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and  t h e  e lec t ro ly t ic  so lu t ions  respec t ive ly)  shou ld  in- 
crease  on decrease  of t h e  die lectr ic  cons t an t  of the  
so lvent .  In  fact ,  i t  has  been found  to  decrease  w i t h  de- 
creas ing dielectr ic  cons t an t  for t he  gred ter  p a r t  of t h e  
range  e x a m i n e d  (Fig. 1). I n  pure  so lven t s  of t he  homolog-  
ous series of no rma l  alcohols,  m e t h y l - a m y l ,  t he  sa l t ing-  
ou t  of 2-c inchonine  by  1. 000 M sod ium iodide increases 
wi th  decreas ing  dielectr ic  cons tan t ,  in a g r e e m e n t  w i th  
t h e o r y  (Fig. 2). 
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on add i t i on  of e t hano l  (decrease of d ie lect r ic  cons tan t ) .  
Ana logous  reason ing  can  be app l ied  to  m i x t u r e s  of wa te r  
w i th  m e t h a n o l  or  d ioxan .  At  h igher  non -aqueous  com- 
posi t ions,  t he  organic  so lven t  molecule  m a y  be expec ted  
to  t a k e  an  increas ing  p a r t  in t h e  so lva t ion  shea ths  of 
t he  ions, so t h a t  t he  effects  of p re fe ren t i a l  so lva t ion  are 

So ~ S I 
reduced,  and  e v e n t u a l l y  t he  dependence  of ~ ........ on 

wou ld  be e x p e c t e d  to  t end  towards  t h a t  theore t i ca l ly  
p red ic t ed  for homogeneous  dielectr ic  media .  This  tend-  
ency  is seen for t h e  a lcohol  molecules ,  b u t  n o t  for t he  
r e l a t ive ly  large,  less polarisible,  d ioxan  molecule  in the  
range  in which  m e a s u r e m e n t s  were  p rac t i cab le .  

J .  O'M. BOCKRIS and  
H.  EGAN (Bei t  Scient i f ic  Resea rch  Fellow) 

Labora to r i e s  of Ino rgan ic  and  Phys ica l  Chemis t ry ,  
I m p e r i a l  College, London ,  Science D e p a r t m e n t ,  Ac ton  
Techn ica l  College, London ,  J u l y  9, 1947. 

Z u s a m m e n / a s s u n g  

Es wurde  die aussa lzende  W i r k u n g  yon  K o c h s a l z  auf  
L6sungen  yon  B e n z o e s d u r e  un te r such t ,  und  zwar  in den 
L6sungsmi t t e l gemi schen :  Nthy la lkohoI / \Vasse r ,  Methyl -  
a lkohol /Wasser ,  D ioxan /Wasse r ,  E n t g e g e n  den yon  der 
Theor ie  g e m a c h t e n  Voraussagen  (DEBYE, McAuLEY, 
BUTLER) n i m m t  in a l len u n t e r s u c h t e n  F~l len  die aus- 
sa lzende W i r k u n g  des E l e k t r o l y t z u s a t z e s  bei z u n e h m e n -  

d e r  Die l ek t r i z i t~ t skons t an t e  des L6sungsmi t t e lgemisches  
ah.  Diese Ersche i r lung  wird  d a m i t  erkl~rt ,  dab  die 
Ionen  des Kochsal~es  auch  i n  den Mischungen,  die viel 
organisehes  L6sungsmi t t e l  en tha l t en ,  fas t  ausschlieB- 
lich durch  Wassermolek t i l e  so lva t i s ie r t  sind. 
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The  a n o m a l o u s  resul ts  in m i x e d  so lvents  p rov ide  
s t r ik ing  ev idence  for t he  p re fe ren t i a l  so lva t ion  of NaC1 
b y  w a t e r  in t he  mix tu res ,  upon  which  a s s u m p t i o n  the  
resul ts  can  be in te rp re ted .  On add i t ion  of, say, e thano l  
to  wa te r ,  t h e  S is increased;  S o -  S however ,  c a n n o t  
be e x p e c t e d  to  increase in a para l le l  manne r ,  because  
a l t h o u g h  the  decrease  of die lectr ic  c o n s t a n t  increases 
t h e  ion-d ipo le  a t t r a c t i v e  forces, t h e  alcohol ,  be ing  by  
hypo thes i s  no t  inc luded  in the  so tva t ion  sheath ,  has  its 
so lven t  power  for benzoic  ac id  r e l a t ive ly  una f fec ted  by  
t h e  presence  of  t h e  e l ec t ro ly t e  and  the re fore  a ne t  de- 

So - -  S 
crease  of --SO-- m a y  be r easonab ly  expec ted  to  occur  

H y d r o g e n  O v e r p o t e n t i a l  and  the  Par t ia l  
Inh ib i t i on  of  the  C o r r o s i o n  of  I ron  

As is well  known,  t h e  acid  cor ros ion  of i ron in p ickl ing 
ba ths  is l a rge ly  d imin i shed  by  the  presence  of cer ta in  
organic  c o m p o u n d s  which  are  usua l ly  ionized  to  ca t ions  
by reac t ion  w i t h  t h e  ac id  e lec t ro ly te .  

Two  mechan i sms  for th is  pa r t i a l  inh ib i t ion  h a v e  been 
sugges ted :  (1) i t  is due  to  t h e  f o r m a t i o n  of  a mechan-  
ical ly p ro t ec t i ng  adsorbed  film1; (2) i t  is due  to  an  in- 
crease  of t he  h y d r o g e n  a c t i v a t i o n  o v e r p o t e n t i a l  on i ron s. 
Some  e x p e r i m e n t s  on h y d r o g e n  o v e r p o t e n t i a l  a l ready  
car r ied  ou t  s ind ica te  t h a t  some increase  of  th is  q u a n t i t y  
on  i ron occurs  in t he  presence  of cor ros ion  inhibi tors .  
No  clear  r e l a t ion  b e t w e e n  t h e  inh ib i t ing  p roper t i es  of 
t h e  organic  c o m p o u n d  and  the  increase  of ove rpo t en t i a l  
has  been  repor ted ,  however ,  and,  more  i m p o r t a n t l y ,  the  
m e a s u r e m e n t s  r ecorded  h a v e  been  car r ied  o u t  b y  the  
d i rec t  method*,  which  would  inc lude  an  increased 
a p p a r e n t  ove rpo ten t i a t ,  due  to  t h e  presence  of an 
adsorbed  f i lm on t h e  ca thode ,  i n d e p e n d e n t l y  of any 
increase  in t h e  t rue  a c t i v a t i o n  o v e r p o t e n t i a t  5. The 
ev idence  ava i l ab le  does no t  the re fo re  a l low a d is t inc t ion  
b e t w e e n  t h e  t w o  theor ies  to  be made .  

E. L. CHAPPELL, B. E. RO~T~IELI, and B.Y. MCCARTHY, Ind. 
Eng. Chem. 20, 582 (1928). 

F. H. RtloD~s and W. E. KUHN, Ind. Eng. Chem. ~1, 1066 (1929). 
E. JXMENO, I. GRIFFOL, and F. R, MORRAL, Trans. electrochem. 

Soc. 69, 367 (1926). 
4 H. LUGGI~, Z. physikal. Chem. 3g, 208 (1900). - A. HICKLINC, 

Trans. Faraday Soc., 33, 1540 (1937). 
5 F. P. BOWDEN and J. N. AGAR, Aml. Rep. chem. Soc., London 

35, 90 (1938). 
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M e a s u r e m e n t s  of h y d r o g e n  a c t i v a t i o n  o v e r p o t e n t i a l  
h a v e  b e e n  ca r r i ed  o u t  a t  c. d. f r om 10-~-10  - t  A c m  "° 
o n  i ron  in  N/10  a q u e o u s  HC1 so lu t ion ,  u n p r o t e c t e d  f r o m  
o x y g e n  t, c o n t a i n i n g  t h e  i n h i b i t o r s  an i l ine ,  o - to lu id ine ,  
qu ino l ine ,  ac r id ine ,  p y r i d i n e ,  n a p h t h y l a m i n e ,  m o r p h i n e  
a n d  t e r t .  b u t a n o l ,  a n d  also t h e  co r ros ion  a c t i v a t o r s  
q u i n o n e ,  n i t r o b e n z e n e  a n d  picr ic  acid,  a t  c o n c e n t r a t i o n s  
in m o s t  cases of 10 -~, 10-*, a n d  10 -1 mols]l .  I t  h a s  b e e n  
f o u n d  t h a t  (1) i nc rease  of h y d r o g e n  a c t i v a t i o n  over -  
p o t e n t i a l  occurs  w h e n  co r ros ion  is p a r t i a l l y  i n h i b i t e d  
a n d  a c o r r e s p o n d i n g  dec rea se  occurs  in  t h e  p r e s e n c e  of 
a c t i v a t o r s ;  (2) t h e  m a g n i t u d e  of t h e  e f fec ts  i nc rease  
w i t h  i n c r e a s i n g  c o n c e n t r a t i o n  a n d  m o l e c u l a r  c o m p l e x i t y  
of t h e  c o m p o u n d s ;  (3) c o r r e s p o n d i n g  m e a s u r e m e n t s  of 
t h e  t r u e  a c t i v a t i o n  o v e r p o t e n t i a l  of h y d r o g e n  b y  m e a n s  
of a n  e l ec t ron ic  c o m m u t a t o r  ~, w h i c h  e l i m i n a t e s  t h e  
poss ib le  c o n t r i b u t i o n  of  a t r a n s f e r  r e s i s t a n c e  t e r m  off* 
g i n a t i n g  in a n  a d s o r b e d  film, i n d i c a t e  a neg l ig ib le  o h m i c  
o v e r p o t e n t i a l  in  s o l u t i o n s  in  w h i c h  t h e  l a rge s t  inc rease  
of o v e r v o l t a g e  o n  a d d i t i o n  of i n h i b i t o r  is o b s e r v e d .  

I t  m u s t  t h e r e f o r e  be  c o n c l u d e d  t h a t  t h e  m e c h a n i s m  
of t h e  i n h i b i t i o n  of ac id  c o r r o s i o n  b y  t h e  a b o v e  o r g a n i c  
c o m p o u n d s  is p r i n c i p a l l y  b y  m e a n s  of a n  inc rease  of t h e  
h y d r o g e n  a c t i v a t i o n  o v e r p o t e n t i a l  a n d  n o t  b y  m e c h a n i c a l  
p r o t e c t i o n  t h r o u g h  a n  a d s o r b e d  f i lm.  

A full  a c c o u n t  of t h i s  w o r k  will  b e  p u b l i s h e d  else- 

where .  J. O 'M.  BOCKRIS a n d  B. E.  CONWAY 

L a b o r a t o r i e s  of I n o r g a n i c  a n d  P h y s i c a l  C h e m i s t r y ,  
I m p e r i a l  College, L o n d o n ,  J u l y  9, 1947. 

Zusammen/assung 
Es  w u r d e  die U b e r s p a n n u n g  yon  Wassersto[/an Eisen 

in  G e g e n w a r t  v e r s c h i e d e n e r  l£orrosionsinhibitoren ge- 
messen .  Es  ze ig t  s ich,  d a b  die £~berspannung bei  de r  
G e g e n w a r t  de r  Inhibitoren vergr6flert ist.  H i e r a u s  wi rd  
F o l g e n d e s  gesch los sen :  Die  E r s c h w e r u n g  de r  K o r r o s i o n  
d u r c h  d e n  I n h i b i t o r  i s t  a u f  E r h 6 h u n g  de r  0 b e r s p a n n u n g  
zu r t i ckzu f i ih ren .  Sie b e r u h t  n i c h t  au f  de r  B i l d u n g  e ther  
s c h t i t z e n d e n  S c h i c h t  y o n  a d s o r b i e r t e r  I n h i b i t o r s u b s t a n z  
a u f  d e r  E i s e n p r o b e .  

The lack o~ protection from oxygen was intended to simulate 
conditions in an actual pickling bath. 

A. HICKLING, Trans. Faraday Soc. 33, 1540 (1937). 

Purification et cristallisation de I've-amylase 
de salive 

L a  p r 6 s e n c e  d ' u n e  a - a m y l a s e  d a n s  Ia s a l i ve  a 6t6 
c o n s t a t 6 e  chez  l ' h o m m e ,  le po re  e t  le r a t .  N o u s  r a p p o r -  
t o n s  ici l ' i s o l e m e n t  e t  la  c r i s t a l l i s a t i o n  de  l%(-amylase de  
la  sa l ive  h u m a i n e .  L a  m 6 t h o d e  de  p u r i f i c a t i o n  se r a p -  
p r o c h e  de  celle de  i 'm-amylase  de  p a n c r 6 a s L  

Produit de d@art. E n  m A c h a n t  de  la  p a r a f f i n e  u n  
h o m m e  p e u t  p r o d u i r e  de  50 k 100 cm ~ de  sa l ive  en  u n e  
heure .  C e t t e  s a l i ve  c o n t i e n t  b e a u c o u p  m o i n s  de  m u c o / d e  
q u e  celle s6cr6t6e n o r m a l e m e n t .  P o u r  d i m i n u e r  la  m o u s s e  
on  ta  recue i l le  en  p r 6 s e n c e  d ' u n  peu  d ' a l coo l  n -d6cy l ique .  

Puri/ication. T o u t e s  les o p e r a t i o n s  se f o n t  ~ 0 ° C. 
1 ° c e n t r i f u g a t i o n  /~ 3000 t / r a i n  p e n d a n t  u n e  h e u r e ;  le 
c u l o t  es t  re jet6.  2 o D e u x  p r 6 c i p i t a t i o n s  f r a c t i o n n 6 e s  
success ives  p a r  l ' a c 6 t o n e  s ans  t a m p o n ;  l ' e n z y m e  se 
t r o u v e  d a n s  les f r a c t i o n s  e n t r e  48 e t  68 %. 30 D e u x  pre-  
c i p i t a t i o n s  success ives  de  la  s u b s t a n c e  a c t i v e  p a r  

1 K. H. MEYER, E. H. FISCHER et P. BEg~FELD, Helv. chim Acta 
30, 64 (1947); Exper. 3, 106 (1947). 

(NH~)2SO 4 ~ 32,5 e t  ~ 2 5 %  de  s a t u r a t i o n .  40 U n e  pr6ci -  
p i t a t i o n  f r a c t i o n n f e  p a r  l ' a c 6 t o n e  ~ PH 7,9 l ' a m y l a s e  
se t r o u v e  d a n s  la  f r a c t i o n  e n t r e  50 e t  70%.  5 ~ R e m p l a c e -  
m e n t  de  l ' i on  SO4" p a r  l ' ion  CH3COO'  p a r  des  t r a i t e -  
m e n t s  avec  u n  6 c h a n g e u r  & i o n s  b a s i q u e s  ( W o f a t i t e  M 
ou A m b e r l i t e  IR -  4B) .  6 ° U n e  p r 6 c i p i t a t i o n  ~ l ' a c 6 t o n e  
j u s q u ' ~  70 %. 

Cristallisation et recristallisation. Le cu lo t  es t  d i ssous  
d a n s  t r~s  p eu  d ' e a u  e t  la  s o l u t i o n  es t  laiss6e au  froid.  
90 % de  la  s u b s t a n c e  o n t  c r i s ta l l i s6  apr~s  48 heures .  Les  
c r i s t a u x  s o n t  r a p i d e m e n t  lavds  p lu s i eu r s  fois 5~ l ' e au  
froide.  On  les d i s s o u t  en  p o r t a n t  le PH ~ 8,3 p a r  N H 4 O H  
0,1 N. L a  s o l u t i o n  es t  n e u t r a l i s 6 e  e t  laiss~e ~ f roid  s u r  u n e  
secoueuse  l en te .  Apr~s  48 h e u r e s  u n e  q u a n t i t ~  a b o n -  
d a n t e  de c r i s t a u x  s ' e s t  for tune.  

Fig. 1. ~-amylasc de la salivc hunlainc cristailis~e 
grossissement 300 lois. 

Le produit cristalIin d o n n e  les r6ac t i ons  t y p i q u e s  des  
p ro t~ ines .  I1 se c o m p o r t e  ~ t '61ec t rophorSse  c o m m e  u n e  
s u b s t a n c e  h o m o g 6 n e .  Son  a c t i v i t 5  (voi r  1 p a g e  73) es t  de 
4 , 6 - 1 0  a m g  de  m a l t o s e  p a r  m g  d ' a z o t e .  Ce q u o t i e n t  
n ' a u g m e n t e  p lus  p a r  des  r e c r i s t a l l i s a t i o n s  u l t6 r i eures .  
Les  c r i s t a u x  p e u v e n t  done  ~t re  cons id6r6s  c o m m e  de  
l ' a - a m y l a s e  de  sa l ive  pure .  L e  q u o t i e n t  d ' a c t i v i t 6  p a r  
m g  d. 'azote des  c r i s t a u x  es t  16 fois p lus  g r a n d  q n e  celui  
de  la  sa l ive .  1 c m  a de sa l ive  e o n t i e n t  e n v i r o n  0,5 m g  
d ' a m y l a s e .  Le  r e n d e m e n t  t o t a l  en  a c t i v i t 5  d e p u i s  la  
sa l ive  j u s q u ' ~  la  p r e m i 6 r e  c r i s t a l l i s a t i o n  es t  de 25 ~ 30 %, 

Ce travail a 4~t6 encourag6 par des cr6dits ouverts par la Con[6d4- 
ration ca rue de crder des possibilitds de travail. 

14. H.  MEYER, ED. H.  FISCHER, 
P.  BERNFELD et  A. STAUB 

L a b o r a t o i r e  de c h i m i e  i n o r g a n i q u e  e t  o r g a n i q u e  de 
l ' U n i v e r s i t 6  de  Gen~ve ,  le 12 aof i t  1947. 

Summary  

T h e  c r y s t a l l i z a t i o n  a n d  r e c r y s t a l l i z a t i o n  of h u m a n  
s a l i v a r y  a - a m y l a s e  a re  desc r ibed .  

1 K, H. MEYER, E. H, I:ISCHER et P. BERNFELD, Helv. chim. 
Acta 30, 64 (1947). 

On the Electrophoretic Properties 
of a Purified Enterogastrone Preparation 

FENG, HOU, a n d  LIM 1 o b s e r v e d  t h a t  n e u t r a l  f a t  p o u r e d  
i n t o  t h e  d u o d e n u m  d e p r e s s e d  t h e  s e c r e t i o n  of  a com-  
p l e t e ly  d e n e r v a t e d  gas t r i c  p o u c h .  T h e y  p r o v e d  t h i s  e f fec t  
to  d e p e n d  on  a h u m o r a t  f ac to r  w h i c h  cou ld  be  e x t r a c t e d  
f r o m  t h e  i n t e s t i n a l  m u c o s a .  KOSAKA a n d  LIM ~ s u g g e s t e d  

1 T. P. FE~G, H. C. Hou, and R. K. S. Lt~, Chines. J. Physiol. 
3, 371 (1929). 

2 T. KOSAKA and R. K. S. LIM, Proc. Soc. exp. Biol. Med. 27, 
s90 (1930). 


