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Hybrid surface modification of TiOz by plasma polymerization coating was carried out using

aliylamine and tetraethoxysilane as monomers.

In order to evaluate the adhesive strength between

the TiO:z surfaces and deposited polymers, composite specimens prepared with the plasma-coated

TiOp and epoxy resin was subjected to the tensile strength measurement,

The tensile strength of

the allylamine-plasma-coated TiQs increased with the plasma energy density, and finally approached

to the value for the original epoxy without TiOs.

In the photo-reduction reaction of Agt, the

catalytic activity of rutyl-type TiOs that is almost inert, was improved remarkably by the plasma

surface polymerization with allylamine,
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IFig. 1 Schematic drawing of plasma
treating apparatus.
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Table 1 Conditions for plesma polymerization of allylamine and the deposition rate*
Exp. no. | RF power (W} | Press. (Pa) (cmsFrlri)i:'fatt‘gTP)) WM (G] kg™) (ugDcergl’zr?;?n‘l)
1 23.8 1.z 0.26 2,16 1. 46
2 24,0 14. 4 0. 44 1.28 2.02
3 | 28.2 19. 8 1.31 0.50 2. 89
g 28. 4 20.5 | 1. 29 0.48 2, 61
5 26.6 20.6 \ 1.40 0.45 2. 56
6 ‘ 29.9 24.5 | 1.93 0. 36 2.50
7 | 30.1 29.5 | 2. 77 0. 26 2. 48
8 26.6 33.5 | 3. 44 0.18 2.10
9 27.5 38.6 | 4.55 0.14 1.97
10 26.2 42. 6 | 5.44 0.11 0,17
* Coating time was set to 80 min in all cases
30 T .4
E 25 - ’g 19 L
5 ool Ng 10k
< an_
ket 1.5 - %
5 c 06}
2ok £
4 g o4l
Qg5 - a
0.2 |-
4] | 1 13 1 0 i | L [
0 65 10 15 20 25 0 05 10 15 20 25
WIFM (Guka) W/FM (GJ/kg)

Fig. 2 Deposition rate of the plasma polymer
obtained with allylamine as a monomer,
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Fig. 3 Deposition rate of the plasma polymer
obtained with triethylsilane as a monomer,
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Table 2 Conditions for plasma polymerization on TiC: and ALOs;

Sample no, | Specimen | Monomer® ‘ Press. {Pal** ‘ RE power (W)
1 Rutyl AA 13.8 29.2
2 Rutyl Al 20.0 29,7
3 Rutyl AA 26.9 32.8
4 Rutyl AA 33.3 32.3
5 Rutyl TES 28.2 33.5
6 Anatase AA 20. 3 28.5
7 Anatase AA 26.8 27.5
3 AlOa AA 26.7 28.9
9 Al:Os AA 18.7 7.7
10 AlOs TES 26.3 23.3
* AA: allylamine, TES: triethylsilane

* Egquilibrium pressure during plasma treatment
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Fig. 4 Tensile strength for each epoxy
resin-TiOz composite.
N: without TiCs, U:
rutyl TiOs
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Table 3 Surface characteristics of Un-coated
and plasma coated TiC: particles

Sample no. Sp. surzfagtia Base amgljnt imrlg:?stic?rf in
area {m*g™")| (preq m™?) water (Jm~?)

Un-coated 171 1.15 0.6392

1 13.8 1.40 0. 535

2 13.1 5. 70 0. 488

3 12.3 6. 28 0. 484

4 12. 3 7.01 0. 469

5 13.2 0.513

Table 4 Relative abundance of the elements

on un-coated and plasma coated TiOz surfaces
obtained by using ESCA

Binding ) Relative .
Sample no. energy (eV) Assignment abun(cl/ar)lces
(1]

286. 4 C 15. 4
401.1 N 0.9
Un-coated 5326 o 6. 4
460. 0 Ti 21.3
286. 0 C 22, 4
1 400. 8 N 3.0
‘ 532. 2 O 54.9
459, 3 Ti 19.7
286, 4 c 24.9
3 401.1 N 4.1
532.5 O 52.6
459. 8 Ti 18.5

* Calculated from peak height
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Fig. 5 Ag ion consumption in the un-coated TiO:z system (left figure)
and plasma coated TiO: system (right figure) by UV irradiation.
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