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Table 1. The effect of different functional groups on film formation of

Cis—compounds.

Very Weak Weak Strong . . Very Strong
. ) (stable film with (Cis compounds

(no film) (unstable film) . )

Cis chain) dissolve)
Hydrocarbon -CH.OCH3 -CH.OH -S03
-CHoI -C¢H4,OCH3 -COOH -0S03
*CHQBI’ *COOCHg *CONHQ *C6H4SO47
-CH-CI -CH=NOH -NR4
-NO>» -C¢H4OH

-CH-COCHj3

-NHCONH:

-NHCOCH;3;
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Table 2. Starting materials for experiments.

Titanium diisopropoxide bis (acetylacetone) solution

S Table 20 e}

Starting materials Chemical formula M.W. |Purity (%)| Source
Titanium | Aldrich.
a ) [CH3COCH=C(O-)CHsl» 75Wt% in
diisopropoxide ] 364.30 Chem.
_ Til[OCH(CHz3)2]- 2-propanol
bis (acetylacetone) Co., Inc.
(Sn-Ti)O2
Ti(IV)-butoxide . .
_ Ti(OCH2CH2CH2CHs)4 340.36 97 Aldrich.
(Ti-(OBuw))
Chloroform CHCI; 119.38 98 Aldrich.
Poly(ethylene glycol) H(OCH2CH2),OH 400 99 Aldrich.
Acetic acid CH:;COOH 64 98 Aldrich.
Acetylacetone CH3;COCH-COCH3 100.12 98 Aldrich.
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Table 3. The conditions for LB film deposition.

Precursor Ti(acac)
Subphase Pure water (18 MQ -cm)
Subphase temperature 15720 C
Subphase pH 55756
Solvent Chloroform
Surface pressure 18 dyne/cm
Dipping speed 7 mm/min

Table 4. The conditions for LB film deposition with different pH.

Precursor Ti(acac)
Subphase Pure water (18 M Q -cm)
Subphase temperature 15720 C
Subphase pH 2.5, 105
Solvent Chloroform
Surface pressure 18 dyne/cm
Dipping speed 7 mm/min




Table 5. The conditions for LB film deposition at different subphase.

Precursor Ti(acac)
Subphase 0.01 M Acac., AA.,, PEG
Subphase temperature 15720 C
Subphase pH 55756
Solvent Chloroform
Surface pressure 18 dyne/cm
Dipping speed 7 mm/min

Table 6. The conditions for LB film deposition with different precursor.

Precursor Sn & 45 H7HA % Ti(acac)
Subphase Pure water (18 M Q -cm)
Subphase temperature 15720 C
Subphase pH 55756
Solvent Chloroform
Surface pressure 30 dyne/cm
Dipping speed 7 mm/min
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Figure 16. A TiO» gel synthesized from Ti(acac) and transferred

onto Si0y glass, non-pyrolyzed LB film.
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Figure 17. A TiO» gel synthesized from Ti(acac) and transferred

onto SiO» glass, pyrolyzed LB film at 300 ‘c.
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Figure 18. A TiO: gel synthesized from Ti(acac) and transferred
onto SiO: glass, pyrolyzed LB film at 450 °c.( The number of

film layer was 26 layer and the average height of peak to

valley was 2307280nm)
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Figure 19. A TiO: gel synthesized from Ti(acac) and transferred

onto quartz, non-pyrolyzed LB film.
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Figure 20. A TiO> gel synthesized from Ti(acac) and transferred

onto quartz pyrolyzed LB film at 700 C .
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Figure 21. X-ray diffraction patterns of Ti(acac) on quartz with different

heat-treatments at (a) 500 C and (b) 700 TC.
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Figure 22. X-ray diffraction patterns of Sn-Ti(acac) on silicon wafer with

different heat-treatments at (a) 600 C and (b) 800 TC.
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Figure 23. Photodegradation of indigo carmine with Ti(acac) thin films

with heat-treatment at 600 C.
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Abstract

Preparation of ultra-thin ceramic TiO: and (Sn-Ti)O2 mixed oxide

films deposited by the Langmuir-Bodgett technique

Yeonjeong Hwang
Department Chemistry Education.
The Graduate school of Education,

Sungshin Women'’s University

Titanium alkoxide modified with acetylacetone and tin-titanium mixed
organosol solution were investigated as precursors for the synthesis of
TiO, and (Sn-Ti)O:> ceramic films formed by the Langmuir-Blodgett
technique. These precursors were dissolved in CHCIls and subsequently
spread on water, aqueous acetic acid and aqueous acetylacetone as the
subphase. Titania-based thin ceramic films were formed by hydrolysis
process at the air- water interface. This reaction can be considered as a
two-dimensional sol-gel process. The surface-pressure-area (II-A)
isotherms as well as the influence of the molecular structure of the
precursor on the morphology of the resulting condensation products are

discussed.
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