Journal of Korean Powder Metallurgy Institute
Vol. 15, No. 2, 2008

TiO, L2832 ilsiadd|ele] S22 T H
E|BH LiREo| Hyut Liatz=o| TN

. %Eg* .

ox
==

sl58 - URY - "

sz yled UeAAd, Qlsldia Alas)gEk

Titanate Nanotube Formation and Nanostructure Development from
the Reaction of TiO, Nanopowder and Alkalihydroxide

Eun-Ju Jin, Doh-Hyung Riu*, Seung-Hun Huh, Chang-Yeoul Kim and Hae-Jin Hwang’
Nano Materials Team, KICET (Korea Institute of Ceramic Engineering and Technology),
Seoul, 153-801, Korea
“Materials Science & Engineering, Inha University, Incheon, 402-751, Korea
(Received March 18, 2008; Accepted April 11, 2008)

Abstract TiO, nanotubes for photocatalytic application have been synthesized by hydrothermal method. TiO,
nanotubes are formed by washing process after reaction in alkalic solution. Nanotubes with different morphology
have been fabricated by changing NaOH concentration, temperature and time. TiO, nanoparticles were treated
inside NaOH aqueous solution in a Teflon vessel at 110°C for 20 h, after which they were washed with HCI aque-
ous solution and deionized water. Nanotube with the most perfect morphology was formed from 0.1 N HCI wash-
ing treatment. TiO, nanotube was also obtained when the precursor was washed with other washing solutions such
as NH,OH, NaCl, K,SO, and Na,SO,. Therefore, it was suggested that Na" ion combined inside the precursor
compound slowly comes out from the structure, leaving nanosheet morphology of TiO, compounds, which in turn
become the nanotube in the presence of hydroxyl ion. To stabilize the sheet morphology, the different type of
washing treatment solution might be considered such as amine class compounds.
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Fig. 1. Procedure for formation of TiO, nanotube and
nanostructure.
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Fig. 2. FE-SEM images of TNT prepared from different NaOH concentrations. (a) 1 M, (b) 3M, (¢) 5M, (d) S M, (e) 12 M

and (f) 15 M
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Fig. 4. XRD pattern of TiO, nanocomposite by NaOH con-
centration. (a) 3M, (b)5SM, (c)8M, (d) 10 M and (e¢) 15M
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o] HEHLE NaOHS AME-3HA5F KOHE A3}
ox iFrIE ARG 97 AAr) Qle16]
o2br NaOHe} KOHOA AZ2HE= vefdE H|
| HEgkth 13 62 NaOH$}F #E7HAE 10 M
KOH(Potassium Hydroxide, 85%, DAEJUNG)el| A
P255 110°CollA 20 A7} ¥Fg3}al HCIEF 5748
ARG A AE2Y HeFH (]38 TNT2)E FE-
SEM3} TEMS.2 a3l Hajo|c)

= TNT1%}
a7 E A2 7)1 34 UANE 10 nmEe 3}
2 A A~ ime] el HRE el
7 VirefFEss 8 & 4 o 3FA|RF NaOHel|
A BRSAIZ] TNTLEE o] 713l 42 252 e
FHE #&AF 47} 9o A3 dAYESS o] A
oA Eold 4 YAIRE, KOH®} TiO, Y= $A}
ofe] ukgsle] g elebit IRMES YA S
9} 27t Alolell QeI 0| E He g3} LEFC]
o] 2=17] o] TNTAel| a2 = 722 Als
At

I3 72 KOHellA ¥ks-A1Zl TNT29] XRD &4
Aele}, by} Aol Aol vixfFH HAE
P25¢} A9 FUIM ohlelA e} FERY A e}
W gJe}. 9A] NaOHelA ¥RS-AIZ1 TNTIAE i
£ broad3t peaks & 7} Qv o] KOH%E
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Fig. 5. FE-SEM images of TNT by prepared at different reaction temperature. (a), (b) 110°C, (c), (d) 125°C, (e) and (f) 160°C
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Fig. 6. FE-SEM & TEM images of TNT by 10 M KOH. (a), (b) FE-SEM and (c), (d) TEM
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Fig. 7. XRD pattern of TNT. (a) P25, (b) TNT2 (KOH) and
(¢) TNT1 (NaOH)
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Fig. 9. Formation of TNT by HCI concentration. (a) NaOH and TiO, compound (10 M NaOH, 20 hrs). (b) O N, (¢) 0.01 N,

(d) 0.1 N, (e) 0.5 N and (f) 1 N Washing process
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Fig. 10. FE-SEM images of TNT by 0.1 N HCI washing time. (a) Once, (b) Twice, (c) Three time and (d) Four time
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Fig. 11. pH of TNT by 0.1 N HCI washing time.
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Fig. 12. XRD pattern of TNT by 0.1 N HCI washing time.
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