESHE  SIRFIEOD BRI
ZELT 1BIEIEA (30 MPall L) THRIBEDIEE, IHEGES

(ZIBRDRV-EFHRIBIRICE I DR AER
I Q VWASEDA University 58




)| S/ ULRRSERE LIRS

faiRkid
TRF> 10

(~60 kV- mm-1) > (3 kv-mm-)

Jc

MElEEHEE | EEEPNEHCHEZRET S/ \RBE
hn

OEEEF ) TR

QEIFBERDEA

®J Y FEiE

M.Inutsuka, C.Tokoro et al.
“Electrical properties of
adhesives designed for smart
debonding by a pulsed
discharge method”

The Journal of Adhesion.
2023, Vol.99, Issue 13.

M.Kondo, C.Tokoro et al.
“Study of the Metal Sphere
Explosion Driven by Pulsed
Discharge for Separating
Adherends”

IEEE Transactions on Plasma
Science. 2022, Vol.50, No.11,
4649.

T.Koita, C.Tokoro et al.
“Application of simple notch to
selective separation of adherend
bonded with resin adhesive by
pulsed discharge in air”

IEEE Transactions on Plasma
Science. 2021, Vol.49, No.12,
pp.3860-3872.
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