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ABSTRACT

5 1 7 1 0 2 5 0 6 3 :  P etroch em ica l T e c h n o lo g y  Program
S u p a w a d ee  Ratanaphand: In creasin g  R ate o f  H y d ro g en  P erm eation  
through P ip es and V e sse l W alls
T h esis  A d v isors: Prof. Frank R. S tew ard , A n d rew  Ju stason , K e lly  
M cK een , and A sso c . Prof. T hirasak R irk so m b o o n , 9 6  pp.

K eyw ord s: H yd rog en  p erm eation / O x id e  f ilm s / P a lla d iu m / H yd rog en
em b rittlem en t / Carbon S te e l/H a ste llo y

H yd ro g en  can  en ter in a m etal during corrosion  p r o c e sse s  or other industrial 
p ro cesses . A to m ic  h yd ro gen  can d iffu se  through the m eta llic  la ttice  b eca u se  o f  its 
sm all s ize . Its in teraction  can result in variou s typ es o f  em b rittlem en t. T h erefore, 
e ffic ien t h yd ro gen  rem ov a l is d esirab le. In this w ork , h yd ro g en  p erm eation  w a s  
stu d ied  in carbon  stee l A-179 and H a ste llo y  C-276, w h ic h  are c o m m o n ly  u sed  as 
structural m ateria l for eq u ip m en t in industry. D iffu s io n  o f  h yd ro g en  w a s m easu red  
u sin g  gas p h ase  p erm eation  tech n iq u es. T h e e ffe c t  o f  tem peratu re on  h yd rogen  
transport h as b een  in v estig a ted . T he m in im u m  tem perature ran ges that h yd rogen  can  
d iffu se  through  th ese  tw o  m eta ls w ere  d eterm in ed . It w a s  fou n d  that the lo w e st  
tem perature o f  h yd ro gen  perm eation  through carbon  s tee l is in th e  range o f  90< T < 
150°c and 200< T < 250°c for h aste llo y . P a ss iv e  o x id e  f ilm s  w er e  a llo w e d  to form  
on  the o u ts id e  su rface  o f  tube u sed  in the tests. In the p erm eatio n  m ech a n ism , the  
iron o x id e  f ilm s  b eh a v e  as a barrier to h yd rogen  transport. T h e e f fe c t  o f  a ca ta lyst  
co v er in g  the o u tsid e  su rface  w a s stud ied . T h e m eta l w a s  co a ted  w ith  p a llad iu m  to  
com pare the d iffu s io n  rate w ith  and w ith o u t the p resen ce  o f  p a lla d iu m  on  the ou tsid e  
ณ b e su rface. A  p a llad iu m  coa tin g  on the external su rface  o f  carb on  s tee l g iv e s  a 
h igher h yd ro gen  p erm eation  rate w h ereas there is  n o  n o t ic e a b le  e f fe c t  on  h yd rogen  
p erm eation  rate through  h aste llo y .
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