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The volume of End-of-Life (EOL) Photovoltaic (PV) panelsto be treated, willsubstantially increase
duringthe nextdecade [1]. In order to be able to ensure the growthinenergy demandusingsolar energy
and with a view to a circular economy that respects environment, it becomes more than necessary to
develop efficient recycling processes. Their strong rigidity and cohesive strength make them difficult to
disassemble by conventional means. Moreover, the diversity of module sizes (up to 2 m?) demands a
process that can address any type of module. Coupling of treatment routes as chemical, mechanical or
thermal processes can be used, but they are not respectful of the environment by producing gaseous or
liquid effluents to be managed [2]. In this context, a delamination process using supercritical CO, was
studied forthe recycling of EOL PV modules (Figure 1).
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Figure 1 : (@) PV module exploded-view — A PV module is a multilayer assembly composed of glass, an
encapsulating polymer (polyethylene-co-vinyl-acetate (EVA)), a backsheet (polyvinyl-fluoride (PVF) and
polyethylene-terephthalate (PET)) and solar cells based on Silicon electrically connected by Silver and Copper
contacts. (b) PV module delaminated by CO; treatment

The delaminationin supercritical CO, medium of a multilayer structure composed of atleast one polymer
component, consists on separating each layer to each other. The process consists on a phase of CO,
absorption within the polymer at a pressure above the critical pressure followed by a rapid
depressurization (from 1 bar.s to 300 bar.s) leading to the foaming of the encapsulant polymer (EVA).
Thisfoaming phenomenon leadsto aloss of adhesion atthe interfaces of the foamed polymer [3],or even
delamination [4]. This work focuses on the first phase of the treatment described above: the CO,
absorptionintothe EVAin photovoltaicmodules. The CO, absorptioninto polymersis widelydescribed in
the literature ([5], [6], [7] and [8]). However, the CO, absorptioninto a polymerina multilayer structure has
not yetbeen described. Fora gas absorptioninto a polymertwo aspects are basically considered: the phase
equilibrium of CO,/polymer (solubility) and the kinetic sorption of CO, into the EVA (diffusion coefficient).
In this study, another aspectis considered; the influences of the PV module interfaces on CO, absorption.
The oral presentation will contained results obtained by swelling experiments intemperature and pressure
ranging from 60°C to 90°C and 60 bar to 200 bar thanks to a homemade optical set-up with ahigh-pressure
cell composed of transparent sapphire windows (Figure 2).

Figure2 : Optical set-up f swelling experlmets
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