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Structural survey and characterization of waste photovoltaic panel for recycling
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ABSTRACT

Photovoltaic (PV) panel becomes popular recently, its lifetime
is about 25 years. And it is expected mass emission of the
used panel near future. PV panel is composed of cover glass,
Si cell, Cu wire, backsheet, and EVA resin as encapsulant.
Recycling of each materials needs study of separation and
recovery methods based on PV panel structure and each
material properties. In this study, a cross-section structure of
most popular crystalline Si type PV panel was observed and
analyzed with an optical digital microscope and a scanning
electron microscope. And each material was characterized.
The chemical compositions of several cover glasses were
categorized into soda-lime silicate glasses similar to sheet
glass. It was found by thermal analysis that EVA resin
disappeared over 500°C in air and N, flow. This information
contributes development of PV panel recycling technology.
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Fig. 1 Types of photovoltaic panels.
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Fig. 2 Microscopic image of cross-section of photovoltaic panel.
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Fig.3 Microscopic image of cross-section of photovoltaic
panel(from lower part of glass to backsheet).
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Fig. 4 Results of dimensional measurement of Fig. 3 area.
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Fig.5 Sanning electron microscopic secondary electron image of
cross-section of photo voltaic panel(a), and its elemental
mapping results of (b) C, (c) O, (d) Si, (e) Cu.
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Fig. 6 Sanning electron microscopic secondary electron image of

cross-section of photo voltaic panel(a), and its elemental
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mapping results of (b) C, (c) O, (d) AL (e) Si, (f) Cu, (g) Pb.
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Fig. 7 Photo of before
and after firing
of photo voltaic
panel. (a)
Before firing, (b)
Installation in an
electric furnace,
(c)After firing.
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Fig.9 Microscopic photo of bottom side of cover glass.
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Table 1 XRF results of PV panel cover glasses and architectural
sheet glass (Oxide formula, semi-quantitative values).

Bl b2 5ER (mass%) _
B C D WwHZ R

Na,0 14 15 14 14 12
MgO 4.5 3.3 3.7 3.8 3.7
Alz0s 1.4 1.2 1.3 14 1.7
SiO, 70 70 70 70 73
Ca0l 9.6 10 11 11 10.1
Fe;0s 0.034 0.031 0.036 0.027 0.11
As;03 0.0035 0.0041
Sb;0s 0.26 0.30 0.31 0.30

8 KB/ SV DEINTSIN=HTF A
Fig. 8 Broken cover glass of photo voltaic panel 100mm X
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100mm X 100mm.
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Fig.10 Microscopic photo of Si cell surface.
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Fig.11 Microscopic photo of silver line on Si cell surface.
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Fig.12 Sanning electron microscopic secondary electron image of
Si cell(a), results of elemental mapping (b) Ag, (c) Si.
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Fig. 13 TG/DTA curve of EVA in oxidized atmosphere.
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