Journal of Flux Growth Vol.2, Nol, 2007

JRZ X
B REimis & E RV NayTicO3 0 4 Ah—D
IRIERME TR

FIBHH . DEEE BENX BAEE EHTEY REMHR
KA

MEM KT EEIRBHAET 2R, 380-8553 REMEE 4-17-1
A AFESEMEAEA, 980-8577 IEHHER AT 2-1-1
MEMKRFEH—RURBEHAER, 380-8553 REMEE 4-17-1

EMKZIFHRESIEFIFR, 380-8553 REMEE 4-17-1

Environmentally Friendly Growth of Photocatalytic Na,TisO3 Whiskers from the
High-temperature Solutions of Two-component System

Katsuya TESHIMA'"", Shiori SUGIURA', Kunio YUBUTA? Takaomi SUZUKI'?, Morinobu ENDO**,
Toetsu SHISHIDO?, Shuji OISHI'~

]Department of Environmental Science and Technology, Faculty of Engineering, Shinshu University,
4-17-1 Wakasato, Nagano 380-8553

flnstitute for Materials Research, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-8577
“Institute of Carbon Science and Technology, Shinshu University, 4-17-1 Wakasato, Nagano 380-8553

4Department of Electrical and Electronic Engineering, Faculty of Engineering, Shinshu University,
4-17-1 Wakasato, Nagano 380-8553

Received April 6, 2007; E-mail: teshima@gipwc.shinshu-u.ac.jp

Sodium hexatitanate (Na,TigO;3) whiskers with hexagonal prismatic shape, which elongated in the direction of (010), have been
grown by the slow-cooling of NaCl-TiO, (anatase) mixtures. The Na,TizO;; whiskers had average lengths of up to 380 um and
widths of up to 4 um and were transparent and colorless. The whiskers exhibited good photocatalytic activity under UV light
irradiation. Sodium chloride was found to be a very suitable flux for environmentally friendly growth of Na,TisO;3 whiskers and

tubes.
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12, TOMTEHIZa=1.513,b=03758 LV c=0.916 nm
ThHbV, f=993 °ThD[13,14], FAITK 1300 °C TH Y,
#EIT 3.51 grem™ TdH B[13,14], Figl 27T XL DI
NayTigOp; 1% Ti ZHDMZ L7 TiOg \FEROFERCTESIZ L ) = Fig.1 Crystal structure of Na,TicO1s.
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Fig.2 Photographs of solidified solutions. Anatase (a) or rutile
(b) was, respectively, used as Ti source.

Fig.3 Typical Na,TigO1; whiskers grown from a NaCl-TiO,
(anatase) mixture (Ti conc.: 1.5 mol%).
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Fig.4 SEM images showing typical Na,TisO1; tube.
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PIZBWTHER L=, Ti BEMN 3 mol%ll ko L ik, A
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e LTAERT S Tio, fEITHEREICL 5, wWFhy
NFNThot-, ZhiE, U4 AD—BREFICHEREY %
1100 °C FTHAL TWA =) EEXLND, ZOIEE TIL,

Fig.5 SEM image showing typical TiO, (rutile) crystals.
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Fig.6 Relationship between Ti concentration and grown
whisker sizes. (a) L,y and (b) W,.

E 512, NaCl-TiO, (7 F % —¥) ZEmiRRIEOERGIZ LY
AR L7z NapTigOy3 7 4 A B —% i L7z, Fig.7 \IZ4&FE XRD
NE— BT, FigTla I3ER LT Y 21— OfG fiE & Bl
M L7 XRD KJETHY, Fig.7b iL7 4 AT — % FLek THE
LCHIELZHE XRD K TH 5, NaTigO;3 @ ICDD
PDF[13]% & & IC/ERL L2 KB & bilg & L C Fig.7c (2”7,
ER L= 4 2 —DFHF XRD KL, Na,TigO;; O SCHkE
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and ¢=0.916 nm) ZZE L THHY Th 5.
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Fig.7 X-ray diffraction patterns (CuKa) of Na,TigO13 whiskers:
(a) Oriented hexagonal whiskers, (b) pulverized crystallites
and (c) Na,TisO43 ICDD PDF[5a].
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