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ROLE OF GASEOUS %3 ON HYDROGEN UPTAKE IN PIPELINE STEELS
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Defining static (no-load) gaseous hydrogen charging conditions.
Effects of charging parameters on hydrogen uptake and distribution.
Oxygen concentration and its long-term inhibition on hydrogen absorption.
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During extended gaseous charging
oxygen but not completely prevent

r sorption is slowed by Role nitc

equilibrium, [2].

h Based on the above parametric tests, gaseous charging was set at 100

80°C, for 2 days. These conditions were applied across all base materials with
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varying gas environments.

With 1000 vppm O,, does sustained hydro
surface oxide

0.1 . . . Introducing trace amounts of oxygen in pure hydrogen gas, reduces hydrogen
BMA | BMB ! BMC | BMD . . : L : .
: i | absorption by slowing down the adsorption kinetics, which helps mitigate HE,
0.08 - : | : [2].
F) 5 ‘ ’
a.0.06 - i i i 0.1 . . .
% i | : BMA | BMB : BMC : BMD
=190 i i 5 0.08 - 5 | :
a» | | i : : ;
0.02 - 5 5 ; 06 - : : 5
: i i = i § E
o T R PR T v v »n W T v v o w0 - v wn wn I ! !
§EEE BEEED TEEEE TERES : ; ;
S s R I S R —g‘.‘! 2 L -?;“ o TR : '
ﬁl & S HE‘ 4 5 m"*' ol 5 f & . : :
O 2 9 2 C p O “vd B :
= = = & = = = = I Sl
< a, < a, S a, < o, et i :
& S o S & £ = 5 aargec ®100% 6.0 quality H, ®H,+ 100 vppm O,
S - S - S - S -
“\g § 3 § *\g § ~\g § @ H,+250 vppm O, @& H,+ 1000 vppm O,
2 5 3 & 3 & s
= i T A = aw == o

Hydrogen e is similar to 6.0 H, environment at low oxygen levels.

If undisturbed, the surface oxide layer traps hydrogen in the above conditions.

At 1000 vppm O,, all materials show hydrogen levels similar to their uncharged
state.

Conclusions
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Longer exposure at 100 bar, 80°C increases hydrogen uptake, trapped by the intact oxide layer.
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