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Introduction

Zinc oxide (Zn0)<] o} iondlE & ion & F iond o] 5T FHAHS JHA 9
o ey 2419 FA Fd AR AZte] AUHAEA Abslste] HojAa, = A= Fo
Mol WMt FEA+ zine oxided|AE A71A etk UM YA zine oxided FEH Z o]
A7) wEo| FHFAdo] Hole] FME=FH, nxd, AT, Arded, JIdtT5ol
3t Joba oA ek £ ZUALA dne oxidet FHALNE A9HS e
e A3 Qo] ARt Aol coatingdtel T, WA BA, A9 G F 5L ¥

A&l M film 59 Fo] A% A& 7tsstth o)A H 2V AYAL zine oxided] A2
A A e gAY 5 " HAF sFE &5 Jide] HEI e 59
RIgH ojHo] IRE HE3H7] 913 baby ZANA ZPAYA} zine oxideo] AHEE Il
ATt T3 ZnO vA A= T Aty AFE Tl SFYZA gas sensors, varistors,
transducers &2} 7 electronic devices kol FHH H3}A A0t [1].

ZnO VA YAt= 1 3 SHSZ 1t &40 HY| wWiEel BAFHoR A3
ofAS AZxst= WA g AF7E B¢ slo]l A&Eo g dWiow F&543E
Az WHeS IA A (solid-state method), =-2™ (sol-gel method), TE 3™
(hydrothermal method)©] UAT+ [5]. Z4HLS F7|AE FAAHEZ 71 o] ALEHE A
AL WHo=E vHwA st FHOE tiEFALtel] AR AR AT =
I JRte] dAETE AdtEHe SRS A o S AHE gESA|TRo] e H S|
w1 AGEY d= F27F s Fdo] AAT NOx2F SOx 59 fall7p2=7) iAo
SAFEAE o7 £ de dH8S 7HAT Ath FEFAY  (hydrothermal method)S B

=
AR =5 AFETOEA S st FolH dAre] EExETVE Fi AAHE dA
o] Aol FARE WEgAIZ o] MlwH o] oA v &M PR dHA Ut
ZYA FolM FEFIHS o183 F54EE Axe 7€ vA dAF Axgl ¥
s WEeAIZEol #a wbE 27F Wa oy sk B4 22 FAVE agle] oy
A7 A3 g &4 34 vl =2 FES 28 F YL AR =5 A
S8t &7 3 FHoIHh[2,3]
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Experiment
£ FABRNE BT i oside 1A U Aol OIFE HYFAE 2 1o
el Ao o] AA = 5‘1’74] AZFYFE 2 ERE, vgHE 28 g AFHAF

o7 FAEHAQ E]- A& = _1_?}{.‘ 3Z (Diaphragm metering pump, Pulsa feeder co.
USA)7} AH& 5o A5 ‘ﬂoﬂ AHE-E A
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Figure 1. Supercritical water synthesis flow apparatus.
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B Ao A AFE3E Zn(NO;)»6H,0 (YAKURI PURE CHEMICAL)E %7} 95.0% S %
A g ol AAl glo] Fedor AEI}PeH 7] FEE 0.0590HFE 0.0M7FA W
3FAI A Y. & zinc hydroxide®] AAAS F7IAA FFHOZ zine oxide YA AL =3
A 7171 9 OH 2] potassium hydroxide (KOH) =8-S mineralizer2 A}-83}t}. Alkali molar
ratio (R) © Potassium hydroxide®} zinc nitrate®] H|Z A o}gje} o] Ao o] FHS
0.591 4] 87k%] WA 7|HA A& Pt

___[KoH]

r= [Zn(NOg)]
29HEZ (Milton Roy, USA)Oﬂ oa Z=9l¥]= KOH %“8 dH oz ATAl g8l
of Hlal| Fow FYHI AE7E F3t T}Qa 2072 7hd o] MPlolA HFA
Ny} 3T U;}E]r/ﬂ ATFA FE&HE 7&—19_ ZUA el =detA gk
TEAe 227t AdASA FAEHE HES 7] (ceramic fiber A Z, max=1000T, t¥)
"o AA) Ala"o] tele HtE X A7] (Back pressure regulator, 26-1721-24,
Tescom co)oll & A 300 bar= A HT) E AFoA+= Hb&erao] 300 bar® 45
T NSRS 350CHH 450C7HA WSAZ T ] Hel gle dudv]s Wk
off Al Az YAt} &deo] L& F2o=E UFoFs TS o Axd A= =
£3Hd A A A 9g g8 SAHS 915kl pressure gauge (MILLIPORE, max:
6000psi)E AF&3lH =% 542 93+ inconel= A% K-TYPE thermocouple®] A}-&
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S A—
Fx _Posc
O xt
oA714 Ve RFE71Y F3, F< total flow rate, o .= xColAe D=5 Yetdn [7]. ©]
RHS71E Fotke] dofxl YA Bk AVl AAERE SEM)= Fote] &<l 6}%11
products®] crystal®] structure= X-ray diffractionmetry (XRD)-CuKa RadiationS ©]-83}¢o] &

A=t

Results and discussion
7m0 AAsHe SRS e Bk

Hydl‘OlySiS : Zn(NO3), + 2H,O «— Zn(OH), + 2HNOs;

Dehydration : Zn(OH), « ZnO + H,O

Overall Reaction Chemistry : Zn(NOs), + H,O «— ZnO + 2HNO;

$] ¥Eg-2lel Al KOHT Hydrolysis ¥H-&-o <J3]A 71 HAld} ¥H-E-35le] mineralS A A Al
o2 A zinc hydroxide®] M-S FZAIZITh 5 AARHO=E 7ZnO YA AAHS =
A7e 9Es ok
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Figure 2. SEM micrographs and the X-ray diffractions of zinc oxides particles at various
conditions (a) 400 C, 300 bar, 0.05 M, R=0 (b) 400 C, 300 bar, 0.05 M, R=8

a% 2904 (a), b)= zj?iﬂ %7] % 005 M, §F&2% 400 C, 300 bar®] 22 zzio|
A RS WA AA D& 7ZnO " AYAe] AA&n A (SEM)T XRD ZA3}o|t} JCPDS
fileo] X dof=l %»@45} AA7F ZnOP= BN skAT [6]. 1A & 5 SRl Rk
o] 0914 8& wWatHA Rod® el YAte] A7l= o 1B3E Eod5dee & F A
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R4 LO] 831 Aol s0me 7Y YA FA AAHAJFS & F AgAL w
AlZrell e & Wst=

R7L°] oA 8% W3SlHA KOHZE <13 hydrolysis %7} 571319 zinc hydroxide &%
7F ARAA Aot 2= HAE3 =7} S71E| AL heterogeneous nucleationS F-ESHAl Hoh Lt
4 © 2, Homogeneous solution®] A1+ Heterogeneous solution®l 4] 2t} nucleation®] 7} 7d ©]
gy gE A Aok REkel =21 nuclei®] 771 B o} solution heterogeneous systeml] 4]
nucleation®] Yottt} ZPA ol A= Heterogeneous nucleation®] €ojL}al YR}=mwl2 A
sty 27)% Zolxit

Conclusions

A QA 9 WeNE Bolel 200 HA AR A, BT wE 2E W
$ ARAY 2 R 5 FF W50l WS Fo] zn0 MAUAY B L 2/E Ao
SIHAE Hhg AJZbo] Zal, AZAZE A7t gl7] el e ZnO wAl JAE
dg & E H54S FASAT
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