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New tech uses chicken feathers 
to generate clean electricity 

 
ByEric  Ra lls  
Ea rt h .co m  st a ff w rit e r 

In  a n  in d u st ry o ft e n  c rit ic ize d  fo r it s  e n viron m e n ta l im p a c t , a  
c re a t ive  so lu t ion  fo r c le a n  e le c t ric ity e m e rg e s fro m  a n  u n e xp e c t e d  
so u rce : ch icke n  fe a th e rs . 

Typ ica lly, t h e se  b y-p rod u c t s con t rib u t e  s ig n ifica n t ly to  th e  w a st e  
in  p ou lt ry p rod u c t io n , w ith  a n  a sto n ish in g  4 0  m illio n  to n  g lob a lly 
b e in g  in c in e ra t e d  a n n u a lly. Th is  d isp o sa l m e th od  n o t  on ly 
e xa ce rb a t e s  CO2 e m issio n s b u t  is  a lso  re sp on sib le  fo r re le a sin g  
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h a rm fu l g a se s, in c lu d in g  su lfu r d ioxid e , m a kin g  it  a n  
e n viron m e n t a lly d e t rim e n t a l p ra c t ice . 

Ho w e ve r, a  co lla b o ra t ive  ve n t u re  b e t w e e n  re se a rch e rs  a t  ETH 
Zu rich  a n d  Na n ya n g  Te ch n o lo g ica l Un ive rsit y Sin g a p o re  (NTU) 
p rom ise s a  re vo lu t io n a ry re p u rp o sin g  fo r t h e se  fe a t h e rs , 
p o t e n t ia lly t ra n sfo rm in g  a  su b st a n t ia l e n viron m e n t a l lia b ilit y in t o  
a  p ion e e rin g  e n e rg y so lu t ion . 

Co n ve rt in g  k e ra t in  t o  e n e rg y 

Th e  in n o va t ion  h in g e s o n  a n  in t rica t e  u n d e rst a n d in g  o f t h e  
com p o sit ion  o f ch icke n  fe a th e rs . Re cog n izin g  th a t  t h e  fe a th e rs a re  
com p o se d  o f 90 % ke ra t in , a  p ro t e in  a lso  fo u n d  in  h u m a n  h a ir a n d  
a n im a l fu r, t h e  re se a rch e rs  d e ve lo p e d  a  p roce ss t o  e xt ra c t  t h is 
p ro t e in  a n d  con ve rt  it  in to  u lt ra -fin e  fib e rs  kn o w n  a s a m ylo id  
fib rils . 
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Th e se  fib rils  p re se n t  a  re m a rka b le  a p p lica t ion : fo rm in g  t h e  
m e m b ra n e  o f a  fu e l ce ll, a  d e vice  th a t  co m b in e s h yd ro g e n  a n d  
o xyg e n  t o  p rod u ce  e le c t ric it y, h e a t , a n d  w a t e r, t h e re b y g e n e ra t in g  
CO2-fre e  e le c t ric ity. 

In  st a rk con t ra st  t o  con ve n t ion a l m e t h o d s, t h is  a p p roa ch  
c ircu m ve n t s t h e  u se  o f t o xic  “fo re ve r ch e m ica ls” in  fu e l ce ll 
m e m b ra n e s. Th e se  t ra d it ion a l m a t e ria ls  p o se  su b st a n t ia l 
e n viron m e n t a l a n d  h e a lth  risks d u e  t o  th e ir n on -b iod e g ra d a b le  
n a t u re  a n d  h ig h  co st s . 

In s id e  t h e  fu e l c e ll 

Fu e l ce lls  fu n c t ion  th ro u g h  a  d e lica t e  b a la n ce  o f ch e m ica l 
re a c t ion s, a t  t h e  h e a rt  o f w h ich  lie s  a  se m ip e rm e a b le  m e m b ra n e . 
Th is  m e m b ra n e ’s c rit ica l ro le  is  t o  a llo w  p ro to n s to  p a ss  w h ile  
b lockin g  e le c t ron s, t h e re b y d ire c t in g  t h e se  e le c t ron s t h rou g h  a n  
e xt e rn a l c ircu it , g e n e ra t in g  a n  e le c t ric  cu rre n t . 

Th e  ke ra t in -b a se d  m e m b ra n e , b o rn  fro m  re p u rp o se d  w a st e , is  n o t  
o n ly a  m o re  e n viro n m e n ta lly frie n d ly o p t ion  b u t  a lso  s ig n ifica n t ly 
ch e a p e r. La b o ra to ry d e m on st ra t ion s in d ica t e  t h a t  t h e se  n e w  
m e m b ra n e s a re  u p  t o  th re e  t im e s le ss  co st ly t h a n  th e ir 
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con ve n t ion a l co u n t e rp a rt s , p re se n t in g  a n  e con om ica lly a p p e a lin g  
a lt e rn a t ive . 

P ro fe sso r Ra ffa e le  Me zze n g a , a  p ivo t a l fig u re  in  th is  re se a rch  fro m  
ETH Zu rich , e xp la in s t h e  p ro fou n d  e n viron m e n t a l im p lica t ion s o f 
t h e ir fin d in g s. He  sa id , “Ou r la t e st  d e ve lo p m e n t  c lo se s a  cyc le : 
w e ’re  t a kin g  a  su b st a n ce  th a t  re le a se s CO2 a n d  t o xic  g a se s w h e n  
b u rn e d  a n d  u sin g  it  in  a  d iffe re n t  se t t in g . W ith  o u r n e w  
t e ch n o log y, it  n o t  o n ly re p la ce s to xic  su b st a n ce s b u t  a lso  p re ve n t s 
t h e  re le a se  o f CO2, d e c re a sin g  th e  o ve ra ll c a rb on  foo t p rin t .” 

Hyd ro g e n  p ro d u c t io n  c h a lle n g e s  

De sp it e  t h e  p rom ise  o f h yd rog e n  a s a  c le a n  e n e rg y sou rce , it s  
w id e sp re a d  a d op t io n  fa ce s s ig n ifica n t  h u rd le s . On e  p rim a ry 
ch a lle n g e  is  t h e  sca rc it y o f n a t u ra lly occu rrin g  h yd rog e n  on  Ea rt h , 
n e ce ssit a t in g  e n e rg y-in t e n sive  p rod u c t ion  p ro ce sse s. 

He re , t h e  n o ve l ke ra t in  m e m b ra n e  a g a in  d e m on st ra t e s  it s  
p o t e n t ia l. Th e  m e m b ra n e ’s  u n iq u e  p rop e rt ie s  m a ke  it  su it a b le  fo r 
w a t e r e le c t ro lysis , a  p ro ce ss w h e re  w a t e r is  sp lit  in t o  o xyg e n  a n d  
h yd rog e n  u sin g  a n  e le c t ric  cu rre n t . W h ile  t ra d it ion a l e le c t ro lysis  
m e th od s re q u ire  ce rt a in  a d d it ive s to  e n h a n ce  w a t e r’s  
con d u c t ivit y, t h e  ke ra t in -b a se d  m e m b ra n e  fa c ilit a t e s e ffic ie n t  
w a t e r sp lit t in g  e ve n  in  p u re  w a t e r, e lim in a t in g  th e  n e e d  fo r t h e se  
p o t e n t ia lly h a rm fu l a d d it ive s. 

Ele c t r ic it y  fro m  c h ic k e n  fe a t h e rs : t h e  p a t h  
a h e a d  

W h ile  t h e  re se a rch  h a s p ro vid e d  p ro m isin g  re su lt s , fu rt h e r 
in ve st ig a t io n s a re  n e ce ssa ry to  d e t e rm in e  th e  lo n g -t e rm  st a b ilit y 
a n d  d u ra b ilit y o f t h e  ke ra t in  m e m b ra n e s in  re a l-w o rld  
a p p lica t ion s. Ad d re ssin g  th e se  a n d  o th e r t e ch n ica l ch a lle n g e s is 
c ru c ia l fo r t ra n sit io n in g  from  la b o ra t o ry su cce ss t o  fu ll-sca le  
com m e rc ia l via b ilit y. 

Th e  t e a m , d rive n  b y t h e  p o te n t ia l g lo b a l im p a c t  o f t h e ir d isco ve ry, 
h a s file d  a  jo in t  p a t e n t  fo r t h e  ke ra t in -b a se d  m e m b ra n e  
t e ch n o log y. Th e y a re  a c t ive ly se e kin g  p a rtn e rsh ip s w it h  in ve sto rs  
a n d  fo rw a rd -t h in kin g  com p a n ie s w illin g  t o  jo in  t h e ir q u e st  in  
p ion e e rin g  a  c le a n e r, su st a in a b le  e n e rg y fu t u re . Th is  co lla b o ra t ion  



w ill b e  e sse n t ia l fo r re fin in g  th e  t e ch n o log y, sca lin g  u p  p rod u c t ion , 
a n d  e ve n t u a lly in t ro d u c in g  th e se  in n o va t ive  fu e l ce lls  t o  t h e  
m a rke t . 

In  t ra n sfo rm in g  p o u lt ry w a st e  in t o  a n  op p o rt u n it y, t h e  re se a rch e rs  
a re  n o t  ju st  p ro p osin g  a  m o re  su st a in a b le  fo rm  o f e n e rg y 
p rod u c t ion ; t h e y a re  re im a g in in g  g lo b a l re so u rce s m a n a g e m e n t  
a n d  se t t in g  t h e  s t a g e  fo r a  m o re  su st a in a b le  in d u st ria l fu tu re . 

Th e  fu ll s tu d y w a s p u b lish e d  b y th e  Am e rica n  Ch e m ica l Soc ie t y. 

— 

Like  w h a t  you  re a d ?  Su b sc rib e  to  ou r n e w sle t t e r fo r e n g a g in g  
a rt ic le s , e xc lu sive  con t e n t , a n d  th e  la t e st  u p d a te s . 

— 

Ch e ck u s o u t  on  Ea rth Sn a p , a  fre e  a p p  b ro u g h t  t o  you  b y Eric  
Ra lls  a n d  Ea rt h .com . 
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