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Abstract: Recovering Si material from the degraded solar cells is significant for environmental protection and mate-
rial recycling. In this tudy, the optimal conditions for recycling degraded solar cells by chemical etching and ultrasonic
cleaning were investigated. The samples were tested by EDS, SEM and XPS, The results showed that Al electrodes
were completely removed from cells by reaction with 10wt% NaOH solution for 18 min, with less silicon corrosion
lost. After that, Ag electrodes were completely exfoliated from the cells by ultrasonic cleaning (40 kHz) for 20 min.
Si;Ny film was thoroughly eliminated after the cells were etched with 40wt% HF solution for 10 min, which was
proved to be the optimal reaction time. A quantitative experiment was performed in this study with 8. 9068 g cells. The
results show that the recycling mass of Al electrodes, Ag electrodes and Si wafers are 1.1102 g, 0.0766 g and 7.7169 g,
respectively.
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Fig. 1 SEM image of rear face of the multicrystalline cell
before etched
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Fig. 2 EDS analysis of rear faces of multicrystalline cells

after etching in 5%, 10% and 15% NaOH solution with differ-
ent reaction time
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Fig. 3 SEM images of rear faces of multicrystalline cells after etching in Swt% NaOH solution with 9 min (a),
12 min (b), 15 min(c), 8 min (d), 21 min (e) and 24 min (f)
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Fig. 4 SEM images of rear faces of multicrystalline cells after etching in 10% NaOH solution with 9 min (a),
12 min (b), 15 min (c), 18 min(d), 21 min (e) and 24 min (f)
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Fig. 5 SEM images of rear faces of multicrystalline cells after etching in 15% NaOH solution with 9 min (a),
12 min (b), 15 min (c¢), 18 min (d), 21 min (e) and 24 min (f)

.o Y o £ B R R 1 EB I RN £ B Tk, B
s 18l b Il Chemical dissolution T AEB AL EGE, Bk Rk B3
S 12[ pugu ¢ Ultrasonic cleaning UTE, B I 5016 9095 RO B TR R, 10 o
3 6| . 5 A I L N R 7 L 0,
;T 031 WS 2 HY TR B AR AT B, I 7(a) 2 ik e
309 025 e 10 min J5 28B40 TS M4 HE L . K5 A i R
020 [rRF IV AE K 25 15~20 min, FA 194 H R 55 4 T,
<ol A BAOR, B4 BT IR . 1K 5 (R A o
T b c 36 JE LB U
Bl 6 ARZMBRRBEREIEmRE T EDS &8 54T & 7(b) MRS AR M IE T Y SEM B A, B 7(c)

Fig. 6 EDS analysis of front faces of multicrystalline cells
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Tablel Themassof each component of a multicrystalline cell

Component

Solar cell Si wafer Al electrode Ag electrode

Mass/g 8.9068  7.7169 1.1102 0.0766
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Fig.

9 Views of a multicrystalline solar cell recovered from

damaged cells: front (a) and rear (b) side
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Fig.

10 Views of silicon wafers (a) and silver fingers (b) re-

covered from a multicrystalline solar cell
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