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2.0x10% mol dm-3 FeCl; and 4.5x10* KH,PO, at 100 °C
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M. Ocana, M. Morales, and C.J. Serna: J. Colloid Interface Sci. 171 (1995) 85.
M. Ocana, R. Rodriguez-Clemente, C.J. Serna: Adv. Mater. 7 (1995) 212.
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Synthesis of Monodispersed Anisotropic TiO, Particles

Gel-Sol Method: Particle Preparation Technique by using Metal Hydroxide Gels

Synthesis of Monodispersed Anisotropic TiO, Particles

/. Ti(OPr), )

= Stabilizer (N(CH,CH,OH),)

*Shape Controller
(Amine, Amino Acid)

\'pH conirelier Y, Gel Formation by H-Bonding Sol Formation by
Network of Ti(OH), Crystal Growth
2017/7/11 T. Sugimoto, “Monodispersed Particles,” Elsevier, Amsterdam, 2001. g
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Anisotropic TiO, Particles Obtained by the “Gel-Sol” Method

Ethylﬁediamne Ethy’len'ediamine Succinic Acid Gluconic Acid
Init pH: 10.5 Init pH: 10.5, Seeds Init pH: 10.5 Init pH 9.5

Glutamic cid B Oleic Acid none Olelc AC|d
Init pH: 10.5 Init pH: 11.5 Init pH: 10.5 Init pH: 9.9

01717111 T. Sugimoto, X. Zhou, and A. Muramatsu, J. Colloid Interface Sci., 259, 53 (2003).

()
sz amize 2017 K. Kanie and T. Sugimoto, Chem. Commun., 2004, 1584, ™




Shape Control by Amines and Oleate

00000000

Organic Amines => Adsorb on TiO, Surfaces
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RERAE

I 0.50 M InCl, &
0.050M SnCl, EG solution  [In®*];=0.25 M

1.0 ~ 2.0 M NaOH EG solution
(In3*:0H=1:2~1:4)
------------ Stirring for 15 min

Put 10 ml of suspension to
Autoclave

............ Agmg at 200 ~ 250 OC, = 8dayS

Washed by EtOH and centrifuged
for 3 times

ITO nanoparticles
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Solvent Effect

B DTHhER (In%:0OH =1:3,250°C. 12hTHMK)

DEG EG 80vol% +
H,O 20vol%
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BEEMGRICERALZAF

@ T=250°C,In%*:0H=1:3,12hIZBTBERk

o Vive vy

o .+ v BUOH

Intensity[a.u.]
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MFDHA X ENEERICEZLHE

EGZBIEELI-T-6 . HIFREICHYM{FE (XPSIZKYFEEE)

=4 g 3E (KSR 300 °C, 30 min
=,
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Experimental Procedure -Solvothermal synthesis- ~

-
-
0.50 M InCl; &
Tetramethylammonium hydroxide 0.050 M SnCl, in Ethylene glycol (EG) solution
(TMAH) Stirred at 0 °C
(CH;),N-OH . :
| 1.5 M TMAH in EG solution
+ — TMAH] = 1.5, 2.0, 2.5
Stirred for 15 min
Put 10 ml of suspension into
@ OH-ion resource autoclave

Aged at 250°C, 0~ 96 h

Washed by EtOH, H,O and
centrifuged

Products
(Analysis: XRD, TEM)
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Effect of TMAH concentration .:7

O Inx03(1a3)

TMAH: 2.5 M
o o)

O O
K J\U2 0 90l ocfooo

o0

20M

W N

intensity /a.u.

[

2]

oW WA 2

II]IV

20.9£3.4 nm -‘_I,.4.
20 30 40 350 60 70 80 coefficient of variation

11.4%

Monodisperesed
particles

2.0 M > Menedisperesed ITO nanoparticles of cubic shape
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Time dependence of particles growﬂh

Reaction condition: TMAH 2.0 M, 250 °C

O O 11’1203

o o 96 h

o) O
J\-__JLJlO. 0o O oﬂ Ooofcoo oo

th@lﬁlySf'&llIine. 24 h

intensity /a.u.

20 30 40 50 60 70 80
20 /deg.

The particles grow at the expense of amorphous products
2017/7/11 initially fomred BT B RILEE 20175 18



Pal i1 == IR
= ﬁk H?.l' 0, ﬂ'ﬂ./l ==
EREMH: TMAH (IBEEE ) 2.0 M, 250 °C ]
1LY 181X | 5174 ITO > /R F

. - B o 2
T I ERFEY nanoparticles
TMAH conc. 2.0,25M--:O

TMAH conc. 1.5 M- - - X NaOH system - - -X
BHAOY L ERD BH 8k T &K OVELE

M — - - -

2017/7/11 WA FERALF-2017EE

69



=

= nEL

@ HR-TEM image =) RN EE

e
=
1)
@
S
™~
E M_
ae
2P 5
iR
s w
$)) _
Q
n L
%

2017/7/11



ABP O —ZRNCERSEET / NFARESHK
AECHES p—

\l
R \
) \
oy
o

M .
Vil

I\NZ25F0O01%
IvTwvk

FO0VARE BEUPOIBE
(2000 mL) > (23 mL)
S&:~30¢g &&: ~0.3¢g

@ S7RMD 100 5T —)U

BE: ~250 °C ~ s )
2017/7/11 ﬂj;.;; 100 bar ﬁ%ﬂ*ﬁ%ﬁ%bﬁl?ﬁffoﬂﬁqgg&

ITO F KT B,



METI & NEDO: FVEBABMHRAATOY =0 b (BBHEEDQIT 1 > IO AERASERRKMTBIF)

ITO 7/ Ki+F+1 > D1t

v 7.633 nm Ra 1.107 nm a ¢ o
Ems 1.338 I Profile Stats Ra: 1 x 1 n m
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ITORSB T/ 1>
ITOREM I BIATTIT SR

»AZO = Aluminum doped Zinc Oxide

»GZ0 = Gallium doped Zinc Oxide
»ATO = Antimony doped titanium ox
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