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Abstract — Photocatalytic zinc oxide powders were prepared from precursor zinc acetate and ammonia solution at ele-
vated temperature, 80 °C, by hydrothermal precipitation method. The effect of operating parameters, pH of ammonia
solution and concentration of zinc acetate solution, on the characteristics of zinc oxide powders were experimentally
examined. Zinc oxide powders prepared at the conditions of pH 11, zinc acetate concentration of 1.0 M, precipitation
temperature of 80 °C, showed smallest average particle diameter of 3 pm. SEM and XRD analysis confirmed that pre-
pared zinc oxide has hexagonal rods structure, and Anatase type crystallinity. In addition, DRS and PL analysis showed
that the zinc oxide has activity at the range of 200~400 nm of UV light. And the zinc oxide decomposed 57% of a food-
color stamp Brilliant blue FCF for 3 hours under the UV radiation.
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W [1,2], RE=Al A &4}, LED, S, 7F~4A4 5 2 2o
A AREE L QlT}. o]k A= Qlate] o] & T flst
T7F EEatA o] FojA L Jlrh3-5].

e A= 952 (thermal evaporation method)[6], 717d-
Ak 31245 (vapor-liquid-solid method)[7], 71’81 (vapor transport
method) [8], A oA F2H (pulsed laser deposition method)
[9], 3F8F7 1352 (chemical vapor deposition method)[10], 371
=45 714 447 (metalorganic vapor-phase epitaxial growth method)
[11], =€ &/d5 (hydrothermal method) [12] & THFsH Wi o = st
3% 3L gletk. o]¥ thekst I Follx] RIS Bl A A
oA bkl A 123 e z2AE 39T 4 7] Wil



TAIIel ozt Absjojele] Alzsl Pl 549 809

2 elr 9] 3-8 7hs Aol mig- ok vhie 7EA|e] FAel el &
L 13).

Brilliant blue FCF (Hilton Davis AhE A 15 MAZA
Cy7H;,00N,S;Na, 2] 318H21E 7R ] FEAH| Sol& 725 7
T SHRIERA, AR 792.8791 A8 FA 1320 AAolvh S5
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Brilliant blue FCFE- 975t 72 A2]ell= 4olut 53t 59
ET4 whHo] AREE I gl o] WS 23f oS AuE ¢
oAt} # 50 brilliant blue FCFE g8+ #5=2] &34 A=
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2-1. 220 fA9| Iz

FEu g Abglobed YAt AxE A FU BHEE zine
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21 80 °C71A] 713t & HE 2243t zine acetate T84S wE
71 U= 7 T8kt

dEYolre] pH A S/TE H7Iste] pHE 11~12704]
Z7dste] REg7]ell 300 mLe] 4= Fisk3inh. o171l 1.0 M2]
zinc acetate 589 100 mLE o18] o] ro] #5-sto] A=
< dFo=M pH Wglel W AXEAS T3

Zinc acetate S50l THE W32 #2s1] Ysto] kol &
M pH 11.22 1A% & A9 zine acetate?] FEE5 0.4~
1.0 ME HstAI7]HA] A3
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0.45 um Au Q] e (HF7] 0.45 pm)= oI} &
ANFAZT|ANA 24187 A § Absloled RS At
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Diffraction Particle Size Analyzer, Beckman Coulter (USA), LS
13320)2} F=AF 1|7 (Scanning Electron Microscope, Hitachi (Japan),
S-2700y2 sl ¥, Abstold FAEe] RS XAl 3
ZHA17](X-ray Diffractometer, Rigaku (Japan), D/MAX 2500)%
s15tict

2-2. ASofd9| AR £

A zg Abslolad Q1AL F3F T = UV-vis diffuse reflectance
spectroscopy (DRS) (Varian Cary 100, USA)E ©]-8-5}9] 5731
Th S35 S48 A dAR Aol YAkE gkl &
Foto] 25 ake 24413 BRI F, 2.5 mmx7.5 mm?] Eefo] =
=k gl 22 FAR FHsEke] Azl

Az Abstord YJape] EFeA 549 Z7ol= Photo-
luminescence spectrophotometer (PL, Hitachi F-4500, Japan)s A}
33T PLS 7 AI719] 339 sfellA] g wke Hzp7} viebid
Bl o7V e o] 55k 5 thA] nhe el Fobd v WEShe
U5 Fdho e dal a1 2 a4 9 S QiAk o
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& A2 ARt 83 11 27]9) 959 f2) w719 3t
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W] 5 Al o ® Ve RS ARl el 5 o
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B ol UV B o m e 29 ds ZARslo] FalE Alest
AeH16,17]. Fell whe T A AR Ao S S 110
HES7] Fdellx] de) A 5E 4153
MF-80)% 2,500 rpmel| ] 1A1ZE F<t 4 Fe2ldt & AJ5ods F381
UVE37](Jasco, V-570)5 A-8-3Fo] 7 408 nmof|A] Brilliant
blue FCF2] 37555 SISt AlRE AF T Foll= 54 &

a
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3-1. ASl01A9] HIZ=

Fig. 1= 80 °CollA] A3+ Alslold 9Jx}e] XRD #4] 4
yehdl Zlolt}. Fig. 15 B 7t peak=So] 719 AH[18]004] &
sk JCPDS “39] Atslold EFAI RS peaks LAI5kaL 9lo],
ArellA Ax3E JArso] FAtslordo] opet AlskE FEiQl
sloted JAAS ERlE 4= Qlr}, o= HHEY AF T 2455
= ARE 29 3d0] obd 12-9] WidollN IO R |
A= Alslold FHE T 5 vk AS HofEr

TN 23t alslotdde] A the Aellx ek 2] zine
acetate®} YR UOIFZRE] 7n?* 0] 20] OH 9} 217 HHg31] &=
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Fig. 1. XRD pattern of ZnO powder at 80 °C.
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Fig. 3. Effect of concentration of zinc acetate on the mean particle
141 size (pH of ammonia solution=11.2, Temperature=80 °C).
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o) 2= 01041;].
acetate=1.0 M, Temperature=80 °C) = T AR
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pH of Ammonia solution

o2 dEA UTH19].
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4715 ARgSt] SAs9 o 11 A9 Fig. 20l YERASICH pH 118
Fig. 201 ¥z npe} 3Fo] §-49] pH7} S7hekr= Alslolel o)
G2 2717} S7sksint. olejst @242 pH 7ol whE OH ©]&
FE9] T7FE A3 Zn(OH),> ©]2] F/do] FX1= 11, o] uf A) pH 114
& Absloldd Qixke] & A Hrrct 7] PR IRk g
L7b A8t §iAF A717F SRtk Bargk o] o] ATH19]ek e
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+ 3 um3ATt. . . . .
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Fig. 3 M, zine acetate 8-42] F127F SUFETE 4t ) Fig. 4. XRD patterns of ZnO particles prepared at different pH
2} A7) adhe A & 5 Atk o= A4 zine acetate] & (Concentration of Zinc acetate=1.0 M).
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Fig. 5. XRD patterns of ZnO particles prepared at different concen-
tration of zinc acetate (pH of ammonia solution=11.2).
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Fig. 6. SEM photos of ZnO prepared at different pH (Concentration
of zinc acetate=1.0 M, Temperature=80 °C). pH=11, (b) pH=11.4,
(¢) pH=11.8, (d) pH=12).
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Fig. 7. SEM photos of ZnO prepared at different zinc acetate con-
centration (pH of ammonia solution=11.2, Temperature=8 °C).
(a) 0.4 M, x 10000, (b) 0.4 M, x 60000, (c) 1.0 M, x 10000, (d)

1.0 M, x 60000).
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3-2-1. DRS &4

DRS:= At Sl dAKsE "ol Qiapszw ol o] Abghat 91 qko.
20| FaE HEoldt 5 thA] FHO R it nhabe o] U2 w9
S EAARE IS UERo] St

1.0 M9] zinc acetate =543} pH 11~12 H$Q] IR YoFE
ARl ZAIRE Akstold Q1xke] DRS S4A¥E Fig. 8ol et
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Fig. 8. DRS patterns of ZnO particles prepared at different pH (Con-
centration of zinc acetate=1.0 M).

— 0.4M

ABS

200 300 500
Wavelength(nm)

Fig. 9. DRS patterns of ZnO particles prepared at different concen-
trations of zinc acetate (pH of ammonia solution=11.2).
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Fig. 10. PL spectra of ZnO particles prepared at different pH (Con-
centration of zinc acetate=1.0 M).
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Fig. 11. PL spectra of ZnO particles prepared at different concentra-
tion of zinc acetate (pH of ammonia solution=11.2).
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Fig. 12. Effect of pH on photocatalytic degradation of Brilliant blue FCF
(Concentration of Zinc acetate=1.0 M, Temperature=80 °C).
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Fig. 13. Effect of zinc acetate concentration on photocatalytic degra-
dation of Brilliant blue FCF (pH of ammonia solution=11.2,
Temperature=80 °C).
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