
r  

Europaisches  Patentamt  

European  Patent  Office  ©  Publication  number:  0  0 4 3   3 6 0  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81850119.9  ©Int.  CI.3:  C  23  F  11/08 

@  Date  of  filing:  30.06.81  ' 

©  Priority:  01.07.80  SE  8004865 

©  Date  of  publication  of  application: 
06.01.82  Bulletin  82/1 

©  Designated  Contracting  States: 
AT  BE  DE  FR  GB  IT  IML 

@  Applicant:  HESSELMAN  AB 
Box  2131  /  
S-145  02  Norsbor'g(SE) 

©  Inventor:  Eriksson,  Tord  Georg 
Terrangvagen  40 
S-175  40Jarfalla(SE) 

©  Representative:  Rosenquist,  Holger  et  al, 
H  Albihns  Patentbyra  AB  Box  7664 
S-103  94Stockholm(SE) 

i  

©  Corrosion  protection. 

Water-based  corrosion  protector for  metals  consisting  of 
a  solution  of  polyphosphate  23%,  alcohol  2%  and  water 
73%,  and  a  solution  consisting  of  tallow  diamine  ethoxylate 
5%,  alcohol  2%  and  water  93%.  The  corrosion  protector  is 
preferably  intended  for  automobiles  and  is  used  after 
washing  by  spraying  the  first  solution  in  mist form  on the still 
wet  automobile  for  about  15  seconds  and  then,  after  a  time 
interval,  spraying  the  second  solution.  The  corrosion  is 
reduced  by  this  treatment  by  more  than  50%  as  compared  to 
the  corrosion  on  unprotected  automobile  sheet  metal. 



A n n u a l   l o s s e s   due  to  d e s t r u c t i o n   by  r u s t   and  o t h e r  

c o r r o s i o n   a r e   e n o r m o u s ,   and  t h i s   d e s t r u c t i o n   is   r i s i n g  

r a p i d l y   due  to  t h e   i n c r e a s i n g   c o n t e n t   of  c o r r o s i v e   s u b -  

s t a n c e s   s u c h   as  r o a d   s a l t ,   s u l p h u r   c o m p o u n d s   e t c .   in   t h e  

m o d e r n   e n v i r o n m e n t .  

P a r t i c u l a r   a t t e n t i o n   has   b e e n   g i v e n   to  t h e   p r o b l e m   o f  

r u s t   in  a u t o m o b i l e s ,   and  t h e   p r e s e n t   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  a u t o m o b i l e s   e v e n   i f   i t   c a n ,   t o  

be  s u r e ,   a l s o   be  u s e d   w i t h   a d v a n t a g e   f o r   s i m i l a r   p r o b l e m s   i n  

o t h e r   c o n s t r u c t i o n s   of  i r o n   and  s t e e l   s u c h   as  b r i d g e s ,   s h i p s  

e t c .  

For   r u s t   p r o t e c t i o n   of  a u t o m o b i l e s ,   u n d e r c a r r i a g e  

t r e a t m e n t s   of  v a r i o u s   t y p e s   h a v e   b e e n   u s e d ,   u s u a l l y   b a s e d   o n  

p e t r o l e u m   p r o d u c t s ,   and  t h e   s o - c a l l e d   ML  m e t h o d   has   b e e n  

u s e d   f o r   r u s t   p r o t e c t i o n   i n s i d e   beams   and  o t h e r   c a v i t i e s .  

Much  has   b e e n   done   d i r e c t l y   a t   t h e   f a c t o r y   to  g i v e   t h e  

a u t o m o b i l e   an  i n i t i a l   b a s i c   p r o t e c t i o n ;   t h e   s h e e t   m e t a l   h a s  

been   g a l v a n i z e d ,   v a r i o u s   p l a s t i c   c o a t i n g s   have   b e e n   t r i e d  

and  v a r i o u s   t y p e s   o f  s e a l a n t s   h a v e   b e e n   t e s t e d .  

In  r e t r e a t i n g   t h e   c a r ,   i t   m u s t   f i r s t   be  c a r e f u l l y  
c l e a n e d   and  w a s h e d   and  t h e n   c a r e f u l l y   d r i e d   in  o r d e r   f o r   t h e  

p r o t e c t i v e   p e t r o l e u m   p r o d u c t s   to   a d h e r e   c o r r e c t l y .   C a r s   a r e  

u s u a l l y   w a s h e d   p r i o r   to  u n d e r c a r r i a g e   t r e a t m e n t   w i t h   s t e a m  

and  h o t   w a t e r   and  a r e   t h e n   d r i e d   c a r e f u l l y   b e f o r e   t h e   r u s t  

p r o t e c t i o n  i s   a p p l i e d .   A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,  

h o w e v e r ,   a  w a t e r - b a s e d   a n t i - r u s t   a g e n t   i s   u s e d   t h u s   e l i m i -  

n a t i n g   the   need   f o r   d r y i n g   b u t   s t i l l   h a v i n g   t h e   a n t i - r u s t  

a g e n t   d i f f u s e   i n t o   and  p a s s i v a t e   t h e   m e t a l   s u r f a c e .  

I t   is   p r e v i o u s l y   known  to  use   w a t e r - b a s e d   a n t i - r u s t  

a g e n t s ,   bu t   t he   r e s u l t s   have   up  to  now  n o t   been   s a t i s f a c t o r y  

and  the   p r e s e n t   i n v e n t i o n   is  t h e   f i r s t   to  a c h i e v e  p r a c t i c a l l y  

a c c e p t a b l e   r e s u l t s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l   b e l o w  

w i t h   r e f e r e n c e   to  e x a m p l e s   r e l a t i n g   to  r u s t   p r o t e c t i o n   i n  

a u t o m o b i l e s ,   bu t   s i m i l a r   a d v a n t a g e s   can  of  c o u r s e   a l s o   b e  



a c h i e v e d   in  o t h e r   i r o n   and  s t e e l   c o n s t r u c t i o n s .  

An  a u t o m o b i l e   i s   w a s h e d   in   t h e   u s u a l   m a n n e r   in  a n  

a u t o m a t i c   c a r w a s h   and  i m m e d i a t e l y   a f t e r   w a s h i n g ,   w h i l e   t h e  

a u t o m o b i l e   i s   s t i l l   w e t ,   i t   i s   s p r a y e d   w i t h   an  a q u e o u s  

s o l u t i o n   of  a  f i r s t   a n t i - r u s t   a g e n t   a n d ,   a f t e r   a  p e r i o d   o f  

t i m e ,   w i t h   an  a q u e o u s   s o l u t i o n   of  a  s e c o n d   a n t i - r u s t   a g e n t .  

The  s o l u t i o n s   a r e   s p r a y e d   on  in   m i s t   f o r m ,   s u i t a b l y   w i t h  

s p r a y   p i s t o l s   or   in  a u t o m a t i c   c a r w a s h e s   w i t h   f i x e d   n o z z l e s  

w h i c h   s p r a y   t h e   a n t i - r u s t   a g e n t s   in   m i s t   f o r m .   The  s o l u -  

t i o n s   a r e   a p p l i e d   on  t h e   one  h a n d   f r o m   b e l o w   in   a  m o v i n g  

r a m p ,   and  on  t h e   o t h e r   h a n d   f r o m   a b o v e   and  f r o m   t h e   s i d e  

v i a   t h e   m o v e m e n t s   of  t h e   c a r w a s h   p o r t a l s .   U n d e r   t h e   p r e s e n t  

c o n d i t i o n s ,   a  s p r a y i n g   t i m e   of  a b o u t   15  s e c o n d s   f o r   e a c h  

s o l u t i o n   was  f o u n d   to  be  s u i t a b l e .   The  f i r s t   a n t i - r u s t  

a g e n t   c o n s i s t s   of  an  a q u e o u s   s o l u t i o n   of  an  a n i o n i c   c o r r o -  

s i o n   i n h i b i t o r ,   w h i c h   d i s p e r s e s   v e r y   e a s i l y   and  r a p i d l y  

o v e r   t h e   m o i s t ,   c l e a n   m e t a l   and  f o r m s   a  p r o t e c t i v e   f i l m .   A 

n u m b e r   of  d i f f e r e n t   a n i o n i c , c o r r o s i o n   i n h i b i t o r s   have   b e e n  

u s e d   and   t e s t e d ,   b u t   p a r t i c u l a r l y   g o o d   r e s u l t s   h a v e   b e e n  

o b t a i n e d   w i t h   p o l y p h o s p h a t e s .   P o l y p h o s p h a t e   i s   a  l i n e a r  

p o l y m e r   w i t h   t h e   g e n e r a l   f o r m u l a  

in   w h i c h   n  i s   2  or  m o r e .   O p t i m a l   v a l u e s   of  n  f o r   c o r r o s i o n  

p r o t e c t i o n   l i e   b e t w e e n   3  and  a b o u t   2 0 .  

E s p e c i a l l y   good  r e s u l t s   have   b e e n   o b t a i n e d   w i t h  

s o d i u m   h e x a m e t a p h o s p h a t e ,   " G r a h a m ' s   s a l t " ,   w h i c h   c o n t a i n s  

t r i -   and  t e t r a m e t a p h o s p h a t e   and  h i g h   p o l y m e r   p o l y p h o s p h a t e  

i o n s .  

The  n e g a t i v e   h e x a m e t a p h o s p h a t e   i on   can   a l s o   f o r m  

u n d e r   s p e c i a l   c o n d i t i o n s , p o s i t i v e   i o n s   of  t h e   t y p e  



t h u s   h a v i n g   a  c a t h o d i c   i n h i b i t i n g   e f f e c t .  

The  p o l y p h o s p h a t e   f i l m   f o r m e d   i n c r e a s e s   t h e   c a t h o d i c  

p o l a r i s a t i o n   m a r k e d l y .   The  s e c o n d   c a t i o n i c   r u s t   i n h i b i t o r  

s p r a y e d   on  t h e r e a f t e r   i s   f i x e d   w i t h   i t s   h y d r o p h i l i c   p o r t i o n  

in  t h e   p o l y p h o s p h a t e   f i l m   t h u s   i m p a r t i n g   w a t e r - r e p e l l a n t  

c h a r a c t e r i s t i c s   to  t h e   r e s u l t i n g   f i l m .   The  s e c o n d   s p r a y i n g  

a l s o   c o v e r s   " g r e a s y "   p o r t i o n s   of  t h e   m e t a l ,   r e m a i n i n g   p a i n t ,  

s p o t s   e t c .   A  n u m b e r   of  c a t i o n i c   c o m p o u n d s   w e r e   i n v e s t i g a t e d  

and  t h e   b e s t   r e s u l t   was  a c h i e v e d   w i t h   a m i n e s ,   e s p e c i a l l y  

l o n g - c h a i n e d , q u a t e r n a r y   ammonium  c o m p o u n d s ,   p r e f e r a b l y  

t a l l o w   a m i n e   e t h o x y l a t e .  

H i g h l y   h y d r o p h o b i c   a m i n e s   have   p r o v e d   to  p r o d u c e   t h e  

b e s t   r e s u l t s .   S h o r t e r   f a t t y   a c i d   c h a i n s   i n c r e a s e   t h e   w a t e r  

s o l u b i l i t y   and  t h e   e f f e c t   i s   p o o r e r .   W a t e r   s o l u b i l i t y   a l s o  

i n c r e a s e s   w i t h   t h e   e t h y l e n e   o x i d e   c o n t e n t .   D i a m i n e s   h a v e  

p r o v e d   to   be  more  e f f e c t i v e   t h a n   m o n o a m i n e s .  

The  b e s t   r e s u l t s   h a v e   b e e n   o b t a i n e d   w i t h   E t h o d u o m : , n e  

T  13;  a  r e a c t i o n   p r o d u c t   b e t w e e n  N - a l k y l - t r i m e t h y l e n e  

d i a m i n e s   and  e t h y l e n e   o x i d e .  

The  m o l e c u l a r   s t r u c t u r e   f o r   t h i s   c o m p o u n d   i s  

in  w h i c h   R  is   d e r i v e d  f r o m   a  f a t t y   a c i d   and  x+y+z  v a r i e s  

b e t w e e n   3  and  10  or  h i g h e r .   The  p r e s e n c e   of  two  a m i n o  

g r o u p s   in   t h e   m o l e c u l e   i n c r e a s e s   t h e   c a t i o n i c   p r o p e r t i e s .  

N o n - i o n i c   s u r f a c t a n t s   have   a l s o   b e e n   t e s t e d ,   s i n c e  

t h e y   h a v e   c e r t a i n   a d v a n t a g e s   in   h a n d l i n g ,   e . g .   l e s s   t e n -  

d e n c y   to   foam,   b u t   t h e   r e s u l t s   have   n o t   b e e n   as  f a v o u r a b l e .  

By  v i r t u e   of  t h e   f a c t   t h a t   t h e   a n t i - r u s t   a g e n t  

a c c o r d i n g   to  t he   i n v e n t i o n   is   w a t e r - b a s e d   and  has  a  v e r y  
low  s u r f a c e   t e n s i o n ,   i t   has  a  v e r y   good  s p r e a d i n g   a b i l i t y  
and  p e n e t r a t e s   e a s i l y   i n t o   a l l   p l a c e s   w h e r e   i t   is  a t   a l l  

p o s s i b l e   f o r   m o i s t u r e   to   r e a c h   such   as  j o i n t s ,   c r a c k s   i n  

t h e   u n d e r c a r r i a g e   s u r f a c e ,   b e n e a t h   l a y e r s   of  d i r t ,   e t c .  



The  s i m p l i c i t y   of  t he   t r e a t m e n t   m a k e s   i t   p o s s i b l e   t o  

r e p e a t   i t   o f t e n ,   t h u s   p r o t e c t i n g   t h e   a r e a s   m o s t   s u b j e c t e d  

to  m e c h a n i c a l   s t r e s s e s ,   s t o n e s   h i t t i n g   t h e   a u t o m o b i l e   a n d  

w h e e l   s p r a y .  
The  c o m p o s i t i o n   of  t h e - s o l u t i o n s   c a n   be  v a r i e d   w i t h i n  

v e r y   w i d e   l i m i t s ,   and  b e l o w   w i l l   be  g i v e n   o n l y   an  e x a m p l e  

of  two  s o l u t i o n s   and  t h e   t e s t   r e s u l t s   w i t h   t h e m .  

T e s t i n g   of   t h e   c o r r o s i o n   p r o p e r t i e s  

The  c o m p o s i t i o n   of  t h e   s o l u t i o n s :  

The  e x e c u t i o n   of   t h e   t e s t :  

C o r r o s i o n   t e s t .   The  t e s t   was  c a r r i e d   o u t   w i t h   w e i g h e d   t e s t  

p a n e l s ,   p r o t e c t i v e l y   p a i n t e d   on  t h e   r e v e r s e   s i d e ,   of   c o l d -  

r o l l e d   s t e e l   w i t h   d i m e n s i o n s   and  s u r f a c e   t r e a t m e n t   a c c o r d i n g  

to  t h e   f o l l o w i n g .  

The  t e s t   p a n e l s   u n d e r   (c)  and  (d)  w e r e   p r o v i d e d   w i t h   a  

c r o s s - s c r a t c h   down  to  t h e   s u b l a y e r .  

E x p o s u r e  

The  t e s t   p a n e l s   were   e x p o s e d   l y i n g   on  a  r a c k   in  a  

c h a m b e r   w i t h   t h e   b o t t o m   s u r f a c e   c o v e r e d   w i t h   w a t e r .   In  t h e  

c h a m b e r ,   w h i c h   was  p r o v i d e d   w i t h   a  m i s t i n g   n o z z l e ,   a  w a t e r  

m i s t   was  s p r a y e d   f o r   10  m i n u t e s   p e r   day   w i t h o u t   s p r a y i n g  

t h e   t e s t   s u r f a c e   d i r e c t l y ,   b u t   a l l o w i n g   w a t e r   m i s t   to  f a l l  

down  f r e e l y   on  a l l   t e s t   s u r f a c e s .   The  t e s t   t e m p e r a t u r e   w a s  

23  ±  2°C,  and  t h e   r e l a t i v e   h u m i d i t y   was  85-90%  e x c e p t   d u r i n g  

the   s p r a y   p e r i o d s   when  i t   was  100%.  The  t o t a l   e x p o s u r e   t i n e  

was  28  d a y s .  



The  t e s t i n g   p r o c e d u r e  

A.  Two  t e s t   p a n e l s   e a c h   f r o m   g r o u p s   ( a ) ,   (b)  and  (d) ,  a n d  

one  t e s t   p a n e l   f rom  g r o u p   (c)  w e r e   m o i s t e n e d   w i t h   t a p   w a t e r ,  

were   s p r a y e d   w i t h   i n h i b i t o r   s o l u t i o n   2  and  t h e r e a f t e r   w i t h  

i n h i b i t o r   s o l u t i o n   1  in  a  t o t a l   a m o u n t   of  a b o u t   35  g / m 2 .  

The  t e s t   p a n e l s   w e r e   t h e n   c o a t e d   w i t h   a  2-3  mm  t h i c k   l a y e r  

of  s y n t h e t i c   r o a d   d i r t .   The  s y n t h e t i c   r o a d   d i r t   was  p r e p a r e d  

as  f o l l o w s :   Washed  q u a r t s   s a n d   112  g  of  No.  65,  26  g  of   N o .  

30  and  50  g  of  No.  18  as  w e l l   as   12  g  of  k a o l i n   p o w d e r   w a s  

a d d e d   to   20  ml  of  a  15%  a q u e o u s   s o l u t i o n   of  s o d i u m   c h l o r i d e  

and  was  mixed   t h o r o u g h l y .   A f t e r   an  e x p o s u r e   t i m e   of  o n e . w e e k  

the   t e s t   p a n e l s   we re   c l e a n e d   by  h i g h - p r e s s u r e   s p r a y i n g   w i t h  

w a t e r   and  new  i n h i b i t o r   s o l u t i o n s   w e r e   a p p l i e d   as  w e l l   a s  

w e l l   as  new  r o a d   d i r t .   The  p r o c e s s   was  r e p e a t e d   a t   one  w e e k  

i n t e r v a l s   t h r o u g h o u t   t h e   e n t i r e   e x p o s u r e   p e r i o d .   A  p a i r   o f  

p l a t e s   f rom  e a c h   of  t h e   g r o u p s   ( a ) ,   (b)  and  (d)  we re   t r e a t e d  

in  t h e   same  m a n n e r   b u t   a t   two  week   i n t e r v a l s   and  a  p a i r   o f  

p l a t e s   f rom  e a c h   g r o u p   w e r e   t r e a t e d   o n l y   once   p r i o r  t o   t h e  

b e g i n n i n g   of  t h e   e x p o s u r e .  

B.  T e s t   p a n e l s   f r o m   g r o u p   A  w e r e   f i r s t   c o a t e d   w i t h   r o a d  

d i r t ,   w e r e   m o i s t e n e d   w i t h   t a p   w a t e r   and  s p r a y e d   w i t h   t h e  

i n h i b i t o r   s o l u t i o n s .   W i t h o u t   r e m o v i n g   t h e   r o a d   d i r t ,   t h e  

t e s t   p a n e l s   were   t h e n   s p r a y e d   w i t h  t h e   i n h i b i t o r   s o l u t i o n s  

a c c o r d i n g   t o  t h e  s a m e   s c h e d u l e   as  u n d e r   A .  

C.  The  t e s t i n g   was  c a r r i e d   o u t   as  a c c o r d i n g   to  A  w i t h o u t  

c o a t i n g   t h e   t e s t   p a n e l s   w i t h   r o a d   d i r t .  

D.  The  p a n e l s   f r o m   g r o u p s   ( a ) ,   ( b ) ,   (c)  and  ( d ) ,   w i t h   a n d  

w i t h o u t   r o a d   d i r t ,   w e r e   u s e d   as  c o n t r o l   p a n e l s .   They  w e r e  

e x p o s e d   w i t h o u t   t r e a t m e n t   d u r i n g   t h e   e n t i r e   e x p o s u r e .  

E.  Two  t e s t   p a n e l s   f rom  g r o u p s   (c)  and  (d)  were   m o i s t e n e d  

and  t r e a t e d   w i t h   t h e   i n h i b i t o r   s o l u t i o n s .   A f t e r   e x p o s u r e   f o r  

one  day ,   t he   t e s t   p a n e l s   w e r e   r i n s e d   o f f   w i t h   t a p   w a t e r   a n d  

r e t u r n e d   to  t he   t e s t   c h a m b e r .   A f t e r   s i x   days   of  f u r t h e r  

e x p o s u r e ,   one  t e s t   p a n e l ,   E  1  of  e a c h   t y p e ,   was  r e m o v e d   a n d  

t r e a t e d   a g a i n   a c c o r d i n g   to  t h e   a b o v e .   T h i s   was  r e p e a t e d   o n c e  

pe r   week  d u r i n g   t he   e n t i r e   t e s t   p e r i o d .   The  two  o t h e r   t e s t  

p a n e l s ,   E  2,  were   e x p o s e d   w i t h o u t   f u r t h e r   t r e a t m e n t .  



A f t e r   c o m p l e t e d   e x p o s u r e ,   t h e   r o a d   d i r t   was  r e m o v e d  

and  t h e   t e s t   s u r f a c e s   w e r e   e x a m i n e d   w i t h   r e g a r d   to   t h e  

e x t e n t   of   r u s t ,   any   d e f e c t s   in   t h e   a n t i - r u s t   t r e a t m e n t ,  

and  u n d e r - f i l m   c o r r o s i o n   a t   t h e   s c r a t c h e s .  

The  p r o t e c t i v e   c o a t i n g   was  t h e n   r e m o v e d   f r o m   t h e  

r e v e r s e   s i d e   of  t h e   t e s t   p a n e l s   f r o m   g r o u p s   (a)  and   ( b ) ,  

and  t h e   m e t a l   l o s s   was  c a l c u l a t e d   by  d e r u s t i n g   in   C l a r k e ' s  

s o l u t i o n   and   s u b s e q u e n t   w e i g h i n g .  

The  e f f e c t   on  m e t a l s   was  d e t e r m i n e d   a c c o r d i n g   t o  

SS  18  60  13.   Two  p l a t e s   e a c h   of   a l u m i n i u m ,   c o p p e r ,   c o l d -  

r o l l e d   s t e e l   and  g a l v a n i z e d   s t e e l   w i t h   known  w e i g h t   w e r e  

i m m e r s e d   in   a  m i x t u r e   of   e q u a l   p a r t s   of   c o r r o s i o n   p r o t e c t o r s  

1  and  2  f o r   7  d a y s   a t   5 0 ° C .  

Two  o t h e r   p l a t e s   of  e a c h   t y p e   w i t h   known  w e i g h t   w e r e  

f i r s t   s p r a y e d   w i t h   c o r r o s i o n   p r o t e c t o r   2  and  t h e n   w i t h  

c o r r o s i o n   p r o t e c t o r   1.  A f t e r   d r y i n g   a t   room  t e m p e r a t u r e   f o r  

1  d a y ,   t h e   p l a t e s   w e r e   s t o r e d   f o r   7  d a y s   in   a i r   a t   5 0 ° C .  

A f t e r   c o m p l e t i o n   of   t h e   t e s t i n g ,  a l l   of  t h e   p l a t e s   w e r e  

c l e a n e d   and  e x a m i n e d   w i t h   r e g a r d   to   p i t t i n g .   The  p l a t e s   w e r e  

t h e n   w e i g h e d   and  t h e   w e i g h t   r e d u c t i o n   in   g/m2  was  c a l c u l a t e d .  

P e n e t r a t i o n   i n t o   c r a c k s   was  d e t e r m i n e d   a c c o r d i n g   t o  

SS  18  60  17.   E i g h t   b l a s t e d   p l a t e s   w e r e   s c r e w e d   t o g e t h e r   t w o  

by  two  s o m e w h a t   s t a g g e r e d   in  r e l a t i o n   to  e a c h   o t h e r .   T h e  

b l a s t e d   s u r f a c e s   f a c e d   e a c h   o t h e r   and  had   p o i n t   c o n t a c t  

o v e r   t h e   common  s u r f a c e .   The  p l a t e s   w e r e   p l a c e d  v e r t i c a l l y  

and  w e r e   s p r a y e d   p e r p e n d i c u l a r   to   t h e   d o w n w a r d l y  f a c i n g  

b l a s t e d   s i d e .   A f t e r   7  d a y s   a t   2 3  ±   2°C  t h e   p l a t e s   w e r e  

s e p a r a t e d   a n d - t h e   p e n e t r a t i o n   was  d e t e r m i n e d .  

S p r a y i n g   w i t h   t h e   i n h i b i t o r   s o l u t i o n s   and  w a t e r   p r o -  
c e e d e d   as  a c c o r d i n g   to   t h e   f o l l o w i n g :  

A  p a i r   of  p l a t e s   was  s p r a y e d   once   w i t h   c o r r o s i o n  

p r o t e c t o r   2  and  c o r r o s i o n   p r o t e c t o r   1 .  

A  p a i r   of  p l a t e s   was  f i r s t   s p r a y e d   w i t h   w a t e r ;   t h e n  

w i t h   c o r r o s i o n   p r o t e c t o r   2  and  c o r r o s i o n   p r o t e c t o r   1 .  

A  p a i r   of  p l a t e s   was  s p r a y e d   w i t h   c o r r o s i o n   p r o t e c t o r  

2  and  c o r r o s i o n   p r o t e c t o r   1,  t h e   t r e a t m e n t   b e i n g   r e p e a t e d  

a f t e r   2  and  5  d a y s .  



A  p a i r   of  p l a t e s   was  f i r s t   s p r a y e d   w i t h   w a t e r   a n d  

t h e n   w i t h   c o r r o s i o n   p r o t e c t o r   2  and  c o r r o s i o n   p r o t e c t o r   1 ,  

t h e   t r e a t m e n t   b e i n g   r e p e a t e d   a f t e r   2  and  5  d a y s .  

The  r u s t   p r o t e c t i o n   on  a  m o i s t   s u r f a c e   was  d e t e r m i n e d  

a c c o r d i n g   to  SS  18  60  18.  0 .1   ml  of  c o r r o s i o n   p r o t e c t o r   2 

and  of   c o r r o s i o n   p r o t e c t o r   1  was  d r o p p e d   on  a  b l a s t e d   p l a t e  

s u r f a c e   w h i c h   was  m o i s t e n e d   w i t h   3%  s o d i u m   c h l o r i d e   s o l u -  

t i o n .   A f t e r   s t o r a g e   a t   2 3  i   2°C  and  5 0  ±   5%  r e l a t i v e   h u m i -  

d i t y   f o r   48  h o u r s ,   t h e   t e s t   p l a t e s   w e r e   e x a m i n e d   w i t h  

r e g a r d   to   c o r r o s i o n   of  t h e   s u r f a c e s   c o a t e d   w i t h   i n h i b i t o r  

s o l u t i o n s .   The  s p r e a d   of  t h e   i n h i b i t o r   s o l u t i o n s   on  t h e  

p l a t e   s u r f a c e   was  m e a s u r e d   and  t h e   mean  d i a m e t e r   was  c a l c u -  

l a t e d .  

T e s t   r e s u l t s  

C o r r o s i o n   t e s t i n g ,   w e i g h t   l o s s   a f t e r   e x p o s u r e   f o r   28 

d a y s .  

T e s t   p a n e l s   f rom  g r o u p   ( a ) ,   c l e a n ,   d e g r e a s e d   s u r f a c e s .  



The  e f f e c t   on  m e t a l s  

T o t a l   i m m e r s i o n   t e s t   in   e q u a l   p a r t s   of  c o r r o s i o n   p r o t e c t o r s   1 

and  2  a t   50°C  f o r   7  d a y s .  

S p r a y e d   and  a i r - d r i e d   t e s t   p l a t e s   a f t e r   s t o r a g e   a t   50°C  f o r  

7  d a y s .  

W e i g h t   l o s s   g/m2  0 . 0 5   0 .5   0 .7  0 . 7  

1)  P i t s   in   p h a s e   b o u n d a r y   b e t w e e n   p r e c i p i t a t e   and  l i q u i d  
l y i n g   on  t o p .   % 

2)  Z inc   c o m p l e t e l y   d i s s o l v e d   in   t h e   p r e c i p i t a t e   p h a s e .  

P e n e t r a t i o n   in   c r a c k s  

Maximum  p e n e t r a t i o n   3-5  mm  upon   s p r a y i n g   1  or   3  t i m e s .  

A n t i - r u s t   p r o t e c t i o n   on  m o i s t  s u r f a c e  

No  r u s t i n g .  

E x t e n t ,   d i a m e t e r   35  mm. 

The  t e s t   p e r f o r m e d   has   d e m o n s t r a t e d   t h a t   t h e   i n h i b i t o r  

s y s t e m ,   u n d e r   t h e   c o n d i t i o n s   p r e v a i l i n g   i n   t h e   t e s t   c h a m b e r ,  

on  an  a v e r a g e   was  a b l e   to   b r i n g   down  t h e   r a t e   of  c o r r o s i o n  

of  u n p r o t e c t e d   p u r e   s t e e l   c o a t e d   w i t h   s y n t h e t i c   r o a d   d i r t   b y  

a b o u t   45%,  f o r   u n p r o t e c t e d   p u r e   s t e e l   w i t h o u t   c o a t i n g   w i t h  

r o a d   d i r t   by  a b o u t   90%,  f o r   r u s t y   s t e e l   c o a t e d   w i t h   r o a d  

d i r t   by  40-75%  and  f o r   r u s t y   s t e e l   w i t h o u t   c o a t i n g   w i t h   r o a d  

d i r t   by  a b o u t   90%.  

As  r e g a r d s   t h e   p r o t e c t e d   p a n e l s   in   g r o u p s   (c)  and  ( d ) ,  

t h e   t e s t i n g   t i m e   was  t oo   s h o r t   to   r e v e a l   any  r e l i a b l e   d i f f e r -  

e n c e s   b e t w e e n   t e s t   and  c o n t r o l   p a n e l s .  

As  can  be  s e e n   f rom  the   r e s u l t s ,   t h e   i n v e n t i v e   c o r r o -  

s i o n   p r o t e c t o r   i s   a l s o   v e r y   e f f e c t i v e   on  o t h e r   m e t a l s   t h a n  

i r o n ,   as  t h e   r e s u l t s   w i t h   a l u m i n i u m ,   c o p p e r   and  z i n c  

d e m o n s t r a t e .   I t   i s   m e n t i o n e d   a b o v e   t h a t   t h e   s p r e a d i n g  

c a p a c i t y   of   t h e   i n v e n t i v e   w a t e r - b a s e d   c o r r o s i o n   p r o t e c t o r  

makes   i t   p o s s i b l e   to  p r o t e c t   a l l   p l a c e s   w h e r e   m o i s t u r e   c a n  



p e n e t r a t e .   The  e n t i r e   r u s t   f i l m   a l s o   p r o v i d e s   i m p r o v e d  

a d h e s i o n   f o r   t h e   u n d e r s e a l   w h i c h   can   be  a p p l i e d   e . g .   i n  

t h e   w h e e l   h o u s i n g   to   p r o t e c t   a g a i n s t   s t o n e s .  

Thus   t h e   a n t i - r u s t   a g e n t s   a c c o r d i n g   to   t h e   i n v e n t i o n  

p r o v i d e   a  s y n e r g e t i c   a n t i - r u s t   e f f e c t   f r o m   t h e   two  i n -  

h i b i t o r s   when  a p p l i e d   in   t he   m a n n e r   d e s c r i b e d   a b o v e .   T h e  

e f f e c t   i s   h o w e v e r   t o t a l l y   e l i m i n a t e d   i f   t h e   a n t i - r u s t  

a g e n t s   a r e   m i x e d   p r i o r   to  s p r a y i n g ,   or  i f   t h e   s p r a y i n g   i s  

d o n e   in   a n o t h e r   o r d e r .  

T h i s   m e t h o d   makes   i t   p o s s i b l e   to   r u s t - p r o t e c t   a n  

a u t o m o b i l e   s i m p l y   and  i n e x p e n s i v e l y   w i t h o u t   t h e   c u s t o m e r  

h a v i n g   to   r e l i n q u i s h   h i s   a u t o m o b i l e .   T h e  t r e a t m e n t   can   b e  

e a s i l y   d o n e   as  a  s t a n d a r d   s t e p   in   w a s h i n g .  







1.  M e t h o d   of   p r o t e c t i n g   m e t a l s   a g a i n s t   c o r r o s i o n ,  

c h a r a c t e r i z e d   in   t h a t   t h e r e   i s   a p p l i e d   to  t h e   m e t a l   s u r f a c e ,  

w i t h   an  i n t e r v e n i n g   p e r i o d   of  t i m e ,   a  s o l u t i o n   of  an  a n -  

i o n i c   c o r r o s i o n   i n h i b i t o r   and  a  s o l u t i o n   of   a  c a t i o n i c  

c o r r o s i o n   i n h i b i t o r .  

2.  M e t h o d   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

t h e   a n i o n i c   c o r r o s i o n   i n h i b i t o r   s o l u t i o n   i s   s p r a y e d   on  f i r s t  

and   t h e n ,   a f t e r   a  p e r i o d   of  t i m e ,   t h e   c a t i o n i c   c o r r o s i o n  

i n h i b i t o r   s o l u t i o n .  

3.  M e t h o d   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

t h e   i n h i b i t o r s   a r e   p r e s e n t   in   a q u e o u s   s o l u t i o n s .  

4.  M e t h o d   a c c o r d i n g   to  c l a i m s   1 - 2 ,   c h a r a c t e r i z e d   i n  

t h a t   t h e   s o l u t i o n s   a r e   s p r a y e d   in   m i s t   f o r m   on  w a t e r - w a s h e d ,  

s t i l l   we t   s u r f a c e s   one  a f t e r   t h e   o t h e r .  

5.  M e t h o d   a c c o r d i n g   to  c l a i m   l r   c h a r a c t e r i z e d   in   t h a t  

t h e   c o r r o s i o n   p r o t e c t i o n   i s   u s e d   f o r   a u t o m o b i l e s   in   c o n -  

j u n c t i o n   w i t h   w a s h i n g .  

6.  C o r r o s i o n   p r o t e c t i o n  f o r   s p r a y i n g   on  m e t a l s ,  

c h a r a c t e r i z e d   in  t h a t   a  f i r s t   s o l u t i o n   c o n s i s t s   of  p o l y -  

p h o s p h a t e   23%,  a l c o h o l   2%  and  w a t e r   73%,  and  t h a t   a  s e c o n d  

s o l u t i o n   f o r   s u b s e q u e n t   s p r a y i n g   c o n s i s t s   of  t a l l o w   d i a m i n e  

. e t h o x y l a t e   5%,  a l c o h o l   2%  and  w a t e r   9 3 % .  
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