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(T. Sugimoto, Adv. Colloid Interface Sci. 28, 65 (1987).)
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@“GeI-SoI Method™: Synthesis of Monodispersed Particles

@Synthesis of Monodispersed o-Fe,0, Particle with Different Size and Shape

SEM Images of a-Fe,O,
Particle Obtained by the
“Gel-Sol Method”
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Gel-Sol Process

Titanium(1V) isopropoxide (TIPO) [TI(OC3H-),]

«—— Triethanolamine (TEOA)  [N(C,H,OH),]

TIPO:TEOA=1:2
([TIPO], = 0.25 mol dm3)

Y /C2H4O\ _ _/OH4C2\
Stable complex N N C2"'4071-' — OH4C2_N_C2H4O_T'<OH4C2_N
C,H,0 | OH,C,”

C,H,0OH

H,O (+HCIO, or + NaOH)
- Shape controller
1st aging (100°C, 1 day)

Ti(OH), gel
l 2nd aging (140°C, 3 days)

TiO, (anatase)
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Synthesis of Monodispersed Anisotropic TiO, Particles
h—;..

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

Synthesis of Monodispersed Anisotropic TiO, Particles

MR

_ - _l_: AR i - i
Wi, o -
|>;. L}

100 °C
24 h

-Ti(OPr), |
= Stabilizer (N(CH,CH,OH),)

*Shape Controller
(Amine, Amino Acid)

\'pH SOl Gel Formation by H-Bonding Sol Formation by
Network of Ti(OH), Crystal Growth
2017/6/27 T. Sugirhiod Flerpdiguergee Particles,” Elsevier, Amsterdam, 200140

K. Kanie and T. Sugimoto, Chem. Commun., 2004, 1584.
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2.0x10% mol dm-3 FeCl; and 4.5x10* KH,PO, at 100 °C

HEHMEBOREETILZXZEITHHELY

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
2017/6/27 T. Sugimoto, “Monodispersed Particles,” Elsevier, Amsterdam, 2001. OLOO

R F & ARALS - 20176 [ K. Kanie and T. Sugimoto, Chem. Commun., 2004, 1584.



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
017/6/27 T. Sugimoto, X. Zhou, and A. Muramatsu, J. Colloid Interface Sci., 259, 53 (2003). <t
muramie20174r K. Kanie and T. Sugimoto, Chem. Commun., 2004, 1584. LO



Shape Control by Amines and Oleate

00000000

Organic Amines => Adsorb on TiO, Surfaces

2017/6/27
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=> Utilization for Organic-Inorganic Hybridization
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PR R (2 X B FZRe 1]

2 M FeCl; 100 ml

6.0 M NaOH 90 ml

x M Na,SO, 10 ml |

0.9 M Fe(OH); + 0.1 M Fe’* | pH~2.1

100°C, 8 days

2017/6/27 a'F9203 pH ~ 0.6
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0.1 M [Fe3*] +
3.0M[CI]+

£3.0x102 M

/ [S0,2]

0.1 M[Fe¥] +

/3.0MI[CI]

CHEE T Tl

0.1 M [Fe3] +

FeSO, $8{AMD £

2017/6/27

S . 2 M 2-
FeSO,/'DEFMET 3.0x10% M [SO,7]
0.1 M [Fe3]
3.0 M[CI] +
3.0x102 M [SO,?]
\\
0L S .
Wavelength (nm)
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Adsorbed Amount (pmol m2)

BRERAR DR B FR R
pH=1.0, 100°C
TY)TIVARBRF

i (CERICTITLRRAImEAFZE)

0

A BRI AT
({o12}mIcEFENTLVS)

FEUERBLF
(CE®DIEM. {012} EEHTS)

it oo A

+ /*/*

A MU FIRHF

| ¥ (EFm=cm)

0 1><ZII.O4 2><ZII.O41 3><I104 4><ZII.04

Equilibrium Concentration of Sulfate (mol dms)




RERB DB E%E (pH 1, 100°C, 24h)

P hEREE mAREE SE@EE

m“/g umol/m? A’
IT)ITYIYAF 12.4 3.60 46.1
BeBLAL AR 2.67 3.16 52.6
EVER 2.10 2.28 72.9
E VAR 0.70 0.86 193

* EKKEREE:

STTVENTHAR 2T UARS BRI > BOFR> B FR
LREE: 61.2 m2g * CERZ 1T mIZ5R<RIE -

! *  CEA~DRENIFEL.
BRI EVNFRADREENZEHE, {012} EHFEL
>:59 umol/m® TWEDETHA,

(29.7 A2)
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		粒子

		比表面積


m2/g

		最大吸着量


mol/m2

		占有面積


Å2



		エリプソイド

		12.4

		3.60

		46.1



		擬似立方体

		2.67

		3.16

		52.6



		厚い平板

		2.10

		2.28

		72.9



		薄い平板

		0.70

		0.86

		193
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