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2 ok ol ge B PMSQ/TIO: 5 vIBAE &7 At 300 nm 2719 TiO; sced7t #4tsio] gl wgt e A7} MIMS (Methyltri-
methoxysilane) & W&ol % &4 EF3A TiO; seed EHAA MIMS7} 7h#e) L 5§ wHgo] °‘°¥UrEf= 53}01 3 vgge Az
ot i”ﬂi dEYotE AMEIAE, WEeRE Aoiglon, BE g2 ALRYIA A mwsE s T [HO)/IMTMS], [MTMS)
[Ti0)] §& Bkt atel 371 % Feldl 98¢ F= AREE 24 23, [MTMS] =02 M, [NH,OH] =06 M, [(H0)/[MTMS] = 100, [MTMSV/
[’I‘iOz]=10-50°l.L Aol M) mutdh A GEAE o 1-2 pme) 271 2E BEYAE €2 F AATh dojA YAl g A5 Bl o)
& A& 335 4 2AE 234 A 180%e /A FERS YRR BEYAY LgAdo) “l]" Holds #AYE + AU AYH AA A=
UV 535 545 53 2AE A

Abstract: Monodisperse, spherical PMSQ/TiOz composite fine powders were prepared by modified sol-gel process where 300 nm TiO- fine powders
were used as seed particles for hetero-condensation with hydrolyzed MTMS (Methyltrimethoxysilane). The reaction was carried out under N» atmo-
sphere at ambient temperature using NHj as a catalyst. Methanol was used as a solvent. Powder was obtained by the filtration of the solution with a
glass filter and washing with acetone. The stirring rate, reaction temperature, [HXO)/IMTMS] and [MTMSY[TiO:] ratio were varied to investigate
shapes and sizes of particles. Monodisperse particles of 1-2 pm diameter were obtained with [MTMS] =02 M, [NHs} =06 M, [H:O/IMTMS] = 100,
[MTMSV/[TiO2] = 10-50 at ambient temperature with mild stirring condition. These composite particles had a contact angle of almost 180 degree contact
angle with water, which proves their excellent hydrophobicity. The study of UV absorption spectra showed that they have UV protecting effect.
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Figure 1. Procedure for the preparation of PMSQ/TiO; composite
powders. ‘

=Si-OH + HO-Si= —%, =Gi-0-Si= Self-condensation

=Ti-OH + HO-Si= —®%, =Tj-O-Si=hetero-condensation

Figure 2. Reaction mechanisms of self-condensation and hetero-
condensation.
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Table 1. Concentrations of Reactants at Ambient Temperature
and 50 C

[MTMS] (M) [H:0] (M) [H0/[IMTMS] [NH:OH] (M) stirring rate
100 12 mild

02 20

0.2 20 100 1.2 Vigorous

(b)

(e)

Figure 3. Scanning electron microscopy of PMSQ/TiO: composite
powders in different stirring rate at various temperature.

(a) 300 nm TiO» seed

(b) ambient temperature with mild stirring

(c) ambient temperature with vigorous stirring

(d) 30 C with mild stirring

(e) 50 C with vigorous stirring
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Figure 4. Scanning electron microscopy of PMSQ/TiO: composite
powders in different [H:0l/IMTMS] ratio (r ratio).
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Figure 5. Changes in particle size of PMSQ/TiO: composite

powders with varying [MTMS}ITiO,] ratio.
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Figure 6. Scanning electron microscopy of PMSQ/TiO:
composite powders in different [MTMSI/ATiO;] ratio.
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Figure 7. UV transmittance of PMSQ/TiO; composite powders
with different [MTMSV[TiO,] ratio.
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