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Hydrogen  permeation  through pal ladium membrane in pure hydrogen  and in  a  gas 

mixture of hydrogen  with n itrogen ,  hel ium, water  or  methanol  has been  studied, 

using a semi -batch  device to invest igate the effect  of the co -exist ing gases on  

hydrogen  permeat ion  through  p al ladium membrane.  Experimen tal  r esul ts show that 

existence of water  and methanol  r esul ts in decrease of permeat ion  act ivi t y of  

pal ladium membrane.  The permeat ion act ivi ty decreases more a t  lower  temperature. 

However,  the act ivi t y can  be r egenerated by in j ect ing pure hydrogen  in to the 

device a t  663K overn igh t.  Exper imen tal  r esul ts a lso show that when water, 

n it rogen , hel ium or  methanol  coexists,  the coexist ing gas simply l owers the 

hydrogen  par t ia l  pressure,  r esul t ing in  decease of h ydrogen  flux.  I t  does no t  a ffect  

the adsorpt ion of h ydrogen  on  pal ladium membrane.  The hydrogen  permeat ion  flux, 

J,  for  a  gas mixture of h ydrogen  with  water, methanol ,  n i trogen  or  hel ium can  be 

calcula ted using the fol lowing mathematical  model :  

 

where T is temperature,  R is gas constan t,  and P H  and P0  ar e hydrogen  part ial 

pressures a t  high  and low pressure side,  r espect ivel y.  The parameter s β r e f,  E a  and n, 

in the model  can  be obta ined by non -l inear r egression  of the exper imen tal data . 

The resul ts show that the model  calcula t ions agree wel l  wi th  the exp er imen tal data 

for  hydrogen  permeat ion  through  pal ladium membrane.  
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