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Chemical Surface-treatment of Inorganic Powders—The Surface-treatment
of the Non-oxide Ceramic Powders and Their Surface Natures
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The surface nature and the surface-treatment of silicon-. aluminium-, titanium nitride and zirco-
nigm-, titanium boride exposed to an atmosphere were investigated from their X-ray photoelectron
spectra and the pyrolyses of nitrides and borides treated with aleohols and organosilylchlorides, It
was found that the surface molecules of these nitrides and borides reacted with oxygen and water in
an atmosphere and formed the oxide layers. These then reacted further with water in an atmos-
phere. Thereafter the surface of these nitrides and bromides was composed of these surface hy-
droxides thus formed. The surface-treatment of these nitrides and borides was found to be appli-
cable to treat similar to that of the correspending oxide powders.
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Fig. 1 X-ray photoelectron spectra of silicen
nitride and the surface-treated silicon nitride.
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Fig. 2 X-ray photoelectron spectrum of
aluminiwm nitride.

Titanium Boride, Zirconium Boride
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Fig. 8 X-ray photoelectron spectrum of titanium niiride,
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Fig. 4 X-ray photoelectron spectra of zirconium bromide and titanium bromide.
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Table 1 The conditions of the surface-treatment and the data of microanalysis, surface area and

the number of surface group.

. o Powder| | In p Tlceciul| x| Nx
L o] b 4:308 N = —14
. HE ey [T TG e €01 | (9 | 1960 [omtim) | E | 0
Silicon Nitride
SisN(P) | 0.13]0.02 9.7
CetS :N4(P) | CieHaaOH 10 10 65 32 250 0.58|0.05| 8.8 0.14 1.7
OctSisNa(P) | CaHuOH 10 10 65 25 241 | 0.81| —| 85 0.11 1.3
HASLNJE) | CsHnOH 10 | 65 32 300 0.27] 0.05| 9.8 0,14 1.4
Aluminium Nitride, Alumina
AIN-1 ‘ ‘ 0.07 | 0,17 [ 4.7,
CetAIN-1 CiaHuOH 20 10 65 28 234 | 0.24|0.09| 38 0.05 1.4
Al:Os-1 ! ! 0.10| 0.07| 5.7
CetAlaOs-1 C1sHaOH 10, 10 ., 65 26 | 234|051 008! 46 0131 2.8
Titanium Nitride, Titania
TiN-1 ! ! 0.8t | — 4&{
CetTiN-1 CieHz=OH 20 10 65 26 | 234|080 | —! 87, 00 0.7
TiOA{AN-1 . — | —110.6
CetTiOz A1 | CisHsOH 10 10 65 26 {232 ]0.40] — | &1 012 1.4
Zirconium Bromide, Zirconia, Titanium Bromide, Titania
ZrBa-1 0.15]0.09! 0.6
CetZrBe-1 CisH=:OH 29 10 85 28 934 10,22 | 0.04 | 0.6 | 0.02 2.7
ZI’Oz—l | - — 7.0
CetZrOz-1 C1H50H 10 10 85 26, 234|0.56|0.04| 6.9, 016 2.4
TiBa-1 0.20]0.04 | C.7
CetTiBs-1 C1eHaOH 10 10 85 24 234 [0.24 | 0.04| 0.8] 0.01 1.6
TiC{A)-1 — — 9,7
CetTiOs{A)-1 | C1eExOH 10 10 45 29 234 0.40| — | 6.1 0.13 1.4
S . R n-Hexane Orgglno-‘sdilyl T t C H P l Nz
mple ecagent orl TAE | w14
e e | e o e | e (e I [
SN (P 0.17 | 0.11 | 9.7
BTCS-SizN4(P) C4HsSiCls 40 10 25 3 021 006]10.4| 0.26 2.5
ODTCS-SiaN«(P) | CieHerSiCls 40 10 25 | 3 |o76{0.23| 87| 0.16 1.8
PTCS-S1NyP) | CsHsSiCls 40 10 25 | 4 |0.44]0.08|1L0| 0.23 2.1
SK 11* —1 —| 521
ODTCS-SK 11-2 | CisHarSiCla 40 10 25 | 3 |14.6]3.811 207, 4.07 2,0

* SK 11 is silica gel.
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Fig, 8 The pyrolysis curves of the original
and surface-treated zirconium bromides and
zirconia.
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Fig. 10 The pyrolysis curves of the original

and surface-treated silicon nitrides and the
surface-treated silica gel with organc-silyl
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