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Abstract

Solar cells are renewable energy source which is not only environmentally friendly but also economically
viable. For that matter, thin film materials are in observed with great in terest by a number of sources
throughout the nations.

Among these, CdTe (Cadium telluride) and CIS (copper indium diselenide) are the latest commercial
products that are gathering attention in the solar cells markets. However there are some downsides to this
newly invention.

Since the materials are embedded, in the occasion of damage, certain amount of module residue can b
released to water or soil

This paper outlines the results of our outdoor leaching experiments on photovoltaic (PV) samples broken
into small fragments and been observed for 1 vear.
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¥ 1. Material content (in g m —=2) of thin film modules.

(ldee gd’l e (3de6 nge IS
CdS 0-96 289 48-2 1-4 0-24
CdTe 12-4 37-2 620 155 -
Cd total 655 39-8 66-4 8-3 0-19
Te 6-6 19-8 33-0 8-3 -
Cu - - - - 1-95
In = - - - 375
Se - - - - 4-95
Mo - - - - 3-16
/n 7 - - - 6-78
Glass
substrate 4960 7400 4660 12400 4960
Encapsul
ation 10000 10000 10000 10000 10000
material

I 2. Comparison of the elements concentrations of
the broken CdTe and CIS modules and the
German regulations on drinking water.

Element Concentra Concentra L 1 m 1t
tion m tion in  concentrati
t h e the water on of the
outdoor collected German
t e st from the drinking
eluates roof water
regulation
CIS
Zinc 2-1mg1-! 10-5ugl-t  B5mgl-!
(guideline)
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Molybdenum  2:-5mgl-'  12-5pgl-! -
Selenium 0-4mg1-! 2ug]-! 10ug1-!
Cadmium 10ugl1-! 50ng1-! 5ugl-t
Indium 30ugl-! 150ng1-! -

CdTe

Cadmium Imgl-! Sugl-! 5pgl-!
Tellurium 0-3mgl-'  1-5pgl-! -
Nickel 0-lmgl-!  bugl-! 50ug1-!
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i) "A H]Eo] 1/2004.

&7 29 5Y 742 &5 1R
T A FEE Aed, 1 F4L2 e
AN =29 A E AZtol A 5= FAH
A FEZ oA st7] A Aol JHF F

T A2 Ao A
O

ol 34 X A7) 713 59 X
ol WH Q= £° &3d EF8AY &
o} Z "l

E 29 F oA 2 5 AE Al g
4% do TEE HAFEY 1 249 ¥
= 7H Gog A@xH stellA AT A
ojt}. thAl HelH, EHoE RES o
he RHOR A Aot v AF o
oAu= AbalE JAA & o

Aol 22 ¥EE Uehdd 1 AdE Y
B3 A% WAl 100 m*) A% o) ozl
H) ‘|

E 20 Wl WA B 2 S5 FAO
dehd @A =g dehdd,

CISZE HHolA, otdst 7l=F9 &F
< g 2 Axola, AdUe FEE %9
&84 HE FE 1ok ol g o] 5F
AL CdTe EE9 JIEE s =9
TAA Wl gz, Az 7FF Hebe] A
P ANE 2 AANAE Aud
o] d|AF} B}

3. A2 (==2] #HEH Fof 2IYA])

o] AREE ALFH THS AT R
49 ARGt Fol Sl FHE 09
o e S AR Aeje 7Y AHoRE
AgRe

o] el ofeje] 7Hg shol 5 Ao
At
) 9
AR

1

et Ao Foldle 2= 7t
=

et

i 3 . Broken CIS and CdTe modules; increase and
natural concentrations in soil-comparison 1o

Kloke list 3
Element Increase of N atural Tolerable
concentrati concentration concentra
on in soil in soil tion(Klok
e)
CIS
Cadmium 3mgkg-!

83ugkg-! 0-1-1mgkg-!
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Gallium 16ugkg-! 5x10-* %? 10mgkg-!

Indium 20ugkg-! 10-* °*mgkg-'? -

Copper 10ngkg-! 1-20mgkg-" 100mgkg-
i

Molybden 2-2mgkg-! 0-5-5mgkg-! Smgkg-!

um

Selenium  0-3mgkg-! 0-1-4-3mgkg-' 10mgkg-

Zinc 2-2mgkg-! 3-50mgkg-! 300mgkg-
1

CdTe

Cadmium  240ugkg-'  0-1-1mgkg-!  3mgkg-!

_1
Nickel ugkg-  2-50mgkg-'  ovmeke
Tellurium  160pgkg-! 10ugkg-12 -

(i) A FJHEC] BE WAH AAd o
2bcmzlol = EAHE A

(i) & #Fe "YE7F 1.2kg 1-1( Ref. 69 B
A5 X7 1.2-18kg I-1HFY)
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