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CdSe Sensitized ZnO Nanorods on FTO Glass

for Hydrogen Production under Visible Light Imadiation

HYUN KIM, BEE LYONG YANG "

Kumoh National Institute of Technology, School of Advanced Materials and System Engineering,
Yangho-dong, Gumi-si, Gyeongsangbuk-do, 730-701, Korea

Abstract >> The ZnO is able to produce hydrogen from water however it can only absorb ultraviolet region due
to its 3.37eV of wide band gap. Therefore efficiency of solar hydrogen production is low. In this work we report
investigation results of improved visible light photo-catalytic properties of CdSe quantum dots(QDs) sensitized ZnO
nanorod heterostructures. Hydrothermally vertically grown ZnO nanorod arrays on FTO glass were sensitized with
CdSe by using SILAR(successive ionic layer adsorption and reaction) method. Morphology of grown ZnO and
CdSe sensitized ZnO nanorods had been investigated by FE-SEM that shows length of 2.0um, diameter of
120~150nm nanorod respectively. Photocatalytic measurements revealed that heterostructured samples show
improved photocurrent density under the visible light illumination. Improved visible light performance of the
heterostructures is resulting from narrow band gap of the CdSe and its favorable conduction band positions relative
to potentials of ZnO band and water redox reaction.

Key words : Hydrothermal method(5~€ 343 W), Photocatalyst(33-=1l]), ZnO(4Fslol<l), Quantum dot(FA}H4),
Hydrogen(=4)

.M B A 5 Aok Pl AR 5 gk Te S
o 2] Alchell @b oFa] Fojok & BAI7} Wk &

Gark A AR Il ol A RN $45 3 duR Loz A8 9l
Hol B0 ABAo]] R0l $FE ol A gl o o] B ) dask
L UL 0%t faolu ATAY 9% Sas NS 71 olaHRl e gaklu
o M olel S S AR A A & olgolel 4 £ Yokl Aol A
7 BAE B UAS $AE olgdle]l 9 & BHUES ol8slo] B sbe} Akbw Hofal <
U R R e

. . Hlo Al a7EE 1 ot AR
Corresponding author : blyang@kumoh.ac.kr AL WE o] TR AT} FE 2ok B

o= T T -
[ A% 1 2013323 49 @ 2013422 AR : 20134.26 A
Copyright (©) 2013 KHNES A HELALNHE, E=0V @ 2H" + 2¢ = H,, pH=0)

o

107



108 7FA13E =2 A8 CdSe/ZnO nanorod S A=+

£ 7Ielr A A=l At a4 o A
SR} 29 3ES F1Aok hd] L o]z of
UAE Qe AL T e 2912 tevh oy
3 AUAIAE A8l Wil ole} e 27
= W& Zn0(3.37eV)= W& MEAY ool =
FORRE EAE oyx] AHER F o 4%°] 3
ol ARG apgte] S o] Mo &
o] /7] wiZoll HA a&o] Rk webs FHA
oUx] ABEZO] oF 48%0] fFsl= 7HAIEF S
o] I S 4 =s e 2771 Ao
o F AAGE AR Zn09] A=z dEE 4=
= UAFZE 712 CdSe(1.7eV), CdS(2.4eV), PbS
(0.37eV)9} 2 A EAS Hol+= chalcogenide
et o] &ste] MR EAS FEA7ILA 7
E]—]'m).

Aol 34 EAA SBo] 28 Ao}
@ol o] T2} Bl of

i)
N
= N
do
fru
Y
o

Q3% H2 et Z-2 quantum confinement effect
= 11 A7 9] exciton bohr radius =t} =717} A&
vRAsie) E3) Uilegv] o) Algls 7|20 W IAlE
o] A=} WSS W HEHAe] A7) uizof
B agAhE fIRE 71518 AlRkS-of A=
e Asl Fasith 53] 13 Yetxe
sk 7lE|e] o] Aol ag2Ql o] qick e
2 AtollM e a7 W
L/K%‘ﬂj%

o] YT Zn0Z A

(2R D

teRE =Y A3

T o =

sty

2.1 ZnO nanorod = X|Zt

A AR O B et o] A

). 15, 79o 2 AR EAD FTO glass=

>> gHad W Ao U Aot Ery

Eolo] ZAYss BABS AAS] Ao DI water,
2-propanol, aceton 1:1:1 50| 2 A 23t E3-g-oH
oAl 1553t 253 Al Astgick AlE 7192 70T
QBo|A FE3] ARAA Uk ZnO seed layerS
dip coating © 2 A 33HACh. ARGE BOIe ThaTt 2
t}. 40mM Zinc acetate= absolute ethanol®} 374 1L
gkste] Ao A 10s52t gHell F|5E o 70T
QoA F28] HEAIA FoUth AxE Al ES A
7|25 o]g3te] 350 CeflA] 308 52t 2 B4
= fIsto] ofd® sH3ich

20HA, ol d = E Al WO HA|9f e B
B2 Aa E29J 02 A|ABIATE ZnO nanorod -84
o o8It} o] A|IZSIRAL) Zine nitrate?} hexamethylene-
diamine(HMT)S 5435t EH|= DI watere} H7| il
whao] Z9ik. Eret Golo] Hgg 1 Wik B
YT sle) AE 9 A2AA E Sl ofds
AlHT} 8HS ol @ B-E o]gato] 95TeA] 34]
H53E FABEE: 3AI7k] Al F @E9] Mol

(]

o] DI water®} Ethanol-2 ©]-83fo] IR Ho| &
S 71 AFstel 2k AA F 70T 9

oM S238] A=AIA FUH:

2.2 CdSe/ZnO nanorod XM= x|xt

CdSe/ZnO = AJAR2 A dR ez AJARE ZnO
£ 0]-8-3}¢] SILAR(successive ionic layer adsorption
and reaction) 34& o1 45}o] Tha3h 2ol A5t
Ch(Fig 1 23) A2 2 Az 479 volAE 2
H]|3}o] 1 H]o]A = ethanolo] 30mM CA(NO;) =
Y 21 Blo]7| o ethanolWt Wil 31 H]o]7]|o]
+ ethanol?] 30mM SeO, ¥
o2 FUstHA SEXF wRkek F 60mM NaBH.E
Y3 mykslol o Agol Aol WL #ealolg]
op} A% Fa Basjo] Hgick 4w ulol7: 3
Wiat Folsh] Fulshoick 14¥ AR S
Ko AR 20 ABE 2t vlol7lo] 3055

Wk 71E A



109

3l

O:

ZnO NRs. (a) and (b) surface and cross-sectional

Fig. 2 FE-SEM images of CdSe quantuem dot sensitized

images of ZnO NRs (c) and (d) surface and cross-

sectional images of ZnO NRs sensitized with CdSe
=%

Fig. 1 Successive lonic Layer Adsorption and Reaction
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Fig. 3 XRD patterns of CdSe sensitized ZnO NRs after
annealing (JCPDS card no. 01-071-3830) and FTO
glass
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