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Study on theionbombardment for surfacetreatment of
titanium-base pH electro de

LU Dikang, FENGDaming
(Research & Development Center for Materials & Surface EngineeringTech nique under Guangzhou
Research Institute of Non-Ferrous Metals, Guangzhou 51065 1,China)

Abstract: When ion bombardment technique is applied for thesurface t reatment of the titanium-base pH
electrode, the structure with & phaseand € phase asdominance will be formed on the surface. After ion
nitridation and the introduction of micro amount of oxygen,part of Ti oxide can be formed in the os motic
layer structure, which has a good response to pH. Themeasurement result o btained by such Ti-base pH
electrode is coincident with that obtained by glass pHelectrode which is easy to be broken. High quality pH
sensor can be produced by applying thisprocess.
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Fig.100 X-ray diffraction pattern of the nitridation layer on the sample surfac e
(a)partial pressure ratioPNZD Pn, =200 10 (b)partial pressureratio Pn,H PR,=103
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Fig.2[0 X-raydiffraction pattern of the sample
after ion bo mbardment and introduction of micro amount ofoxygen
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Tableld Comparison between the hardness of the sample obtained by ion bomb ardment nitridation and
thatobtained by introducing micro amount of oxygen afte r ion bombardment nitridation

Hy,,/GPa
00 '

1000 (2000 |3000
ooggd 11.000 11.5 |10.000 11.5 |11.000 12.0
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13.000 15.0 |14.00J 15.0 {12.50J 15.0
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Table 20 Comparisonbetween results measured by the two different electrodes in different solutions

oooo U0pHOOOO pHU oo |(dogd
1 2.04 2.00 1.99 1.99 1.99 2.00 2.00 0.019
2 431 4.00 4.29 4.23 4.23 4.24 4.25 0.037
3 5.08 4.98 4.95 4.98 5.00 4.96 4.99 0.047
4 6.19 6.16 6.05 6.11 6.16 6.10 6.13 0.051
5 6.97 6.91 6.86 6.87 6.92 6.88 6.90 0.041
6 9.20 9.21 9.17 9.22 9.25 9.16 9.20 0.033
7 13.34 12.93 12.79 12.82 12.89 12.79 12.93 0.021

gooo U0OpHUO OO O pHO goo |(0Dobod
1 2.03 2.00 2.01 2.03 2.03 2.04 2.02 0.015
2 4.30 4.25 4.22 4.23 4.24 4.26 4.25 0.028
3 5.03 5.00 4.98 4.98 4.99 5.03 5.00 0.025
4 6.13 6.12 6.07 6.09 6.10 6.13 6.11 0.024
5 6.89 6.92 6.85 6.86 6.86 6.92 6.88 0.031
6 9.05 9.11 9.03 9.00 9.03 9.07 9.05 0.038
7 12.99 13.10 13.04 12.99 12.94 13.04 13.02 0.055

O30 00pHOOOODOODOOOpHO
Table 30 pH value of solid samples measured by the two differentelectrodes

. 00 pHO

00pHO O 00pHO O
00 6.6 0.21) 6.48
O 4.1+ 0.19) 4.2
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