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Absorption Spectra 0f Some Molecular Complexes 

The  molecu la r  complexes  fo rmed  b e t w e e n  e lec t ron  donors  
of low ion isa t ion  po ten t i a l  and  accep to rs  of h i gh  e lec t ron  
a f f in i ty  h a v e  the i r  cha rge  t r an s f e r  ab so rp t i on  b a n d s  a t  rela- 
t i ve ly  longer  w a v e - l e n g t h s  o f ten  well s e p a r a t e d  f rom t h e  ab-  
so rp t ion  b a n d s  of t h e  c o m p o n e n t s  t hemse lves .  As t he  a roma t i c  
and  a l ipha t ic  ami nes  are s t r o n g  e lec t ron  donors  t h e y  shou ld  
fo rm  s tab le  molecu la r  complexes  w i t h  chloranil ,  b r o m a n i l  
and  iodalli l  wh i ch  are  k n o w n  to be good e lec t ron  acceptors .  
W i t h  th i s  in  v iew t h e  p r e s e n t  i nves t i ga t i on  was  u n d e r t a k e n .  

T h e  so lu t ions  of 0"05 to  0"f lVI of t he  donor  a n d  f0  -2 to 
10 - i  M of t h e  accep tor  were prepared .  T he  spec t ra l  measu re -  
m e n t s  were m a d e  w i t h i n  a n  h o u r  a f t e r  t h e  p r e p a r a t i o n  of t h e  
so lu t ions  because  on keep ing  t h e  m i x t u r e  for  some  t i m e  t h e  
so lu t ion  b e c a m e  h a z y  due  to prec ip i ta t ion .  A l t h o u g h  t h e  
optical  dens i t y  c h a n g e d  w i t h  t i m e  in  s o m e  cases, t he  pos i t ions  
of t h e  abso rp t i on  b a n d s  were reproducible .  T h e  peaks  of t h e  
abso rp t i on  b a n d s  of t h e  complexes  (in mix) are  recorded in 
t he  Table .  

T h e  abso rp t ion  b a n d s  of t h e  chlorani l  complexes  w i th  
ani l ine  and  N - m e t h y l a n i l i n e  were r epor t ed  p rev ious ly  in t h e  
l i te ra ture1)  a n d  t h a t  t h e y  were cha rge  t r an s f e r  b a n d s  was  
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Fig. 1. Frequencies v~ of the complexes of the donors (I) Triethyl- 
amine, (II) Dipheuylamine, (III) Benzylamine and (IV) Aniline with 
aceeptors Chloranil, Bromanil and Iodanil against v~ of the complexes 
of these acceptors with Hexamethyl  benzene (solvent carbon 

tetraehloride) 

also es tab l i shed .  B u t  t he  p lo t  of hv aga i n s t  the  ion isa t ion  
po t en t i a l  of t h e  a mi nes  for none  of t h e  acceptors  cons idered  
in  t h i s  i nves t i ga t i on  is l inear  s u g g e s t i n g  t h a t  t h e  s t ab i l i za t ion  
ene rgy  oi  t h e  ion pa i rs  is n o t  c o n s t a n t  for all donors .  Sinee 
t h e  aceeptors  differ v e r y  l i t t le  a m o n g  t h e m s e l v e s  i t  is p laus ib le  
t h a t  for  a g iven  donor  t h e  s tab i l i za t ion  ene rgy  of t he  ion-pa i rs  
w i th  d i f fe rent  accep to rs  shou ld  be same.  U n f o r t u n a t e l y  t h e  
e lec t ron  aff ini t ies  of  t he  accep tor  molecules  h a v e  n o t  been  
measu red .  For  th i s  r eason  c o m p a r i s o n s  h a v e  been  m a d e  of the  
f requenc ies  whe re  t he  donor  is f ixed in  a series of  complexes  
w i t h  d i f fe ren t  acceptors .  

McCoNELL, HAM a n d  PLATT e) no t i ced  t h a t  t h e  f r e q u e n c y  v 
of t h e  charge  t r an s f e r  abso rp t ion  m a y  be  fo rma l ly  expressed  
b y  t he  re la t ion  

hv = I - -  E - -  W (1) 

where  I is t h e  ion iza t ion  po t en t i a l  of t h e  donor,  E,  t h e  e lec t ron  
a f f in i ty  of t h e  aceep tor  a n d  W, t h e  s t ab i l i za t ion  ene rgy  of the  
charge  t r a n s f e r  exc i ted  s t a t e .  I f  for  a ser ies  of complexes  
where  t h e  accep tor  is var ied ,  t h e  s t ab i l i za t ion  energies  of  t h e  
ion pai rs  for a g iven  donor  r e m a i n  same,  and  vly and  vey be  t h e  
charge  t r an s f e r  a b so rp t i on  f requenc ies  of t he  complexes  of the  

Table. Absorption bands o] molecular complexes o1 chloranil, bromanil 
and iodanil with some amines. 2 in m~ 

Donors 

Triethylamine . . . . .  
Diethylamine . . . . .  
Diphenylanline . . . .  
Benzylamiue . . . . .  
Aniline . . . . . . . .  
N-methylaniline . . . .  

Chloranil 

655 
626 
652 
515 
530 
590 

Acceptors 

Bromanil 

663 
630 
660 
522 
535 
600 

Iodanil 

648 
665, 510 

64O 
510 
515 
6OO 

g iven  donors  (t) and  (2) r espec t ive ly  w i th  s a m e  series of accep-  
tors  (y), t h e n  i t  follows f rom t h e  equa t i on  (t) t h a t  

~2Y = ~V + Vly ; Z = f2  - -  f l  - -  Z~, (2) 

where  I~, ~2 are t he  ion iza t ion  po ten t i a l s  of t h e  donors  (1) an d  
(2) r espec t ive ly  and  d is t h e  difference in s tab i l i za t ion  energies  
of t he  ion-pa i rs  referred to two donors .  I n  Fig. I t he  % of the  
complexes  of t he  donors  (I) t r i e thy lamine ,  (II) d ipheny lamine ,  
(III) benzy lamine ,  and  (IV) ani l ine w i th  series of accep tors  
chloranil ,  b r o m a n i l  and  iodani l  are  p lo t t ed  aga ins t ,  v 1 a) of the  
complexes  of t hese  acceptors  wi th  h e x a m e t h y l  benzene  (solvent  
ca rbon  te t rachlor ide) .  The  s lopes of t he  curves  are a lways  
nea r l y  equa l  to u n i t y  in a g r e e m e n t  wi th  t he  equa t i on  (2). ~re,  
therefore ,  conc lude  t h a t  a t  l eas t  for each  of t hese  donors  t h e  
s tab i l i za t ion  energies  of t he  ion pai rs  wi th  t he  th ree  acceptors  
are a l m o s t  same.  For  d i e t h y l a m i n e  a n d  N-methy lan i l ine ,  
however ,  t h e  l inear  p lo t  of t he  equa t i on  (2) was  n o t  ob ta ined .  
A t  p r e s e n t  no s a t i s f ac to ry  e x p l a n a t i o n  can  be  p u t  fo rward  for 
t h e s e  anomal ies .  F u r t h e r ,  for  iodani l  complex  wi th  d ie thy l -  
a m i n e  we observed  two peaks  in t he  vis ible  region (Table). 
The  peak  a t  t h e  shor te r  w a v e - l e n g t h  m a y  be due  to  som e  o the r  
t y p e  of molecu la r  complex  or due  to t h e  charge  t r ans fe r  
t r an s i t i on  to  t h e  second v a c a n t  orbi ta l  of t he  acceptor  molecule.  
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Eine Gleichung der Sorptionsisotherme 

13ei der  Sorptiol l  der  D g m p f e  yon  b e n e t z e n d e n  Fliissig- 
ke i t en  d u t c h  kapi l la rpor6se  K6rper ,  z .B.  Holz,  e rgeben  s ich 
ftir den  Z u s a m m e n h a n g  zwischen  S to f feuch t igke i t  u n d  rela- 
t iver  L u f t f e u c h t i g k e i t  bet  g le ichble ibenden  T e m p e r a t u r e n  
Charakter i s t i sche  S-f6rmige Adsorp t ions -  u n d  Desorp t ions -  
ku rven .  Zweifellos h a n d e l t  es s ich bet  der Sorpt ion  u m  einei1 
sehr  k o m p l e x e n  ulld verwickelteI1 Vorgang .  Chemosorp t ion ,  
Adso rp t i on  m i t  m e h r f a c h  mo leku l a r en  Sch ieh ten  des Adsorp-  
t i v s  au f  der  i n n e r e n  Oberfl~che des Sorbens,  die t iber poly-  
moleku la re  Adso rp t i on  in Kap i l l a rko l ldensa t ion  t ibergeht ,  s ind  
mit  s ehwankende l l  Grenzen  u n d  sich f iber lagernd betei l igt .  
Eille e x a k t e  ana ly t i s che  L 6 s u n g  des P rob l ems  wurde  wieder-  
ho l t  ve r such t ,  ge lang  aber  b i sher  n icht .  Won ve r sch iedene r  
Sei te  [I. LANGMUIRt), H.  FREUNDLICR2), A. G. TJOWKtlV u n d  
A. SLYGIN3)] w u r d e n  ftir den  e in fachen  Fal l  der  m o n o m o l e -  
kn l a r en  Sorp t ions theor ie  I s o t h e r m e n  abgelei te t ,  die aber  
wegen  no twend ige r  ve re in fach t e r  A n n a h m e n  n u r  tei lweise 
den  V e r s u c h s b e f u n d e n  ge~echt werden .  Die m a t h e m a t i s c h e  
F o r m u l i e r n n g  der  F r e u n d l i c h - I s o t h e r m e  l a u t e t :  

u = a .  ~ ' .  ( t )  

Hierbe i  s ind  u die F e u c h t i g k e i t  des Sorbens  im  Gleicbgewichts-  
z u s t a n d ,  9 die re la t ive  Lnf t f euch t igke i t ,  a u n d  n y o n  der 
a b s o h t e n  T e m p e r a t u r  abhXngige K o n s t a n t e .  

Die L a n g m u i r s c h e  Theor ie  w u r d e  yon  S. BRUNAUER, 
P.  H. EMMETT u n d  E. TELLER 4) erweiter t .  Die so be rechen-  
b a r e n  K u r v e n  s t i m m e n  u n t e r  der  A n n a h m e  ether  gewissen  
Molekelschichtd icke ,  wie P.  G6RLING ~) zeigte, ftir Holz  bis  
zu e twa  9 = 0,8 bef r ied igend m i t  den  V e r s u c h s b e f u n d e n  tiber- 
ein (Fig. 1). E ine  y o n  13. A. P o s N o w  6) au s  den  Versuchs -  
ergebl l issen m e h r e r e r  For sche r  abgele i te te  empir i sche  Glei- 
c h u n g  is t  n a c h  A. W.  LYKow~) im  Bereich 0 , 3 <  q~<-l,0 g u t  


