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Geraden  bet  Z i m m e r t e m p e r a t u r  in Fe ldern  his  zu 20000 Oe 
an  Proben ,  die yon  der  A n l a g t e m p e r a t u r  abgeseh reck t  wurden .  
Die T h e r m o s p a n n u n g e n  der  ange l a s senen  l ind d a n n  abge-  
s ch reck t en  P r o b e n  w u r d e n  gegen P roben  derse lben  Leg ie rung  
gemessen ,  die n a c h  e ins t t indiger  Glf ihung bet  8 0 0 ° C  abge-  
sch reek t  worden  stud.  

Die  Ergebn isse  lassen  sich d u t c h  eine Verschiebui ig  der  
F e r m i - K a n t e  zu k le ineren  Ene rg ien  bet  der  A u s b i l d u n g  des 
K - Z u s t a n d e s  deu ten .  Eiiie ansf t ihr l iche Wiede rgabe  der  
M e s s u n g e n  n n d  der  D e u t u n g  der  Versuchse rgebn i s se  wird noch  
an  andere r  Stelle ve r6f fen t l i ch t  werden.  

Physikal isches  Ins t i tu t  tier Hochschule /iir Verkehrswesen, 
Dresden (Direktor : Prof.  Dr. habil. H . G .  )/I~LLER) 
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Passivity to Corrosion Induced by Chemical Surface Treatments 

Elec t rode  po t en t i a l  m e a s u r e m e n t s  h a v e  been  widely  used  
in s t u d y i n g  corrosion a n d  corrosion inhibit ioii i) ,  e). Pa s s iv i t y  
to  corrosion induced  b y  va r ious  chemica l  sur face  treatments  
which  h a v e  been  deve loped  in recen t  yea r s  for e n h a n c i n g  the  
in t r ins ic  res i s tance  of m e t a l s  to  corrosion have ,  however ,  
no t  been  s t ud i ed  b y  th i s  t echn ique .  M e a s u r e m e n t s  of t he  
electrode po ten t i a l s  of 1. zinc wh ich  ha s  been  g iven  c h r o m a t e  
coa t ings  s) in d i f ferent  b a t h s  con t a i n i ng  va r ious  concei i t ra t ions  
of ch romic  acid and  2. a l u m i n i n m  p a s s i v a t e d  b y  va r ious  
chemica l  ox ida t ion  processes  a) - -  eve ry  one of wh ich  is k n o w n  
to i m p r o v e  t h e  corrosion res i s tance  of t he  m e t a l  severa l  
t i m e s - - h a v e  been  m a d e  in 3% s o d i u m  chloride so lu t ion  and  
0"00I N p o t a s s i u m  chloride so lu t ion  respect ively .  A few 
t y p i c a l  resu l t s  are g iven  in t ab le  t .  T he  electrode po ten t i a l s  
were m e a s u r e d  b y  t he  Poggendor f  m e t h o d  us ing  a B e c k m a n  
pI~ m e t e r  as t he  ni i l lpoint  indica tor ,  l " ×  l "  spec imens  were 
used  and  t h e  spec imens  were p repa red  b y  a p rocedure  s imilar  
to t h a t  descr ibed b y  ]3RASHERS). I t  is seen  f rom the  above  

Table t. Potential and potenHal time data On treated and un~reated 
metals 

Initial potential vs. sat. cal. electrode at 35 ° C (volts) 

Metal and treatnlent Po ten t i a l  l 
Form of potential/time curve 

given L volts 

f. Not treated 

2. Treated with the solu- 
tion (200 g KoCr20~ + 
6 ml HzSO ~ per litre) 
for 30 see 

1. Not treated 

2. Treated by MBV pro- 
cess for 5 mts  at 90 to 
1 O0 ° C [ 

Zinc 

--0"990 

--1"07~ 

Decreases slightly with time 
and reaches a steady po- 
tential of 50 millivolts !ess 

Decreases slightly more than 
untreated metal potential 
but remains more negative 

A lumi~zium 

--0"740 Fa]ls to a steady potential 
near - -0-9  V in the course 
of a few days. 

--I"05~ Rises to initial potential of 
untreated aluminium find 
falls 

table  t h a t  p a s s i v a t e d  zinc ha s  a s l igh t ly  more  nega t ive  po- 
t en t i a l  t h a n  u n t r e a t e d  zinc and  t h e  ini t ial  po ten t i a l  of t r ea t ed  
a l u m i n i u m  is m u c h  more  nega t ive  t h a n  t h a t  of u n t r e a t e d  
a l u m i n i n m .  P a s s i v a t i o n  of a m e t a l  su r face  is, however ,  
usuaI Iy  accompan i ed  b y  t he  po ten t i a l  of a m e t a l  becoming  
ennobled .  This  sh i f t  in po t en t i a l  in t he  nega t ive  di rect ion 
assoc ia ted  wi th  corrosion inh ib i t ion  in neu t r a l  s o h t i o u s  
obse rved  above  is, therefore,  of special  interest .  

Polar iza t ion  s tud ies  wi th  ex te rna l ly  appl ied e.m.f,  a t  
cu r r en t  densi t ies  of t he  order  of m i c r o a m p s  per  sq . cm show 
t h a t  t .  t h e  ca thodic  po lar iza t ion  cu rve  of a l u m i n i u m  is ren- 
dered m u c h  more  s teep  by  t r e a t m e n t  whereas  t he  anodic  
polar iza t ion  curve  is prac t ica l ly  u n c h a n g e d  and  2. t he  anodic  
as well as ca thodic  polar iza t ion  of zinc are e n h a n c e d  by  t r ea t -  
men t .  

To accoun t  for t t lese observa t ions ,  an  equa t i on  for t he  
e lectrode po ten t i a l  of a corroding me t a l  h a s  been der ived 

f rom t h e  T h e o r y  of Elec t rode  Processes  b y  GLASSTONE, 
LAIDLER and  EYRI~GS). The  f inal  equa t i on  comes  out  to be 

R T  1 A a X 2  
- v = ~ - ? -  ii x ~ x ~  ' 

where  A a and  A c are t he  to ta l  anodie  a n d  ca thod ic  a reas  
respec t ive ly  of t he  local ceils a n d  X 2 a n d  X i are t h e  specific 
reac t ion  ve loc i ty  fac tors  for t he  aiiodie and  ca thod ic  react ions .  

An  e x a m i n a t i o n  o f  t he  equa t ion  shows  t ha t ,  w h e n  the  
veloc i ty  fac tors  m a y  be t a k e n  to  be  prac t ica l ly  u n c h a n g e d  as 
in t h e  p r e sen t  case, t he  rat io  be tween  t he  anodie  and  ca thod ic  
a reas  de t e rmines  t h e  m a g n i t u d e  and  directioii  of t he  sh i f t  
of t h e  electrode poteii t ial .  The  po ten t i a l  sh i f t s  obse rved  wi th  
zinc and  a l u m i n i u m  af ter  t r e a t m e n t ;  t h e  changes  in t h e se  
po ten t i a l s  w i th  t ime  and  t h e  po lar iza t ion  d a t a  are all sa t i s -  
fac tor i ly  exp la ined  in t e r m s  of t h e  above  equa t i on  as ar is ing 
f rom changes  in t h e  ca thodic  a n d  anodic  a reas  of t h e  spe-  
c imen  due  to  t r e a t m e n t  and  while corrosion is t a k i n g  place. 
The  p r e sen t  obse rva t ions  and  t h e o r y  developed  are in agree-  
m e n t  wi th  NEARS' m e c h a n i s m  7) of corrosion inh ib i t ion  based  
on t h e  po lar iza t ion  of t h e  local anodes  and  ca thodes .  Deta i l s  
are be ing  pub l i shed  elsewhere.  
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Lumiueszenz in der Alumo~luorid-Oruppe 

W ~ h r e n d  zahlre iche U n t e r s u c h u n g s e r g e b n i s s e  fiber die 
L u m i n e s z e n z  e infacher  F luor ide  wie CaF2, ZnF~ IIsw. vorl iegen,  
ist tiber die L u m i n e s z e n z  yon  V e r b i n d u n g e n  m i t  e inem k o m -  
p lexen  F luor idan ion  b i sher  noch  wenig  b e k a n n t  geworden.  
Ledigl ich RANBY u n d  HENDERSON l) be r i ch ten  fiber Magne-  
s ium-Si l ikof luor id ,  das  bet  e iner  Ak t iv i e rung  mi t  Ti  grtingelb, 
mit  Ti + Mn gelb bis rosa  fho re sz i e r t .  Bet  der  P r t i fung  wet- 
refer  F luo r idkomplexe  auI  ihre Ve rwendba rke i t  als L u m i n o -  
phore  in Leuch t s to f f l ampe i i  
f anden  wir, dab  bet geeig- 
ne t e r  P r g p a r a t i o n  besond  ers 
die V e r b i n d u n g e n  der  Alu-  
m o f l u o r i d - K o m p l e x e  mit 
d e n E l e m e n t e n  der  II.  Grup-  
pe des  Per iod ischen  Sy- 
s t e m s  d u t c h  UV zur  Fluores-  
zenz e r regbar  stud.  

Dera r t ige  V e r b i n d u n g e n  
k o n n t e n  du reh  Fes tk6 rpe r -  
r eak t ion  zwischen hoch  
gere in ig tem A1F a bzw. 
(NH4)~[A1F~] u n d  e inem 
F h o r i d  MeIIF 2 (MeII = Mg, 
Ca, Sr, Ba, Zn) bet  e ins t i in-  
d igem Erh i t zen  auf  800 bis 
900 ° C e rha l t en  werden ;  der  
Glfihprozel3 wurde  in be- 
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Fig. t. Spektrale Verteilung der 
Emission des CaaAl2F12" 'Ce,  Mn 
bei Anregung mit  253,7 m~. Ma- 
xima bet 550m~x (A), 575m~ (B), 
650mtx (C~), 720m~z (C3): und 
775 m~ (Ca). - -  Ordinate : Relative 

Iatensit~it in willkfirliehen 
Einheiten 

deck ten  Tiegeln an  L u f t  durchgeff ihr t .  Die so e r h a l t e n e n  
A h m o f h o r i d e  f luoreszieren n i ch t ;  Lumineszenz fgh igke i t  er- 
ha l t en  sic erst ,  w e n n  den  A u s g a n g s s u b s t a n z e n  bes t immte  
Metal lsalze - -  die sog. A k t i v a t o r e n  --  z u g e m i s c h t  werden .  

E i n g e h e n d  wurde  b i sher  n u t  das  K a l z i u m - A l u m o f l u o r i d  
u n t e r s u c h t .  Von  den  zahlreicheii  Ak t iva to ren ,  die geprt i f t  
w u r d e n  (Mn, Sb, Ti, Ce, Pb,  Bi, Ti, Sn), erwies sich n u r  die 
Kombii ia t io i i  C e - - M n  als geeignet;  bet einer A k t i v a t o r k o n z e n -  
t r a t i on  yon  10 % Ce n n d  4 % Mn  wurde  bet  A n r e g u n g  mi t  der  
Hg-Lin ie  253,7 nl~z eine helle gelbgrt ine F luoreszenz  (Fig. t) 
ohne  N a c h l e u c h t e n  erha l ten .  

Mess i ingen der  E m i s s i o n s i n t e n s i t g t  in Abh~ng igke i t  v 0 m  
Verh~i tn i s  C a F , : A 1 F  s bet gleicher X o n z e n t r a t i o n  der  Ak t iva -  
t o ren  Ce n n d  Mn h a t t e n  z u m  Ergebnis ,  dab  be im  Anregen  
mit 253,7 m ~  M a x i m a  der  F luoreszenz i i i t ens i t~ t  bet  den  Ver-  
h~l t i i issen 3 : 2 u n d  5 : 2 a u f t r a t e n  ; diese e n t s p r e c h e n  den  


