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ABSTRACT: The hydrogen entry and permeation for X70 grade pipeline steels has been investigated
electrochemically using a Devanathan cell with a membrane covered on the exit side by a nickel layer.
The tests were conducted in 3.5% NaCl solution containing various concentration of H,S at various ap-
plied potential. The results showed that the steady state permeation current Po increased with increas-
ing the content of H,S, and the permeated hydrogen atoms N didnt increase monotonously within a
definite period of time. The hydrogen entry and permeation depended strongly upon the cathodic poten-
tial. The more negative the potential was, the higher the steady state permeation current P, was. The
steady state permeation current P, and the permeated hydrogen atoms N were linear with cathodic po-

tential over a limited range of potential. The diffusion coefficient was determined by the nature of mate-

rial and metallurgical factors rather than the test conditions.
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Fig.2 Permeation curves in 3.5 mass% NaCl solution containing

various concentration of H,S at free corrosion potential
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Fig.3 Effects of concentration on steady state permeation

current and hydrogen flux(mol) within 70 minutes
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Fig.4 Permeation curves in 3.5 mass % NaCl solution containing

2.5x% 10" mol/L H,S at various applied potential
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Fig. 6 Relation curve of permeation flux(mol) within

40 minutes and applied potential
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Fig.5 Relation curve of steady state permeation
current and applied potential
¥
a
[y
'
L
3
0 1 i A " 1
0 10 20 30 40 50

t, min

Fig.7 Logarithmic transient of buildup permeation flux in 3.5
mass% NaCl solution containing 5.0 X 10~3 mol/L H,S

at free potential
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