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Short carrier diffusion length (poor"!ﬁnductivity)

Diffusion length: The average distance traveled by a particle, such
as a minority carrier in a semiconductor
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Chiang et al., Int J Hydrogen Energ 2012a
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30% more

_ UMDChOE Particle Sci & Tech Lab
Chiang et al., Int J Hydrogen Energ 2012b



Increase conductivity by
Increase charge carrier number

UMDCOE Particle Sci & Tech Lab



450C-1hr

Dark - undoped CuO

Undoped CuO

Dark - Li doped
——0.5at% Li doped CuO

2 at% Li doped CuO
m— 5 at% Li doped CuO

~~
3¢
=
O
<
<
S
o
>
=
(%))
c
[<5)
©
+—
c
()
—_
—
>
(&)
(@)
o
(@)
e
o

-0y -06 -05 -04 -03 -02 -01 00 01 0.2
Voltage (V vs. Ag/AgCl)

Increase conductivity by
increase charge carrier number

can increase
the film conductivity about
2 order of magnitudes

Photocurrent/efficiency
IS about 4 times higher

Chiang et al., J. Electrochem. Soc., 2012c
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. _ Photocurrent
: Incident power Bias :
System Light source ety (0TE) walEeR () density Reference
4 J (mA/cm?)
CuO 500W Xenon 02 0.08 Nakaoka et al., 2004
vs. Ag/AgCl
CuO 150w Xenon 0 2.2 Chauhan et al., 2006
Arc vs. SCE
0.35 Chiang et al., 2011
CuO ;
15.0 W Solar 1000 0.55 1.20 (2) Chiang et al., 2012
simulator vs. Ag/AgCl
3.15 (4) unpublished
2% Li-CuO 1.69 (3) Chiang et al., 2012
: 150W Xenon -0.4 Koffyberg and
2% Li-CuO Arc 8100 Ve SCE 0.44 Benko. 1982
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: Photocurrent
Incident power Solar to Hz

System Light source . density efficiency Reference
density (W/m?
y( ) (mA/cm?) (%)
CuO 500W Xenon 1000* 0.08 0.06" Nakaoka et al., 2004
150W Xenon
CuO Arc 1000%/8100™ 2.2 1.59%/0.20™  Chauhan et al., 2006
0.35 0.26 Chiang et al., 2011
CuO
150W Solar 1000 1.20 091  (2)Chiangetal, 2012
simulator
3.15 (4) unpublished
2% Li-CuO 1.69 1.30 (3) Chiang et al., 2012
: 150W Xenon Koffyberg and
2% Li-CuO Arc 8100 0.44 0.05 Benko,1082
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it's not always what you see
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Thanks for your attention!!!
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