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Abstract:

In this work, the experimental results of the treatment at pilot scale of photovoltaic panels of
different technologies were reported. The recycling route includes a sequence of mechanical and
chemical operations in order to recover glass and other useful materials. After mechanical treatment,
ground material is sieved and only the coarse fraction is treated by solvent treatment in order to have
the detachment of panel fragments into different components: solar grade glass, metallic filaments,
back sheet foils (Tedlar), polymeric gluing components (EVA aggregates). The fine fractions emerging
from mechanical treatment is treated by acid leaching in order to remove metals and obtain another
recoverable glass powder. Recycling rate of the demonstrated process was 80% and 85% for Si based
panels and CdTe panels, respectively.

Keywords:

Leaching; Metal; Photovoltaic; Recycling; Wastes;

References:

[1] G. Gustafsson, AM.K. Foreman, and M.R.S.J. Ekberg: Recycling of high purity selenium from
CIGS solar cell waste materials, Waste Manag., 34(2014), 1775-1782.

[2] E. Klugmann-Radziemska, P. Ostrowski, K. Drabczyk, P. Panek, M. Szkodo: Experimental
validation of crystalline silicon solar cells recycling by thermal and chemical methods, Sol. Energ.



Mat. Sol. C., 94 (2010), 2275-2282.

[3] S. Kanga, S. Yoo, J. Lee, B. Boo, H. Ryu: Experimental investigations for recycling of silicon and
glass from waste photovoltaic modules, Renew. Energy, 47 (2012), 152—159.

[4] W. Berger, F.G. Simon, K. Weimann, E.A. Alsema: A novel approach for the recycling of thin film
photovoltaic modules, Resour. Conserv. Recycling, 54 (2010), 711-718.

[5] G. Giacchetta, M. Leporini, B. Marchetti: Evaluation of the environmental benefits of new high
value process for the management of the end of life of thin film photovoltaic modules, J. Clean. Prod.,
51(2013), 214-224.

[6] K. Kuroiwa, S.I. Ohura, S. Morisada, K. Ohto, H. Kawakita, Y. Matsuo, D. Fukuda, D.: Recovery
of germanium from waste solar panels using ion-exchange membrane and solvent extraction, Miner.
Eng., 55 (2014), 181-185.

[7] F. Pagnanelli, G. Granata, E. Moscardini, L. Toro (9 May 2014) Process for treating spent
photovoltaic panels, Patent Cooperation Treaty PCT/IT2014/000124, Patent Number WO141/84816
[8] www.photolifeproject.eu

[9] G. Granata, F. Pagnanelli, E. Moscardini, T. Havlik, L. Toro: Recycling of photovoltaic panels by
physical operations. Sol. Energ. Mat. Sol. C., 123 (2014), 239-248.

[10] F. Pagnanelli, E. Moscardini, G. Granata, T. Abo Atia, T. Havlik, L. Toro: Physical and chemical
treatment of end of life panels: an integrated automatic approach viable for different photovoltaic
technologies, Waste Management, 59 (2017), 422-431.

Full Text:

Click here to access the Full Text

Cite this article as:

Pagnanelli F, Altimari P, Moscardini E, Toro L, Abo Atia T, Baldassari L, dos Santos Martins Padoan
F. (2017). Pilot Scale Tests for Recycling of Photovoltaic Panels by Physical and Chemical Treatment.
In Kongoli F, Aifantis K, Kumar V, Pagnanelli F, Kozlov P, Xueyi G (Eds.), Sustainable Industrial
Processing Summit SIPS 2017 Volume 7. Recycling, Secondary Batteries and Environmental Protection
(pp. 114-120). Montreal, Canada: FLOGEN Star Outreach



