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Synopsis :

Hydrogen absorption behavior of commercially pure titanium in the solution system NaCI-HCI has been
studied in relation to corrosion by means of Glow Discharge Spectroscopy (GDS).

Results obtained are as follows.

(1) The hydrogen absorption layer on titanium formed by corrosion can be analyzed by means of GDS.
(2) When the passive film on titanium begins to break down in NaCl-HC], hydrogen absorption can

occur.

(3) The rate of hydrogen absorption is parabolic, indicating that hydrogen diffusion through the hy-
drogen absorption layer is rate controlling. The diffusion coeflicient of hydrogen in titanium is 2.75-3.68

X 10-12 cm?/s,

(4) X-ray diffraction patterns of the surface of hydrogen absorption layer show the presence of TiH,.
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Table 1. Chemical composition of commercially
pure Ti (wt%).
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Fig. 1. Corrosion of commercially pure Ti in
the solution system NaCl-HCl (Open surface).
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Fig. 3. Effect of pH and time on depth of hy-
drogen penetration in pure Ti at 70°C in the
solution NaCIl-HCl (Naturally aerated).
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Fig. 4. Effect of pH on corrosion potential of
commercially pure Ti in the solution system

NaCl-HCl1 (20°C).
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Fig. 5. Cathodic polarization curves of commer-
cially pure Ti in 5% NaCI-HCI solution (Natu-
rally aerated).
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Fig. 6. GDS analysis of hydrogen penetration
layer formed by corrosion.

NaCl 5% - HCl, 70°C , pH 0

o~

~N

Concentration of H { wt.% )

Depth { pym )

Fig. 7. GDS analysis of hydrogen penetration
layer formed by corrosion.

NaCl 5% - HCl, 70°C , pH -03

-

N
e = T COTTMMMOMNO>O
N OIS N
oonNOM~fVIWmOoWNO
-2
-

Concentration of H ( wt.% )

~
Seeee

L=

2
Depth ( pm )

Fig. 8. GDS analysis of hydrogen penetration
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Fig. 10. X-ray diffraction pattern of hydrogen _8_3 ;28 433
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Fig. 1l. Hidrogen content as a function of
immersion time.
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