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Synthesis of Monodispersed Titania Fine Particles
by Hydrolysis of Ti(OC.H;),

Tadashi IKEMOTO, Keizo UEMATSU, Nobuyasu MIZUTANI and Masanori KATO

Department of Inorganic Materials, Faculty of Engineering, Tokyo Institute of Technology)
12-1, Ookayama 2-chome, Meguro-ku, Tokyo 152

The effects of several factors on the synthesis of monodispersed titania fine particles by hyd-
rolysis of Ti(OC,H,), as a method for synthesizing sinterable powders were studied. Submicron
monodispersed titania fine particles were obtained from the neutral alcoholic solution of 0.1
mol/l Ti (OC,H,), and 0.3 mol/l H,0, respectively. From this result, the nucleation and
growth of titania particles by hydrolysis of alkoxide were discussed. The titania particles were
amorphous and hydrated and grew to 0.7 xm in about 10 min after hydrolysis reaction at room
temperature, To prevent the particles from aggregation, it was effective to disperse the
obtained particles ultrasonically in ammonia water of pH=11. [Received September 20, 1984]

Key-words : Monodispersed titania, Fine particles, Hydrolysis, Ti(OC,Hy), Submicron,
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Fig.3. Scanning electron micrographs of TiO, - nH,0 particles.
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Fig.4. Schematic presentation of concentration of
Ti(OH), and particle size vs. time.
a : Polydisperse, b : Monodisperse, c: No precipita-
tion,
C* : Critical supersaturation,
Cs : Solubility

T. IKEMOTO et al. 58

—BNREELD. Tiabb, s BERITESER T
EBLIDDOBBERMETH Y, BERENEEE %58
FTRIENEDIODTHEHETHEENZS. K3
(d) ThizlYST 5. —F, WBHBERLLNES
R 4(c) @& IZHIBRIADRE SR ZREZ TIE
ETLERET, ZONOBEBRRIEHE 520 HDE
ExbHh5.

3.3 RISEREIC L ZRBOE(L

B H Ti(0OCHy), : 0.1mol/l, H,0 :0.3mol/l D
BROMAPBCTEBLS 5F 5 = THKFDO TEM B
B oKD 12 FHREE RISHR & OBEZE S5 1I0R
T, KPS RISTHHOKNTFOREIZREL<LH 105 T0.7
m TR T 20, FhUBIIRESKE <EL a0
ZENNDB.
TELNET) AV TNTFY FOMKDSRIC & 58
5 Si0, KO EKB I >\ TEM BEROERH»
5, HHEEETO SO, RFOEBEBREIRED, &
DT A BDEHE LN TFOAKRDOT S OBECRE L,
FNLIEERTOREKIE I TREET B LR LT
5. TF50kHIE SI10, ICBd 5 b O TR & B
HBT22E3TERVN, TLIFY NOBEEIITIF
FELWIEREEMBEIEL LTS En s Tio, b
FIEROBBCTRET A 2D TRV LRI S.
3.4 SHURD pH PR FOBREREICRIZTHE
RIGSCE S THEBR UK TFIEZDEETIRERET 5D
T, WYUBHEPTHHRIEEBENHS. ER LT
TR F%pH=7T ODBEBFKP R pH=11 DT ¥
EZTKFICHB S EEED SEMEE AR 6 IC/R
T. K 6(a) TIIZADRFIIAS»ITEEL TH VAL
DORTDOKE S 13fi>TVEH, BRENTFIVTOTH
b, 2T UTR6(b) TIEE A DR FRICIE->Z Y
L3 2280 5 M F ISR AL TV, 74
ZTOHEBEENMMICE > TETDOEEH 5045~
6.7, B pH 2510~11 TADBRAMES & 5.
K 6(a) ¢id, FERIEV pH TH 5 o TFOEM
IIEROBER DS WO TR TR WAL ICHEZE - BET
bEEZ2HNA. —hHKN6(b) T, KFOEmMAD

EO'B: R :
>
0 0.6 .
N
N
©0.4r .
2 T TI(OE) 4:0.Imol /L
50.21 Hz0:0.3mol /L )
a -
°9 9 20 30
Time (min)
Fig.5. Particle size of TiO,-nH,0 as a function of

time.
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Fig. 6.

Scanning electron micrographs of TiO,-nH,0
particles.

(a) Dispersed in doubly distilled water,

(b) Dispersed in ammonia water
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Scanning electron micrograph of ordered
packing of TiO,-nH,0 particles.
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Fig.8. Particle size distribution of Ti0,-nH,0
powder, Ti(OEt),: 0.1 mol/l, H,0 : 0.3 mol/l

DTA-TG T4 U 124558 200°C & TIZ/KDLEEENH#& D
0, 400°CHETHEILLTT Y —Xilkot. Fi2
FHERDZTANTHAKICESEHDE L TKRD MK IE
Ti0,+1.5 H,0 ¢ & - 12.

4. T & H

Ti(OCHy), DIKD IR THIMT & = THINT %24
BRUT. BOWMT 5 = THT 28T 510054 %
BHH2IZL, KRDESEMEICRETHEATOME L H
N, BOERENTFOERICOVTERL 1.

(1) 47370 vORSETF I =THNTE2ERT
B, Y ER A ERRICIR T 24T, NTFDK
EEOMET 50 H 5. DIzl I3 Ti(OC,Hy),
750.1mol/l, H,0 3Z DK ENEREDTY / — VA
WaNKDIRS 5 ENWEHETHY, BIRPOEES
KR ARTIICERIE—ICRE S h Tz hids
5700,

(2) HFOEMEZBIES 201, ERLETS
ZT O EEES» SN pH=11 BEDOT v E=
THKPTCHHEIE B ENBNBETH 5.

(3) KFEEER (17°C) TN 109 0.7 um (I
EICHEL, #hlBEEEA ENRICELIEA SN
V.

(4) KTFEIERBEOKMYTEE Ti0, 1.5 H,0 B



266 Yogyo-Kyokai-Shi 93 [5] 1985

K TH 1.

1)

X &
W.R. Cannon, S.C. Danforth, J.H. Flint, J.S. Hag-
gerty and R, A, Marra, J. Am. Ceram. Soc., 65, 324-30
(1982).
o &, £73v 7 A, 18, 62-71 (1983).
E. Matijevi¢, Acc. Chem. Res., 14, 22-29 (1981).
TREREp, BEREX ERMARESE, FUT,

T. IKEMOTO et al. 60

49-57 (1977).

E.A. Barringer and H. K. Bowen, J. Am. Ceram. Soc.,
65, C199-201 (1982).

AAL¥E, “EETELT7 7 AR, FRbRtY
4 — (1983) p.46-53.

LU, HEIE, O - ULROLE, T¥ERE
(1979) p.78.

M. Visca and E. Matijevi¢, J. Colloid Interface Sci., 68,
308-19 (1979).




