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The Origin of Column Chromatography 

L a y e r i n g  e f fec ts  r e s u l t i n g  f r o m  t h e  p e r c o l a t i o n  of  
s o l u t i o n s  t h r o u g h  c o l u m n s  of f ine ly  d iv ided  m a t e r i a l s  
h a v e  b e e n  o b s e r v e d  s ince  t h e  t i m e  of  ARISTOTLE, a r i s i ng  
d u r i n g  s u c h  processes  as  w a t e r  p u r i f i c a t i o n  a n d  dye ing .  
T h e  d a t e  a t  w h i c h  t h e  p h e n o m e n o n  was  f i r s t  a p p l i e d  for  
c h e m i c a l  ana ly s i s  is n o t  eas i ly  de f ined  b u t  is c e r t a i n l y  
v e r y  m u c h  ear l ie r  t h a n  is g e n e r a l l y  supposed .  

MATTEIJCCI 1 d e s c r i b e d  t h e  use  of a c o l u m n  for  t h e  
ana ly s i s  of so lu tes  in  o rgan i c  s o l v e n t s ;  t h e  b o o k  in  
w h i c h  t h e  d e s c r i p t i o n  occurs  was  p u b l i s h e d  in  E n g l i s h  
t r a n s l a t i o n  in  1847. Thi s  t r a n s l a t i o n  was  k n o w n  to  WAY, 
a n  E n g l i s h  soil  c h e m i s t  w h o  in  1850 a n d  s u c c e e d i n g  
yea r s  p u b l i s h e d  -° a c c o u n t s  of e x p e r i m e n t s  r e s u l t i n g  in  
s p a t i a l  s e p a r a t i o n s  on  c o l u m n s  b y  m e t h o d s  n o t  m a t e r i -  
a l ly  d i f f e r ing  f r o m  t h o s e  used  b y  TSWETT in  19038. I t  
was,  i n c i d e n t a l l y ,  also in  1850 t h a t  RUNGE~ d e s c r i b e d  
t h e  f i r s t  p a p e r  c h r o m a t o g r a m s .  W A r ' s  e x p e r i m e n t s  were  
b a s e d  on  r e s e a r c h  p r e v i o u s l y  ca r r i ed  o u t  b y  THoMI, SO~, 
HUXTABLE,  LIEBIG,  a n d  o t h e r s  on  s u c h  p r o b l e m s  as  t h e  
p u r i f i c a t i o n  of  l i qu id  m a n u r e  a n d  t h e  f i x a t i o n  of a m -  
m o n i a  b y  soi ls ;  h e  u s e d  t a l l  n a r r o w  c o l u m n s  filled_ w i t h  
soil  t h r o u g h  w h i c h  s o l u t i o n s  were  fo rced  u n d e r  p ressu re .  
T h e  s e p a r a t i o n  of  zones  was  a c h i e v e d  e i t h e r  m e c h a n i -  
cal ly ,  b y  e x t r u d i n g  a n d  s l ic ing  t h e  c o l u m n  as TSWETT 
d id  h a l f  a c e n t u r y  l a te r ,  or  b y  f o r m i n g  w h a t  is n o w  
k n o w n  as a l i q u i d  c h r o m a t o g r a m .  S e p a r a t i o n  was  im-  
p r o v e d  b y  w a s h i n g  t h e  c o l u m n s  w i t h  d i s t i l l ed  w a t e r  a n d  
he  t h u s  a n t i c i p a t e d  TSWETT'S process  of d e v e l o p m e n t .  
H e  n o t e d  t h e  e x c h a n g e s  w h i c h  c a n  o c c u r  o n  s u c h  col- 
u m n s  a n d  t h u s  u n w i t t i n g l y  p r a c t i s e d  w h a t  we n o w  cal l  
i o n - e x c h a n g e  c h r o m a t o g r a p h y .  

T h e s e  s p a t i a l  s e p a r a t i o n s  o b s e r v e d  b y  WAY - e f fec ted  
also b y  o t h e r  soil c h e m i s t s  of t h e  d a y  - were,  howeve r ,  
o n l y  i n c i d e n t a l  to  h i s  m a i n  a im,  t h e  s e p a r a t i o n  of soil 
s o l u t i o n s  i n t o  two  p a r t s ,  a f i l t r a t e  a n d  a n  a d s o r b a t e .  T h e  
fa i lure  of W A y  a n d  his  c o n t e m p o r a r i e s  t o  e x p l o i t  t h e  
a n a l y t i c a l  poss ib i l i t i e s  of t h i s  d i s c o v e r y  p r o b a b l y  de-  
r i v e d  also in  p a r t  f r o m  a n  e r r o n e o u s  be l ie f  t h a t  i r r e g u l a r -  
i t ies  of flow, su f f i c i en t  to  m a k e  t h e  s e p a r a t i o n s  no  m o r e  
t h a n  s e m i - q u a n t i t a t i v e ,  were  u n a v o i d a b l e .  
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A l t h o u g h  WAY's  e x p e r i m e n t s  u n q u e s t i o n a b l y  r e s u l t e d  
i n  t h e  f o r m a t i o n  of c o l u m n  c h r o m a t o g r a m s  ~, h i s  fa i lu re  to  
e x p l o i t  t h e i r  a n a l y t i c a l  poss ib i l i t i e s  does  n o t  i n v a l i d a t e  
t h e  c l a i m s  of DAY, in  1900, a n d  of ENGLER, in  1901, to  
h a v e  b e e n  t h e  f i r s t  p r a c t i t i o n e r s  of  c o l u m n  c h r o m a t o -  
g r a p h y  for  analysis*-. DAY a n d  ENGLER, a n d  subse-  
q u e n t l y  TSWETT, s y s t e m a t i c a l l y  e x p l o i t e d  for  a n a l y t i c a l  
p u r p o s e s  t h e  l a y e r i n g  p h e n o m e n a  w h i c h  o c c u r  on  
c o l u m n s :  B o t h  DAY a n d  TSWETT were  m o s t  p r o b a b l y  
f a m i l a r  w i t h  WAY'S p u b l i c a t i o n s .  T h e y  w o u l d  c e r t a i n l y  
c o m e  w i t h i n  D A r ' S  f ield of i n t e r e s t  as a geologis t ,  a n d  
TSWETT in  h is  v e r y  f i r s t  c h r o m a t o g r a p h i c  p a p e r  a deals  
spec i f ica l ly  w i t h  a d s o r p t i o n  p h e n o m e n a  in  soils. 
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Zusammen /as sung  

S ~ i u l e n c h r o m a t o g r a p h i e  w u r d e  s c h o n . l a n g e  v o r  den  
y o n  TSWEXT i m  J a h r e  1903 a u g e s t e l l t e n  V e r s u c h e n  ver-  
w e n d e t ,  die,  wie a l l g e m e i n  a n g e n o m m e n  wi rd ,  alas Ver-  
f a h r e n  e r s t m a l i g  e i n g e f i i h r t  h a b e n .  J.  T. WAY h a t  s chon  
e in  h a l b e s  J a h r h u n d e r t  f r i i he r  i ihn l i che  T r e n n u n g e n  
d u r c h g e f i i h r t ,  w e n n  s u c h  zu e i n e m  a n d e r n  Z w e c k  u n d  
w a h r s c h e i n l i c h  d u r c h  n o c h  f r i ihere  V e r s u c h e  y o n  2¢IATTE- 
IJCCI a n g e r e g t ;  DAY u n d  ENGLER h a b e n  1900 bzw.  1901 
A n a l y s e n  y o n  P e t r o l e u m  m i t t e l s  d e r  S~ .u lenchromato-  
g r a p h i c  ausge f f ih r t ;  
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100 Jahre solarterrestrische Erscheinungen 

Z u r  Entdeckung der 7Jl/9~iihrigen Per:ode der Sonnen- 
flechentdtigkeit durch RUDOLF WOL~ (1852) 

D e r  S p o t t  des  g rossen  E n z y k l o p i ~ d i s t e n  d e r  A s t r o n o -  
mie ,  J .  J .  LALANOE 1, f iber  die S o n n e n f o r s c h e r ,  die sich 
m i t d e r  B e o b a c h t u n g  y o n  F l e c k e n  a b m i i h e n ,  we lehe  we- 
g e n d e r  Zuf / i l l igke i t  i h r e r  G e s t a t t u n g  d o c h  n i e m a l s  ein 
ser i6ses  O b j e k t  d e r  m a t h e m a t i s c h e n  A s t r o n o m i e  sein 
k 6 n n t e n ,  w a r  n o c h  n i c h t  ve rgessen ,  als  d e r  B e g r f i n d e r  
d e r  S t e r n w a r t e  de r  E T H ,  in Ziir iel l  ( d a m a l s  n o c h  Pro-  
fessor  in  Be rn )  1852 z u m  e r s t e n  Male in  e i n e r  umfas sen -  
d e n  S t u d i e  n i c h t  n u r  e ine e x a k t e  P e r : o d e  fi ir  die So n n en -  
f leckent~i t igkei t ,  s o n d e r n  s u c h  I i i r  die S c h w a n k u n g e n  
des  e r d m a g n e t i s c h e n  Fe ldes  n a c h w e i s e n  k o n n t e  2. Frei-  
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