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Na,Ti;0O; crystals with layered structure were successfully grown from NaNOs flux at 600 °C. The grown crystals were transparent
and colorless, and had a plate-like form. The obtained crystal phases and forms clearly depended on the weight loss during heating.
The weight loss mainly originated in generation of CO, and thermal decomposition of NaNOs;. When the weight loss was small,
Na,Ti;0; crystals were grown. By contrast, when the weight loss increased, NayTisOy, crystals were preferentially grown. The ion
exchange properties depended on the obtained crystal phases. Na,Ti307 crystals exhibited good ion exchange properties for various

metal ions. Furthermore, they maintained Pb*"

ion removal rate exceeding 80 % after 5,000 1 of continuous filtration.
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Fig.1 Schematic representation of Na,Ti;O crystal structure.
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Fig.2 Schematic diagrams of installation conditions for controlling
weight loss. (a) The filling condition of alumina crucibles and (b)
the position of ceramic crucibles in an electric furnace.
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Table 1 Weight loss under each crystal growth condition.

Run Heat-resisting brick Position in furnace Weightloss/ g

1 O Front 2.0
2 X Front 2.6
3 O Back 3.9
4 X Back 4.6
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Fig.3 SEM images of grown crystals (a) with, (b) without heat-
resisting brick at front in furnace and (c) with, (d) without heat-
resisting brick at back in furnace.
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Fig.4 XRD patterns (Cu Ka) of grown crystals (a) with, (b) without
heat-resisting brick at front in furnace and (c) with, (d) without heat-
resisting brick at back in furnace.
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Fig.5 Residual metal ion concentrations after metal ion removal
tests with (a) Na,Ti;O; crystals and (b) NasTisO+ crystals.

Na, Ti;0; & fa 3 ERL L, REUED TiO, (7 F % —8) 13547 L 100 ;ﬁ@L ]
72[2,12], Hric, EEEA 2.0 g DA, TIO(TF4—8)D Wm%‘ﬂ;ﬁ
[EIHTRRIRE 23 b K& < 72 o7z, SEM IZ TR S 7 moik £ 80

WA LIRS fIE, TIO, (7 F 2 —B) kB2 605, T | B
BRI 3.9 g(Run No. 3) B LV 4.6 g(Run No. 4) D & X, g -® Na,Ti;0; crystal
NayTisOp, ffs A ER L72[13], 2ok 9z, EEEEN/NE T‘; 60 & Jon exchange resin —|
VME E Nap Ti0; AR L7 <, TiO, (7 4% —8) 235k 2

FYaEmARohz, £, EREKBKEVIZY, £ 40

Na,TisO, ﬁ‘*aa@iﬁi%ﬁ%ﬂﬂ#é@ﬁﬁﬁ i’ozhtg EN IS o

THWZEE RS D NayCO; : TiO, IRAHIAILIE, 1:6 ThH =20

b, OFED, Na,TiO; fEmOBEREE 2D &, "F’W) Na il

BRELTWD, —F, 77 v 27 AL LTHWEZ NaNOs I,

360 °C ’Cﬂﬂ?ﬂ?‘é L NaNO, & O, 120 fEL, EHITRET 5 OO 1000 2000 3000 4000 5000

& Na,O & NO R+ 5, LT=23> 7T, 600 °C THIE 5
L, 7T 97 ATHD NaNO; O 0N, A Lz
Na,O 23 NaJfi e L TEi&, Na:Ti=2:3® Na,Ti;0, fEfm 04

Volume of passing water / 1

Fig.6 Continuous filtration test for Pb(NO3), aqueous solution.
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Table 2 Acute oral toxicity test of Na,Ti;O; in female rats.
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Days
Animal
Group and dose 1
No. 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pre* 0.5h 1h 3h 5h
Experiment 1 11 - - - - - - - - - - - - - - - - - — =
(2000 mg-kg) 12 - - - - - 4, - - - - - - - - - - - =
13 - - - - - - = = = = = = = = = = = = =
Experiment 2 21 - - - - = b - - - - - - - - - - - — =
(2000 mg-kg) 22 - - - - - b = = = = = = = = = = = ==
23 - - - - - b - - - - - - - - - - - — -

Clinical sign
*Pre: Before dosing
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ié%@k%z%ﬂé ztiuit%ﬁ@fk Lk L, zt:uit%ﬁ*'ﬁ:
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_ﬂg@ﬁﬁkfkaa*ﬁ@’ﬁft X, TAITFTEHOE0KESRMED

Wk, 77 v 7 AL LTHWE NaNO; O 55 fif f s
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KB B BRI CE 2, 7T v 7 AF RS O KL~
JCHREIRF SN D,

—: No abnormality, a: Defecation of whiteish substance, b: White stool

HiEF
AWFFED —FBIL, Rk 21 42 NEDO PEE ST 7EB ik G

F7 7 1) (09A18002a) DEBYD & LIZF Tz, Z 21T,
LTS OEEZRT 2,
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