Korean Chem. Eng. Res., Vol. 50, No. 1, February, 2012, pp. 162-166

H7|1S2H= 0I8¢t Zno =720 ¥ H H24SY BIHR0e] S8

2oy - =R

0

o
N
02
o
o
Tor
Jn
;i

402- 701 OJ{W %HL |&%F 253
o011 5€ 2 34, 2011 7€ 31 AE)

Fabrication of ZnO Rod by Electrodeposition and Its Application to Dye Sensitized Solar Cell
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Abstract — High density of ZnO nanorods were fabricated by electrochemical deposition and subsequent heat treat-
ment. Formation of Zn(OH), and ZnO during electrodeposition indicated that the electrodeposition efficiency of ZnO
was below 33%. ZnO rod has a preferential (200) growth plane after heat treatment at 500 °C and the growth rate of ZnO
rod was measured to be 0.986 um/hr. Dye sensitized solar cell(DSC) showed the efficiency of 0.21% when electrochemi-
cally prepared ZnO rod was used as an electrode. It suggests the possible application of ZnO rod structure in the DSC.
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AR A=A (electronic device)[1], W4 T}o] 2 = (light-emitting diode)[2], = Ee 55 AlEE gHE JAhA7E YRR ek
7}2~A14 (gas sensor)[3], *37E 7] (photodetector)[4], EF4] (pho- £ AolM = A7 HE ©]8-519] ITO(indium tin oxide)” |2
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W72 Zn02] A "o 2= 25 FlE o83t 71 -y th222] Aol v]X]i= &S EQCM(Electrochemical Quartz Crystal
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(CHN,, Alfa Aesar) =848 ARESISITE S2ARME QI7F
Do) WE Zn02 AR IS BF35)7] 25} Potentiostat/
galvanostat(EG&G, PAR 273A)S ARE3I o m, 7152 5 500 °C
oA 307 AAEE Sato] ZnOE AxBFlTH13-15]. 17153
WA el SREES 5437 915kl EQCM(EG&G, quartz
crystal analyzer 917y ARE-3193 0™, ZnO W) 25 2435171 9
3Fo] TGA(PerkinElmer Inc., diamond TG/DTA lab system), SEM
(Hitachi, $4200), XRD(Rigaku, Dmax-2200)2 AF-313t}. SEM A}
5 %3] 10 umx10 pm Wel] FAE zno Yie wefle] 715 %
Atato] Gl A s SAsgich 183 d7]8keH4 0 2 Zno
W335 94202 FAYA7] A dA et 5, Hatoll 8o vjelA]
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2-2. FEZUE BUNX| 4Bt

A7152PEE 53l 3798k ZnO Bz =5 N719 dye (Ruthenizer
535-bis TBA, Solaronix)oll ¥7} 482 Z2A|7101, 1TO 7| ]
o pts AvEIFElo] Aid=oz At Al ZE: 0.6 M
1-hexyl-2, 3-dimethyl-imidazolium iodide, 0.05 M I,, 0.1 M Lil, 0.5 M 4-
tert-butylpyriding ARE3I1 0™, HFHZA2 0.5cm x 0.5 cm= 17
slolar, e AlEEelHE S8l BjdA] 35871 sHIth(Light
source; SAN-EI ELECTRIC CO., LTD., XES-301S, source meter;
Keithly, model 2400).
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Fig. 1. Current-time profile of ITO substrate in 0.1IM Zn(NO;), when
cathodic potential of —1.2 V was applied.
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Fig. 2. In-situ mass changes with quartz crystal electrode during
electrodeposition of ZnO by cathodic potential of —1.2 V at
60 °C.
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Fig. 3. Thermogravimetric analysis (TGA) curve of ZnO at constant
heating rate : 10 °C/min.

Korean Chem. Eng. Res., Vol. 50, No. 1, February, 2012



164 el - 287 - oI - olRls] - e

g Bl S ®oJFa1 Q)T Fig. 4(a)y= ZnO W35S 493 5 7nO
9IS AP EEARdolH, Fig 4by= 1TO 715 $loll ZnO 2}
e 23 @A Aol W#Eo] 3= ZnO Bl o] ]l
= 1M, Fig. 4(bye A9 e gAe s o 5 Stk Fig.
59] XRD 42 7H= #w]Fo] Q= 75l (100), (002), (101) %
T LT o] Qli= W, W0 fl= 9ol (002) B
o e ow E Zls & 5 Qlrk ole) 22 A= vivE

5 2

Fig. 4. Top view of ZnO rods. (a) ZnO deposition followed by ZnO
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Fig. 5. X-ray diffraction of ZnO rods prepared by different method. Deposition time (hr)

(a) ZnO deposition followed by ZnO buffer layer, (b) direct Fig. 7. Variation of ZnO length with electrodeposition time. Cur-
ZnO electrodeposition. rent density: —0.3 mA/cm?.
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Fig. 6 SEM images of ZnO rods prepared by single step Current density: —0.3 mA/cm?, Electrodeposition time: (a) 1hr, (b) 2hr, (c) 3hr, (d) 4hr,
(e) 5hr, (f) Top view of ZnO.
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Fig. 8. Top view of ZnO rods. Current density: (a) 0.1 mA/cm?, (b)
-0.2 mA/cm?, (c) —0.3 mA/cm?.
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Fig. 9. Variation of the ZnO density and length with current den-
sity. Deposition time: 1 hr.
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Fig. 10. J-V characteristics of ZnO rods as an electrode in DSC.
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