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Su ramm y. notorP -c udno tc gni  onan c opmo site me bm r na es c gnitsisno  fo  lop y( te her ether 
ek not e) anoflus et d EEPS( K) dna  muinatit  ox di e OiT( 2) we er  rp e ap er d by los -gel tec nh i .euq  
hT e TiO2 inc opro ra it no  fe fect no  me bm r ena  pr epo tr ies us ch sa  te lonah  atpu k ,e  pe vr aropa t noi  
dna  notorp  c itcudno v yti  w sa  vni e its tag e .d   

 
1 NI T NOITCUDOR  

oP l my er e el c ort l ty e f leu  ec lls FEP( C )s  ha ev  b ee n c disno ered as morp isi gn  a tl e anr it ve a dn  
lc ean wop er s cruo es eud  to eht  hgih  c vno e sr i no  eff ci iency fo  eht  fuel chemical ene ygr  ot  
le e tc cir  ene ygr  htiw  l wo  op ll u at stn  e noissim  [ .]1   

 
Am gno  t eh  t py es fo  EP F ,sC  di er ct hte a lon  fu le  cel sl  )sCFED(  ha ev  cer e tn ly ga ni ed a rg ae t 

d ae l of a tt e tn i no  f ro  the ri  hi hg ly op tenti la  cilppa ati sno  ni  el ce cirt  ve ih c el ,s  ats t noi ra y 
a ilpp ac ti ,sno  a dn  trop a elb  wop er cruos e ,s  us ch as elibom  nohp es a dn  la ,spotp  e ct  [ ]2 .  
 

rruC ent yl , eno  fo  eht  bi gg tse  c llah e gn es hw en a slohocl  we er  used ni  m redo a et  t pme er ta eru  
op l my er e el ct or lyte f leu  ce sll  )sCFEP(  is hi hg  li diuq  f eu l c or ss vo er a dn  wol  orp t no  

c udno cti iv ty. nI  dro er ot  im in im ez  ht e es  l atimi t ,snoi  gro a in c- groni anic n ona c tisopmo es ha ev  
b ee n wide yl  iduts ed f ro  rid ect metha lon  fuel c lle s  .)sCFMD(  
 

nI  t eh  serp e tn  ,krow  ylop em r le ect or l ty e em rbm anes c tno aining EPS EK iw th %85  fo   
us lf no ta noi  de rg ee S( D) a dn  TiO2 we er  pre rap ed for erid ct etha lon  f leu  ce sll  FED( C)  

a cilpp a it no s.  

2 E IREPX M LATNE  

EP EK w sa  s lu f no ated (SD = )%85  acc gnidro  to il et ra rut e [ ]3  a dn  vlossid ed ni  PMN  1( - em th ly  
2- nodilorrip e) dnu er eh ati gn  at 07  C°  a dn  ma ng etic irrits ng. hT e ,n  et rt a lytub  titana et  

(iT( B Ou 4) a/ cet ly ace enot  A( CAC) (mo al r ra oit  2:1 . )2  at 0 C°  we er  iuq ckly a dd ed ni  KEEPS   
os l snoitu  at moor  t me rep ta eru  dnu er magne cit  gnirrits  e hti er. niF all ,y  ht e me rbm anes we er  
rp epared yb  noitulos  ca ts i gn  tem doh . llA  eht  em rbm anes rp ese tn ed t ih c ssenk  a dnuor  021  µm.  
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3 LUSER TS 
ehT  h dirby  urtsonan derutc  op l ortceley lyt se  erew  deziretcarahc  by X-ray ffiD r noitca  
,)DRX(  Th emivargomre t cir  anA l sisy  )AGT( , derarfnI  ortcepS s oc py (FT RI - ,)RTA  lonahtE  

tpU ake, ,noitaropavreP  ninnacS g nortcelE  pocsorciM y MES( ) dna  ortcelE che im ac l 
ecnadepmI  ortcepS s oc py .)SIE(  By ni f derar  ps ect ocsor py w sa  elbissop  ot  evresbo  aht t KEEP  

saw  etanoflus d dna  po biss ly oc ruc r de  OiT 2 ,noitaroprocni  niam ly d eu  ot  ssa i nemng ts 
noisserppus  fo  S KEEP  carahc t citsire  .sdnab  AGT  shpargomreht  fo  nan o etisopmoc  op l my er 
senarbmem  dewohs  an aercni se fo  tsrif  degrad noita  erutarepmet  htiw  isaercni ng of TiO2 

tnuoma  detaicossa(  ot  OS 3H .)spuorg  sihT  rcni e esa  su stsegg  taht  eht  OiT 2 saw  oprocni r deta  
dna  caretni t de  htiw  KEEPS  noflus ic od m .snia  lonahtE  ekatpu  dna  et lonah  pavrep o noitar  

stluser  aroborroc t de  tiw h suoiverp  .snoitavresbo  notorP - ytivitcudnoc  stnemerusaem  dewohs  
seulav  evoba  1.0  mc.S -1 dna  eht  b tse  ivitcudnoc ty saw  271.0  mc.S -1 in te h lona  ulos it no  ta  08  

°C  .  

4 SNOISULCNOC  
ehT  senarbmem  erutcurts  desab  no  KEEPS  si  gnorts ly a detceff  by eht  n eruta  fo  ht e os lv ne t 

dna  noitaroprocni  fo  an cinagroni  ox edi  ni  KEEPS  op lym .re  ehT  is ze fo  eht  OS 3H- ir ch 
amirp ry sniamodonan  (i cino  ,)sretsulc  eht  noc n ivitce ty teb w nee  amod i ,sn  eht  niamodretni  

ecnatsid  na d eht  ezis  fo  t eh  elbissop  rgga e setag  st gnor ly dneped s no  eht  mem enarb s ehc mic la  
noitisopmoc  dna  era  tcerid ly co alerr t de  ot  bmem r sena  amrofrep n .ec  sihT  s ut dy swohs  ht ta  si  

elbissop  ot  ezimitpo  erutuf  bmem r sena  b sa e d no  PS KEE  of r rid e tc  et onah l fuel c slle  
snoitacilppa  )CFED(  by lairetam  erutcurts  lortnoc  ta  retemonan  s ac l ,e  dna  lacimehc  sevitidda  

tiralop etauqeda fo noitaroprocni y ticilihpordih dna y  .  

ER F SECNERE  
 

]1[  ,naT  .A  ,ohlavraC ed ,.R  ,semoG ,.M .L  ,.S .A  .5002  desab senarbmem derutcurtsonaN  no  
detanoflus  op l a(y ryl rehte  )enoflus  dna  cilis a rof  leuf -c lle  itacilppa no .s  ralucelomorcaM  

Sy pp ,922 ,aisopm  . 861 – 871  .  
]2[  ,gnaW  E. ,.D  Z ,oah  T. .S , naY g, .W  ,.W  102 0. loP y niv( yl /)lohocla 3- 

)muinommalyhtemirt(  orp p ly - uf n dezilanoitc  acilis  h dirby  bmem r sena  for enilakla  tcerid  
uf lonahte e c l e .sll  I H fo lanruoJ lanoitanretn yd grenE negor y pp ,53 ,  . 812 3– 9812  .  

]3[  bihS u ,ay  .N  dna  retroP , R. ,.S  .2991  sciteniK  fo  KEEP  noitanoflus  ni  oc n nec tr deta  
iruflus c ca di  . lucelomorcaM e pp ,52 ,s  . 5946 – 946 9.  
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