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@  Non-petroleum  based  metal  corrosion  inhibitor  and  a  metal  object  coated  therewith. 

A  non-petroleum  based  metal  corrosion  inhibitor  is 
provided  in  the  form  of  a  solution  of  compounds  mixed 
together  in  particular  proportions  to  form  a  non-petroleum 
based  coating  for  preventing,  or  inhibiting,  the  oxidation 
of  metals.  The  solution  is  prepared  from  aliphatic  mono- 
basic  acids,  aromatic  acids,  amines  and  water,  with  or  wit- 
hout  a  lubricant.  A  coating  of  the  solution  inhibits  oxidation 
of  metal  surfaces,  provides  lubricity  and  need  not  be  re- 
moved  from  a  metal  surface  prior  to  painting. 



This   i n v e n t i o n   r e l a t e s   to  n o n - p e t r o l e u m   b a s e d   m e t a l  

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

D e s c r i p t i o n   of  the   P r i o r   Art   - 

Meta l   i n d u s t r i e s   and,  p a r t i c u l a r l y ,   the   s t e e l   i n d u s t r y  

are   p l a g u e d   w i th   t h e  p r o b l e m   of  c o r r o s i o n ,   e . g . ,  

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

With  the   more  r e f i n e d   me thods   of  p r o d u c i n g   h i g h e r  

g r a d e   s t e e l   s h e e t s   fo r   use  in  a u t o m o b i l e s ,   a p p l i a n c e s  

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

the   m a n u f a c t u r i n g   p r o c e s s ,   s t o r a g e   and  s h i p m e n t   h a s  

become  a  s i g n i f i c a n t   o n e .  

V a r i o u s   means  have  been  and  a re   b e i n g   employed   t o  

combat   t h i s   p r o b l e m .   I n h i b i t e d   p e t r o l e u m   b a s e d   o i l s  

a re   w i d e l y   used   as  c o a t i n g s   f o r   i n h i b i t i n g   the   c o r r o s i o n  

of  v a r i o u s   s t e e l s .   Th is   t ype   of  p r o t e c t i o n ,  h o w e v e r ,  

is  b e c o m i n g   i n c r e a s i n g l y   i m p r a c t i c a l   due  to  c o s t ,  

the   h a z a r d o u s   c o n d i t i o n s   c r e a t e d   by  the   use  of  t h e  

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

c o a t i n g s   a n d  d i f f i c u l t y   in  d i s p o s i n g   of  the   o i l  

f o l l o w i n g   i t s   r e m o v a l  f r o m  t h e  s t e e l .   A d d i t i o n a l l y ,  

s o - c a l l e d   smudg ing   is  s o m e t i m e s  c a u s e d   by  t h e  

p o l y m e r i z a t i o n   and  o x i d a t i o n   of  p e t r o l e u m   b a s e d  

i n h i b i t o r -  



c o m p o s i t i o n s .   S ince   the   s u r f a c e   of  s t e e l   i s  

m i c r o s c o p i c a l l y   p o r o u s ,   s u f f i c i e n t   o i l   is  a b s o r b e d   i n t o  

the   s u r f a c e   to  c ause   such  smudging  even  a f t e r   r emova l   o f  

the  p e t r o l e u m   b a s e d   i n h i b i t o r .   In  s p i t e   of  t h e s e  

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

they   p r o v i d e   the   r e q u i r e d   p r o t e c t i o n   a g a i n s t   c o r r o s i o n  

and  a l s o   s e r v e   to  p r o v i d e   l u b r i c a t i o n .  

I t   is   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n ,  

t h e r e f o r e ,   to  p r o v i d e   a  n o n - p e t r o l e u m   b a s e d   m e t a l  
c o r r o s i o n   i n h i b i t o r   t h a t   w i l l   p r o v i d e   p r o t e c t i o n   a g a i n s t  
o x i d a t i o n   and  w i l l   p r o v i d e   l u b r i c i t y   e q u i v a l e n t   o r  
s u p e r i o r   to  t h a t   of  p e t r o l e u m - b a s e d   i n h i b i t o r s   when  

a p p l i e d   to  m e t a l   s u r f a c e s   bu t   which  w i l l   not   p o s s e s s   t h e  
u n d e s i r a b l e   c h a r a c t e r i s t i c s   of  such  i n h i b i t o r s .  

This   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   become  a p p a r e n t   to  t h o s e   s k i l l e d  
in  the   a r t   from  the   f o l l o w i n g   summary  and  d e s c r i p t i o n   o f  

p r e f e r r e d   embod imen t s   of  the   i n v e n t i o n .  

SUMMARY  OF  THE  INVENTION 

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

p r o v i d e d   a  m e t a l   c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n   w h i c h  
is  a  w a t e r - b a s e d   s o l u t i o n   o f :  

(1)  a  CS-C20  a l i p h a t i c   m o n o b a s i c   a c i d :  
(2)  a  l u b r i c a n t ;  

(3)  an  a m i n o a l k y l a l k a n o l a m i n e ;  
(4)  an  a r o m a t i c   mono-  or  p o l y c a r b o x y l i c   a c i d ;  
a n d  

(5)  an  amine  which  forms  a  w a t e r - s o l u b l e   s a l t  
w i th   the   a c i d s .  

The  c o m p o s i t i o n   can  be  a p p l i e d   to  the   m e t a l s   by  s p r a y i n g  
or  r o l l i n g .  

In  a  s e p a r a t e   embodiment ,   a  m e t a l   c o r r o s i o n  

i n h i b i t i n g   c o m p o s i t i o n   which  is   a  w a t e r - b a s e d   s o l u t i o n  

of  the   a l i p h a t i c ,   m o n o b a s i c   a c i d ,   the   a r o m a t i c   a c i d  

and  amines   is  p r o v i d e d .  



The  c o m p o s i t i o n   a c c o r d i n g   to  the  p r e s e n t  
i n v e n t i o n   is  g e n e r a l l y   p r e p a r e d   as  a  c o n c e n t r a t e d  

aqueous   s o l u t i o n   c o n t a i n i n g   from  abou t   25  to  about   65% 

by  w e i g h t   of  the   n o n - a q u e o u s   c o m p o n e n t s .   For  a p p l i c a t i o n  
to  m e t a l   s u r f a c e s ,   t h i s   c o n c e n t r a t e   is  g e n e r a l l y   d i l u t e d  

up  to  about   5  t i m e s   wi th   w a t e r ,   i . e . ,   5  p a r t s   of  w a t e r  

to  1  p a r t   of  the   c o n c e n t r a t e .   The  c o m p o s i t i o n   o f f e r s  

p r o t e c t i o n   a g a i n s t   o x i d a t i o n   to  a luminum,  z inc   c o a t e d   o r  

g a l v a n i z e d   s t e e l ,   a luminum  c o a t e d   s t e e l ,   t i n   p l a t e d   s t e e l ,  
s t a i n l e s s   s t e e l ,   h igh   c a r b o n   e l e c t r i c a l   g rade   s t e e l ,   c o l d  

r o l l e d   c a r b o n   s t e e l   and  the  l i k e .  

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 
The  n o n - p e t r o l e u m   b a s e d   c o r r o s i o n   i n h i b i t i n g  

c o m p o s i t i o n   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   i n c l u d i n g  

a  p r e f e r r e d   c o m p o s i t i o n   which  c o n t a i n s   a  minor   amount  o f  

a  p e t r o l e u m   o i l ,   a p p e a r s   to  be  an  aqueous   s o l u t i o n   of  a  
r e a c t i o n   m i x t u r e   of  the   v a r i o u s   c o m p o n e n t s .   The  e x a c t  
mechan ism  of  the   f o r m a t i o n   of  the   s o l u t i o n ,   however ,   i s  

not   k n o w n .  

R e l a t i v e l y   h igh   m o l e c u l a r   w e i g h t   a l i p h a t i c ,  
m o n o b a s i c   a c i d s   are   employed   in  p r e p a r i n g   the  n o n -  
p e t r o l e u m   b a s e d   c o m p o s i t i o n   a c c o r d i n g   to  the   p r e s e n t  
i n v e n t i o n .   A l i p h a t i c   a c i d s   h a v i n g   from  abou t   8  to  a b o u t  
20  c a r b o n   atoms  have  been  found  to  be  u s e f u l   in  p r e p a r i n g  
the  c o m p o s i t i o n .   These  a c i d s   i n c l u d e   f a t t y   a c i d s ,   b o t h  
s a t u r a t e d   and  u n s a t u r a t e d ,   such  as  c a p r y l i c   a c i d ,  
p a l m i t i c   a c i d ,   s t e a r i c   a c i d ,   o l e i c   a c i d   and  l i n o l e i c  
a c i d   a n d ' r e s i n   a c i d s   such  as  a b i e t i c   a c i d   and  a c i d s  
i s o m e r i c   t h e r e w i t h .   These  a c i d s   can  be  used  a l o n e   o r  
in  c o m b i n a t i o n .  

In  a  p r e f e r r e d   embodiment   of  the   i n v e n t i o n ,  
a  m i x t u r e   of  t a l l   o i l   f a t t y   a c i d s   and  r o s i n ,   b e c a u s e   o f  

i t s   a v a i l a b i l i t y   and  c o s t   and  the   p r o p e r t i e s   of  t h e  

r e s u l t a n t   c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n ,   is  used  a s  
the  h igh   m o l e c u l a r   w e i g h t   a l i p h a t i c   a c i d   component   o f  



the   c o m p o s i t i o n .   Such  m i x t u r e s   a re   o b t a i n e d   as  a  

b y p r o d u c t   of  the   p a p e r   i n d u s t r y   from  t a l l   o i l   u s u a l l y  
r e c o v e r e d   from  p i n e   wood  " b l a c k   l i q u o r " .   O l e i c   a n d  
l i n o l e i c   a c i d s   are   the   ma jo r   c o m p o n e n t s   of  the   t a l l   o i l  

f a t t y   a c i d s   w i th   a c i d s   such  as  p a l m i t i c   a c i d ,   i s o s t e a r i c  

a c i d   and  s t e a r i c   a c i d   b e i n g   p r e s e n t   in  r e l a t i v e l y   m i n o r  

amounts .   In  a  t y p i c a l   m i x t u r e   of  t a l l   o i l   f a t t y   a c i d s  

and  r o s i n   u s e f u l   in  the   p r e s e n t   i n v e n t i o n ,   o l e i c   a c i d  

and  l i n o l e i c   a c i d   c o m p r i s e   abou t   45%  and  35%  by  w e i g h t ,  

r e s p e c t i v e l y ,   of  the   f a t t y   a c i d s .   Ros in   is  m a i n l y  

c o m p r i s e d   of  i s o m e r i c   forms  of  a b i e t i c   a c i d .   The  r o s i n  

can  be  p r e s e n t   in  amount  of  from  abou t   5  to  40%  b y  
w e i g h t ;   p r e f e r a b l y ,   lO  to  40%  by  w e i g h t ,   of  the   t a l l  
o i l   f a t t y   a c i d / r o s i n   m i x t u r e .   M i x t u r e s   c o n t a i n i n g   l e s s  

t han   abou t   5%  by  w e i g h t   of  r o s i n   c a n n o t   be  used   b e c a u s e  
of  p r o b l e m s   r e l a t i n g   to  v i s c o s i t y .   I n c r e a s e d   a m o u n t s  
of  r o s i n   a p p e a r   to  d e c r e a s e   the   v i s c o s i t y   of  t h e  
c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n .   M i x t u r e s   c o n t a i n i n g  

more  t han   abou t   40%  r o s i n   a re   not   e c o n o m i c a l .  

O the r   m i x t u r e s   of  a l i p h a t i c   a c i d s   such  a s  
t a l l o w ,   t he   ma jo r   c o n s t i t u e n t s   of  which  a re   o l e i c ,  
p a l m i t i c ,   s t e a r i c ,   m y r i s t i c   and  l i n o l e i c   a c i d s ,   c a n  
a l s o   be  employed   in  p r e p a r i n g   the   n o n - p e t r o l e u m   b a s e d  
c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n s   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 .   The  h i g h   m o l e c u l a r   w e i g h t   a l i p h a t i c ,  
m o n o b a s i c   a c i d   componen t   of  the   c o r r o s i o n   i n h i b i t i n g  
c o m p o s i t i o n   is  employed   in  an  amount  of  abou t   5  to  20 

p a r t s   by  w e i g h t   b a s e d   on  abou t   100  p a r t s   by  w e i g h t   o f  
the   c o n c e n t r a t e d   s o l u t i o n .  

The  c o m p o s i t i o n   a c c o r d i n g   to  the   p r e s e n t  
i n v e n t i o n   t y p i c a l l y   c o n t a i n s   a  minor   amount  of  a  
l u b r i c a n t   which  may  be  e i t h e r   a  p e t r o l e u m   or  a  n o n -  
p e t r o l e u m   p r o d u c t .   Any  of  the   p e t r o l e u m   o i l s   p r e s e n t l y  
employed   in  p e t r o l e u m   b a s e d   c o r r o s i o n   i n h i b i t i n g  
c o m p o s i t i o n s   fo r   s t e e l   are   b e l i e v e d   to  be  u s e f u l   in  t h e  



p r e s e n t   c o m p o s i t i o n .   Good  r e s u l t s   have  been  o b t a i n e d  

u s i n g   a  100  SSU  v i s c o s i t y   p e t r o l e u m   o i l .   In  l i e u   o f  

a  p e t r o l e u m   o i l ,   e s t e r s   such  as  b u t y l   s t e a r a t e ,   d i o c t y l  

s e b a c a t e ,   b u t y l   b e n z o a t e ,   or  any  of  the  l i g h t   a l k y l  
e s t e r s   w i th   b o i l i n g   r a n g e s   above  350°F  can  be  used  a s  
the  l u b r i c a n t .   In  a  p a r t i c u l a r l y   p r e f e r r e d   e m b o d i m e n t  

a  p e t r o l e u m   o i l   is  used   as  the  l u b r i c a n t .   To  o b t a i n   a  
s t a b l e   aqueous   s o l u t i o n   of  the   c o m p o s i t i o n   the  a m o u n t  
of  l u b r i c a n t   is  l i m i t e d   by  the  amount  of  the   h i g h  
m o l e c u l a r   w e i g h t   a l i p h a t i c   a c i d .   More  p a r t i c u l a r l y ,  
the  l u b r i c a n t   is  employed   in  an  amount  of  from  abou t   10  

to  20%  of  the  a l i p h a t i c   a c i d ,   i . e . ,   0.5  to  4  p a r t s   b y  
w e i g h t   per   100  p a r t s   by  w e i g h t   of  the   c o n c e n t r a t e d  
s o l u t i o n .   Amounts  of  g r e a t e r   t han   abou t   20%  are   n o t  

c o m p l e t e l y   s o l u b i l i z e d   in  the   c o m p o s i t i o n .  
In  a p p l i c a t i o n s   where  l u b r i c a t i o n   r e q u i r e m e n t s  

are  not   s e v e r e ,   the   l u b r i c a n t   can  be  o m i t t e d   from  t h e  

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

c o m p o s i t i o n s   w i l l   p r o v i d e   c o a t i n g s   which  g ive   g o o d  
c o r r o s i o n   p r o t e c t i o n   and  which  have  a  l u b r i c i t y   s i m i l a r ,  
fo r   example ,   to  soapy  w a t e r .   Such  l u b r i c i t y   is  b e l i e v e d  

to  r e s u l t   from  amine  soaps   or  s a l t s   of  the   a l i p h a t i c  
and  a r o m a t i c   a c i d s   employed   in  the   c o m p o s i t i o n s .  

The  a m i n o a l k y l a l k a n o l a m i n e   of  the   m e t a l  
c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n s   a c c o r d i n g   to  t h i s  

i n v e n t i o n   has  the  f o l l o w i n g   g e n e r a l   s t r u c t u r a l   f o r m u l a :  

w h e r e i n   Rl  and  R2  are   i n d e p e n d e n t l y   a l k y l i d e n e   of  1  -   4 

c a r b o n   atoms  and  R3  is  h y d r o g e n   or  a l k y l   of  1  -   4  c a r b o n  

a toms .   One  or  more  of  t h e s e   a m i n o a l k y l a l k a n o l a m i n e s   c a n  
be  employed   in  the  n o n - p e t r o l e u m   b a s e d   i n h i b i t o r  

c o m p o s i t i o n   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .  



A m i n o e t h y l e t h a n o l a m i n e   is  p r e s e n t l y   p r e f e r r e d   b e c a u s e  
of  i t s   c o s t   and  the   good  r e s u l t s   t h a t   i t   p r o v i d e s .   The  

s p e c i f i c   use  of  the   a m i n o a l k y l a l k a n o l a m i n e   a p p e a r s   t o  

be  i m p o r t a n t   to  o b t a i n i n g   a  s t a b l e   l u b r i c a n t - c o n t a i n i n g  

c o m p o s i t i o n   which  is  c o m p l e t e l y   c l e a r ,   w i l l   not   s t r a t i f y  
or  s e p a r a t e   and  which  can  be  d i l u t e d   up  to  abou t   5  t i m e s  

i t s   w e i g h t   w i t h   w a t e r .   The  amount  of  the   a m i n o a l k y l -  
a l k a n o l a m i n e   t y p i c a l l y   employed   is  0 .5   to  4  p a r t s   b y  
w e i g h t   pe r   1 0 0 ' p a r t s   by  w e i g h t   of  the   c o n c e n t r a t e d  
s o l u t i o n .   G r e a t e r   amounts   a re   not   r e q u i r e d   fo r   s t a b i l i t y  
and  are   not   w a r r a n t e d   from  the   s t a n d p o i n t   of  c o s t .  

Where  a  l u b r i c a n t   is  o m i t t e d   from  the   m e t a l  
c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n ,   the   s p e c i f i c   use  o f  

the   a m i n o a l k y l a l k a n o l a m i n e   does  not   a p p e a r   to  b e  

r e q u i r e d   to  o b t a i n   c l e a r ,   s t a b l e   s o l u t i o n s   which  p r o v i d e  

good  c o r r o s i o n   i n h i b i t i n g   c o a t i n g s .  
The  m e t a l   c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   i n c l u d e s   as  a  
c o r r o s i o n   i n h i b i t o r   a  w a t e r - s o l u b l e   amine  s a l t   of  a n  
a r o m a t i c   a c i d .   As  the  a r o m a t i c   a c i d   t h e r e   may  b e  

employed   an  a r o m a t i c   m o n o c a r b o x y l i c   a c i d   such  as  b e n z o i c  

a c i d   or  an  a r o m a t i c   p o l y c a r b o x y l i c   a c i d   such  as  p h t h a l i c ,  
i s o p h t h a l i c ,   t e r e p h t h a l i c   or  t r i m e l l i t i c   a c i d .   M i x t u r e s  
of  the   a r o m a t i c   a c i d s   may  a l s o   be  employed .   A l t h o u g h   i t  

has  not   been  c o n f i r m e d ,   i t   is  b e l i e v e d   t h a t   the   a r o m a t i c  

a c i d s   may  a l s o   c o n t a i n   o t h e r   f u n c t i o n a l   g roups   such  a s  

h y d r o x y   and  lower   a l k y l   g roups   which  do  not   i n h i b i t   t h e  

f o r m a t i o n   of  the   w a t e r - s o l u b l e   s a l t .   Good  c o r r o s i o n  

i n h i b i t i n g   e f f e c t s   have  b e e n  o b t a i n e d   e m p l o y i n g   a b o u t  

10  to  35  p a r t s   and,  p a r t i c u l a r l y ,   24  to  35  p a r t s   of  t h e  

a r o m a t i c   a c i d   per   100  p a r t s   by  w e i g h t   of  t he   c o n c e n t r a t e d  
s o l u t i o n .  

V i r t u a l l y   any  p r i m a r y ,   s e c o n d a r y ,   t e r t i a r y   o r  

c y c l i c   amine  which  forms  the   w a t e r - s o l u b l e   s a l t   w i t h  

the   a r o m a t i c   a c i d   can  be  used   in  the   c o m p o s i t i o n  



a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   c o r r o s i o n  

i n h i b i t i n g   p r o p e r t i e s .   P a r t i c u l a r l y   good  r e s u l t s   h a v e  

been  o b t a i n e d   wi th   the  use  of  ( lower   C2-C4)  a l k a n o l -  

amines   and,  p a r t i c u l a r l y ,   m o n o e t h a n o l a m i n e   a n d  
d i e t h a n o l a m i n e .   Other   s u i t a b l e   amines   are   t r i e t h a n o l ,  
d i i s o p r o p y l a m i n e ,   c y c l o h e x y l a m i n e   and  m o r p h o l i n e .   The 

amines   can  be  used  a lone   or  in  c o m b i n a t i o n .   The  a m i n e s  

employed  in  the  m e t a l - c o r r o s i o n   i n h i b i t i n g   c o m p o s i t i o n  
a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   a l s o   s e r v e   t o  
n e u t r a l i z e   the   a l i p h a t i c   a c i d   and  a p p e a r   to  a s s i s t   i n  

the  s o l u b i l i z a t i o n   of  the   l u b r i c a n t   c o m p o n e n t .   The  

t o t a l   amount  of  amines   employed   in  the   c o m p o s i t i o n ,  

i n c l u d i n g   the   amount  of  a m i n o a l k y l a l k a n o l a m i n e ,  

t h e r e f o r e ,   is  g e n e r a l l y   in  s l i g h t   e x c e s s   of  the   a m o u n t  

r e q u i r e d   to  n e u t r a l i z e ,   i . e . ,   form  s a l t s   w i t h ,   t h e  

a l i p h a t i c   and  a r o m a t i c   a c i d s .   Depend ing   on  the  a m o u n t s  
of  the   a l i p h a t i c   and  a r o m a t i c   a c i d s   employed ,   t h i s  

amount  of  the   amine  component   is  t y p i c a l l y   w i t h i n   t h e  

r ange   of  5  to  25  p a r t s   by  w e i g h t   per   100  p a r t s   by  w e i g h t  
of  the   c o n c e n t r a t e d   s o l u t i o n .   In  p r e f e r r e d   e m b o d i m e n t s  

the   amount  is  w i t h i n   the  r ange   of  15  to  20  p a r t s   b y  
w e i g h t   per   100  p a r t s   by  w e i g h t   of  the   c o n c e n t r a t e .  

A l t h o u g h   the  t o t a l   amount  of  the   h i g h  
m o l e c u l a r   w e i g h t   a l i p h a t i c   m o n o b a s i c   a c i d ,   l u b r i c a n t ,  
a r o m a t i c   a c i d   and  s a l t - f o r m i n g   amines   can  va ry   w i t h i n  

the   r a n g e s   d e s c r i b e d   above ,   fo r   p r a c t i c a l   use  as  a  

c o n c e n t r a t e ,   the   n o n - a q u e o u s   componen t s   of  t h e  

c o m p o s i t i o n s   are   employed   in  an  amount  of  from  25  to  65 

p a r t s   per   100  p a r t s   by  w e i g h t   of  the   c o n c e n t r a t e .   I n  

p a r t i c u l a r l y   p r e f e r r e d   c o m p o s i t i o n s ,   the   n o n - a q u e o u s  
componen t s   are  employed   in  an  amount  of  from  55  to  65 

p a r t s   per   100  p a r t s   by  w e i g h t   of  the   c o n c e n t r a t e ;   t h e  

r e m a i n d e r   of  the   c o n c e n t r a t e   b e i n g   w a t e r .   To  f a c i l i t a t e  

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



d i l u t e d   up  to  5  t i m e s ,   p r e f e r a b l y   abou t   4  t i m e s ,   w i t h  

w a t e r ,   i . e . ,   up  to  500  p a r t s   of  w a t e r   pe r   100  p a r t s  
of  the   c o n c e n t r a t e .  

The  s e q u e n c e   of  a d d i t i o n   of  the   v a r i o u s  

componen t s   a p p e a r s   to  be  i m p o r t a n t   to  ge t   a  f i n i s h e d  

p r o d u c t   which  i s   c l e a r ,   s t a b l e   and  which  can  be  d i l u t e d  

to  p r o d u c e   a  s t a b l e   p r o d u c t   fo r   f i n a l   u s e .  
G e n e r a l l y ,   the   m i x t u r e   of  the   a b o v e - d e s c r i b e d  

a l i p h a t i c ,   m o n o b a s i c   a c i d   componen t   and  l u b r i c a n t   a r e  
added  to  w a t e r   w i th   s t i r r i n g   in  a  s u i t a b l e   m i x i n g  
d e v i c e .   This   is   f o l l o w e d   by  the   a d d i t i o n   of  t h e  

a m i n o a l k y l a l k a n o l a m i n e   which   c a u s e s   the   f o r m a t i o n  
of  a  c l o u d y   e m u l s i o n .   An  amount   of  the   amine  ( w h i c h  



forms  the   w a t e r - s o l u b l e   s a l t   w i th   t h e   a r o m a t i c   a c i d )  

in  e x c e s s   of  t h a t   r e q u i r e d   to  form  a  c l e a r   s o l u t i o n  

from  the   c l o u d y   e m u l s i o n   is   t hen   added  f o l l o w e d   by  t h e  

a r o m a t i c   a c i d   and  the   r e m a i n d e r   of  the   s a l t - f o r m i n g  -  

amine .   In  a n o t h e r   v a r i a t i o n ,   a  s o l u t i o n   of  the   a r o m a t i c  

a c i d   and  s a l t - f o r m i n g   amine  can  be  added  to  a  s o l u t i o n  

of  the   a l i p h a t i c   a c i d  -   l u b r i c a n t  -   a m i n o a l k y l a l k a n o l a m i n e .  

A  u n i q u e   c h a r a c t e r i s t i c   of  the   p r e s e n t   i n v e n t i o n   i s  

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

n a t u r a l   or  s y n t h e t i c ,   can  be  c o m p l e t e l y   s o l u b i l i z e d   i n  

w a t e r   when  the   amounts   of  the   c o m p o n e n t s   of  the   n o n -  

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

w i t h i n   the   r a n g e s   d e s c r i b e d   a b o v e .  

The  p r e p a r a t i o n   of  t y p i c a l   55  g a l l o n   (208  l i t r e )  

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

b a s e d   c o r r o s i o n   i n h i b i t o r   is   d e s c r i b e d   be low  ( a p p r o x -  

ima te   w e i g h t s   a re   in  p a r e n t h e s i s ) :  

(1)  Pump  30  g a l l o n s   of  w a t e r   (250  l b s ) ( 1 1 4   l i t r e s ,  

113  kg . )   a t  1 2 0 ° F  ( 4 9 ° C )  i n t o   t a n k   and  a g i t a t e .  

Add  10  g a l l o n s   (38  l i t r e s )   of  a  t a l l   o i l   f a t t y  

a c i d / r o s i n   m i x t u r e   (80  l b s ) ( 3 6   kg)  s o l d   u n d e r  

the   t r a d e n a m e  U n i t o l - D T - 4 0   by  Union  Camp  a n d  

1  or  2  g a l l o n s   ( 3 . 8  o r   7.6  l i t r e s )   of  100  SSU 

v i s c o s i t y   p e t r o l e u m   o i l   (7-14   l b s ) ( 3 . 2  -   6.4  k g )  

The  o i l   w i l l   d i s s o l v e   in  the   t a l l / o i l - r o s i n  



m i x t u r e ,   bu t   n e i t h e r   t he   p e t r o l e u m   o i l  

not   t he   t a l l   o i l   f a t t y   a c i d / r o s i n   m i x t u r e  

w i l l   d i s s o l v e   in  w a t e r .   Whi le   a g i t a t i n g   a d d  

one  g a l l o n   of  a m i n o e t h y l e t h a n o l a m i n e   (8  l b s )  

(3 .6   k g ) . . A n   o i l   in  w a t e r   e m u l s i o n   w i l l  

form.   Th i s   e m u l s i o n   i s   m i l k y   and  c o m p l e t e -  

ly  o p a q u e .   Add  8  g a l l o n s   (30  l i t r e s )  

of  m o n o e t h a n o l a m i n e   (64  l b s ) ( 2 9   k g . )   a n d  

the   m i x t u r e   w i l l  b e c o m e   c l e a r   and  s t a b l e .  

Add  100  pounds   (45  k g . )   of  b e n z o i c   a c i d   a n d  

the   m i x t u r e   w i l l   become  h a z y   b e c a u s e   of  t h e  

p o r t i o n   of   t he   b e n z o i c   a c i d   which   has   n o t  

been   n e u t r a l i z e d   to   a  s o l u b l e   s a l t .   To 

c o m p l e t e   n e u t r a l i z a t i o n   of  t he   b e n z o i c   a c i d ,  

add  more  m o n o e t h a n o l a m i n e   (or   m o r p h o l i n e ,  

c y c l o h e x y l a m i n e ,   e t c . )   u n t i l   t he   s o l u t i o n   i s  

c o m p l e t e l y   c l e a r   and  has   a  pH  of  8 .0  to   9 . 5 .  

C o n t i n u e   m i x i n g   f o r   30  m i n u t e s   and  r e c h e c k  

pH.  I f   pH  d r o p s   be low  8 . 0 ,   add  more  m o n o -  

e t h a n o l a m i n e   to   b r i n g   pH  to  9 . 0 .  

(2)  Dump  30  g a l l o n s   of  w a t e r   (250  1 b s ) ( 1 1 4  

l i t r e s ,   113  kg)  a t   1 1 0  -   120°F  ( 4 3  -   490C)  

i n t o   a  t a n k ,   add  10  g a l l o n s   (38  l i t r e s )   o f  

t a l l   o i l   f a t t y   a c i d s   c o n t a i n i n g   8  -   1 2 %  

r o s i n   a c i d s .   Whi le   a g i t a t i n g ,   add  o n e  

q u a r t   of  a m i n o e t h y l e t h a n o l a m i n e .   The  t a l l  



o i l / r o s i n   m i x t u r e   w i l l   e m u l s i f y   ( s o l u t i o n  

w i l l   be  m i l k y ) .   Then  add  2  1/2  g a l l o n s  

(9 .5   l i t r e s )   of  d i e t h a n o l a m i n e   and  the   s o l -  

u t i o n   w i l l   c l e a r   and  t h i c k e n .   Whi le   a g i t a t -  

ing  s l o w l y   add  45  pounds   (20  kg . )   o f  

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

r e m a i n   c l e a r   and  the   v i s c o s i t y   w i l l   d r o p .  

D i l u t e   up  to  5 5  -   58  g a l l o n s   ( 2 0 8  -   220  

l i t r e s )   w i t h   w a t e r   and  c o n t i n u e   a g i t a t i n g  

u n t i l   a l l   the   t e r e p h t h a l i c   a c i d   has  d i s s -  

o l v e d .   The  v i s c o s i t y   of  the   f i n i s h e d   s o l u t i o n  

at  1 0 0 ° F - ( 3 8 ° C )   w i l l   be  abou t   the   s a m e  

as  a  30  wt  c o m m e r c i a l   g r a d e   l u b r i c a t i n g  

o i l .  

For  use  a t   t he   m i l l s   or  m a n u f a c t u r i n g   p l a n t s ,  

a  c o m p o s i t i o n   p r e p a r e d   as  d e s c r i b e d   above  i s  

d i l u t e d   w i t h   up  to  5  p a r t s   of  w a t e r   and  a p p l i e d   a s  

e i t h e r   a  r u s t   p r e v e n t a t i v e   a n d / o r   l u b r i c a n t .   T h e  

r e c o m m e n d e d  d i l u t i o n   r a t i o   is   1  p a r t   c o n c e n t r a t e  

to  a b o u t   4  p a r t s   w a t e r .  

P r e f e r r e d   c o m p o s i t i o n s   a c c o r d i n g   to  the   p r e s e n t  

i n v e n t i o n   a re   fo rmed   by  the   s e q u e n t i a l   a d d i t i o n  

of  the   f o l l o w i n g   compounds  to  250  lbs   ( a b o u t   30 

g a l l o n s ;   113  kg,  114  l i t r e s )   of  w a t e r   w i t h   s t i r r i n g  

( w e i g h t s   are   a p p r o x i m a t e ) :  



a n d  

The  above  f o r m u l a t i o n s   use  on ly   1  or  2  g a l l o n s  

(3 .8   or  7 .6   l i t r e s )   of  p e t r o l e u m   o i l   pe r   f i f t y - f i v e  

g a l l o n   (208  l i t r e )   b a t c h   of  c o n c e n t r a t e .   When  t h e  

c o n c e n t r a t e d   s o l u t i o n   is   d i l u t e d   f o u r   to  one  w i t h  

w a t e r ,   i t   a c t s   as  a  d i r e c t   r e p l a c e m e n t   f o r   o i l   a n d  :  

r e p l a c e s   up  to  200  g a l l o n s   (757  l i t r e s )   s o l u t i o n . .  

A c t u a l   t e s t s   have   shown  t h a t   when  used   as  a  r e p l a c e -  

ment  f o r   o i l ,   one  q u a r t   ( 1  l i t r e )   of  t he   s o l u t i o n  

r e p l a c e s   two  g a l l o n s   ( 7 .6   l i t r e s )   of  o i l ,   so  t h e  

o v e r a l l   use  of  o i l   by  s t e e l   mi l l s   i s   r e d u c e d   c o n s i d e r -  



a b l y .  

With  the   c o s t   of  p e t r o l e u m   i n c r e a s i n g   d r a m a t i c a l l y  

the  s a v i n g s   t h r o u g h   the   use  of  the   c o m p o s i t i o n s  

d e s c r i b e d   h e r e i n   a r e -  



c o n s i d e r a b l e .   A l so ,   l a r g e   q u a n t i t i e s   of  p e t r o l e u m   c a n  
be  r e l e a s e d   fo r   more  i m p o r t a n t   u s e s .  

A n o t h e r   a d v a n t a g e   of  t h i s   s o l u t i o n   o v e r  

p e t r o l e u m - b a s e d   i n h i b i t o r s   is  t h a t   the   p e t r o l e u m - b a s e d  

c o m p o s i t i o n s   must  be  removed  from  the   s t e e l   b e f o r e   i t  

can  be  p a i n t e d .   When  d e g r e a s i n g   is  p e r f o r m e d ,   c h l o r i n a t e d  

s o l v e n t s ,   such  as  t r i c h l o r o e t h y l e n e   or  p e r c h l o r o e t h y l e n e  

are   u sed .   Both  a re   s u s p e c t e d   c a r c i n o g e n s   and  u sage   o f  
each  is   now  r e s t r i c t e d .   EPA  and  OSHA  have  s e v e r e l y  
r e d u c e d   the   p e r m i s s i b l e   l i m i t s   of  t h e s e   s u b s t a n c e s   in  t h e  

a t m o s p h e r e .   D e g r e a s i n g   is  a l s o   e x p e n s i v e .   Oil   d i s p o s a l  
a l s o   p r e s e n t s   an  e x p e n s i v e   p r o b l e m .   When  w a s h i n g   i s  
e x e r c i s e d   to  remove  the   o i l ,   d e t e r g e n t s   and  c a u s t i c  

s o l u t i o n s   must  be  u s e d .   The  wash  w a t e r   and  o i l   c a n n o t  
be  d i s c h a r g e d   i n t o   the   d r a i n a g e   s y s t e m s .  

The  c o m p o s i t i o n   a c c o r d i n g   to  the   p r e s e n t  
i n v e n t i o n   does  no t   have   to  be  removed  from  the   s u r f a c e  

of  m e t a l s   p r i o r   to  p a i n t i n g   in  most   c a s e s .   However,   when  
i t   must  be  removed,   w a t e r   w i l l   remove  i t   from  the   s u r f a c e .  
The  w a t e r   can  be  d i s c h a r g e d   i n t o   d r a i n s   s i n c e   t h e  
s o l u t i o n   is   b i o d e g r a d a b l e .  

The  a p p l i c a t i o n   of  the   p e t r o l e u m - b a s e d  
i n h i b i t o r   c o m p o s i t i o n s   at  the   m i l l s   c r e a t e s   f u r t h e r  

h a z a r d s   b e c a u s e   fo r   eve ry   g a l l o n   of  o i l   which  is  a p p l i e d ,  

some  w i l l   d r i p   o f f   and  c r e a t e   u n s a f e   w o r k i n g   c o n d i t i o n s .  

When  the   o i l   is   a p p l i e d   to  s h e e t s   which  a re   c o i l e d ,   o i l  

is   s p r e a d   t h r o u g h o u t   t he   a r e a   b e c a u s e   of  the   c e n t r i f u g a l  
m o t i o n   of  t he   c o i l i n g   o p e r a t i o n .   S o l v e n t s   a re   used   t o  

c l e a n   the   work  a r e a ,   which  may  c r e a t e   a d d i t i o n a l   h a z a r d s .  

These  o p e r a t i o n s   a re   e l i m i n a t e d   w i th   the   use  of  t h e  

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

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

When  employed   in  a  s t e e l   making  o p e r a t i o n ,  
the   i n h i b i t o r   c o m p o s i t i o n   of  the   p r e s e n t   i n v e n t i o n   s h o u l d  

be  a p p l i e d   a f t e r   p i c k l i n g   and  ho t   r o l l   r e d u c t i o n  



o p e r a t i o n s ,   and  p r i o r   to  co ld   r e d u c t i o n ,   b e c a u s e   t h e  
c l e a n e d   p i c k l e d   s h e e t   is  ve ry   s u s c e p t i b l e   to  r u s t i n g .  

R e a p p l i c a t i o n   of  the   c o m p o s i t i o n   a f t e r   the   f i n a l  

r e d u c t i o n   p r o t e c t s   the   c o i l s   d u r i n g   s t o r a g e   p r i o r  
to  a n n e a l i n g .   The  c o m p o s i t i o n   can  be  r e a p p l i e d   a t  
the  t emper   m i l l   o p e r a t i o n ,   e i t h e r   on  the   e n t r y   or  e x i t  

s i d e   of  the   t emper   m i l l .   When  t he   c o m p o s i t i o n   i s  

a p p l i e d   at  the   e n t r y   s i d e ,   a  ve ry   f i n e   m i s t   a p p l i c a t i o n  
is  d e s i r a b l e   so  as  not   to  c ause   p r o b l e m s   on  the   t e m p e r  
m i l l   r o l l s .   The  c o m p o s i t i o n   is  a p p l i e d   at  the   e x i t   s i d e  

of  the  t emper   m i l l   e i t h e r   as  a  l i g h t   or  heavy  s p r a y .  
This   a l s o   a p p l i e s   when  the   s o l u t i o n   is  a p p l i e d   at  t h e  

s t r e t c h   or  s h e a r   l i n e .  

T e s t s   in  a  h u m i d i t y   c a b i n e t   or  on  c o i l s   s t o r e d  
fo r   two  months  show  t h a t   the   p r o t e c t i o n   a f f o r d e d   by  t h e  

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

the   p r e s e n t   i n v e n t i o n   is  as  good,  or  b e t t e r ,   t h a n  
c o n v e n t i o n a l   i n h i b i t e d   o i l s .  

EXAMPLES 

To  i l l u s t r a t e   the   c o r r o s i o n   i n h i b i t i n g  

p r o p e r t i e s   of  the   n o n - p e t r o l e u m   based   c o r r o s i o n   i n h i b i t o r  

c o m p o s i t i o n s   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   when  

a p p l i e d   to  s t e e l ,   the   f o l l o w i n g   c o m p o s i t i o n s   w e r e  

p r e p a r e d   a c c o r d i n g   to  the   g e n e r a l   p r o c e d u r e s   d e s c r i b e d  
above .   In  the   c o m p o s i t i o n s ,   p e r c e n t a g e s   a re   by  w e i g h t  
and  the   t a l l   o i l   f a t t y   a c i d s / r o s i n   m i x t u r e s   employed  a r e  

c o m m e r c i a l l y   a v a i l a b l e   c o m p o s i t i o n s   in  which  the   f a t t y  
a c i d s   a r e -  



composed  p r i m a r i l y   of  a  m i x t u r e   of  o l e i c   and  l i n o l e i c   a c i d s :  









These   c o m p o s i t i o n s   were  e v a l u a t e d   f o r   c o r r o s i o n   , 

i n h i b i t i n g   p r o p e r t i e s   a c c o r d i n g   to  the   t e s t i n g   p r o c e -  

d u r e s   d e s c r i b e d   be low .   Data   f o r   o t h e r  c o r r o s i o n  

i n h i b i t i n g   c o m p o s i t i o n s   a re   p r e s e n t e d   f o r   c o m p a r a t i v e  

p u r p o s e s .  

TESTING  PROCEDURE 

Cold  r o l l   dry   s t r i p s   (1  1 / 4 " ,   3 .2cm.   wide  b y  

4",  10 .2cm.   l ong ,   d ry ,   c l e a n   and  r u s t - f r e e )  w e r e  

used  as  t e s t   s p e c i m e n s .   A  1 /16"   ( l . 6 m m . )   h o l e   w a s  

p u n c h e d   1 /8"   ( 3 .2   mm.)  form  the   top   and  b o t t o m ,  

and  5 /8"   ( 1 . 6 ' c m . )   from  one  s i d e .   A  hook ,   f a b r i c a t e d  

from  g a l v a n i z e d   w i r e ,   was  u sed   to   hang  the   s t r i p s   i n  

a  h u m i d i t y   c a b i n e t .   Each  s t r i p   was  marked   f o r  

i d e n t i f i c a t i o n   by  e m b o s s i n g   a  number  w i t h   a  m e t a l   s t a m p  

abou t   1 /4"   (6 .4mm.)   bolow  the   p u n c h e d   h o l e .   To 

s t a n d a r d i z e   t he   t e s t ,   a  s t r i p   as  d e s c r i b e d   a b o v e  

was  d i p p e d   2"  (5cm.)   in  the   s o l u t i o n   to  be  t e s t e d  

and  s u s p e n d e d   by  a  m e t a l   hook  w i t h   the   d i p p e d   o r  

c o a t e d   p o r t i o n   of  t he   s t r i p   at   the   b o t t o m .  



The  s t r i p   was  a l l o w e d   to  dry  or  d r a i n   f o r   one  h o u r ,  

and  the   hook  t r a n s f e r r e d   to  the   o p p o s i t e   end  o f  

the  s t r i p ,   which   was  t hen   s u s p e n d e d   on  a  r a ck   in  t h e  

h u m i d i t y   c a b i n e t .   The  c o a t e d   or  d i p p e d   end  was  now 

on  t op ,   and  the   l ower ,   u n c o a t e d   end  of  the   s t r i p   o n  

the  b o t t o m .   The  c o n d i t i o n s   in  the   h u m i d i t y   c a b i n e t  

were  m a i n t a i n e d   a  100°F  (38°C)  and  100%  h u m i d i t y .  



O b s e r v a t i o n s   of   t he   s t r i p   were  made  e v e r y   24  h o u r s .   T h e  

lower   or  dry  p a r t s   of  a l l   s t r i p s   were  c o m p l e t e l y   r u s t e d   a f t e r  

24  h o u r s .   Al l   t e s t s   were   run  for   120  h o u r s .  

The  c o n d i t i o n   of  the   c o a t e d   p a r t s   were   g r a d e d   as  f o l l o w s :  

A.  C o m p l e t e l y   f r e e   of  r u s t  

B.  S l i g h t   r u s t i n g   on  the   s u r f a c e ,   but   l e s s   t h a n  
a p p r o x i m a t e l y   2% 

C.  Rus t   on  a p p r o x i m a t e l y   5 -  10%  of  t he   a r e a  

D.  C o m p l e t e l y   r u s t e d  







1.  A  n o n - p e t r o l e u m   b a s e d   m e t a l   c o r r o s i o n  

i n h i b i t i n g   c o m p o s i t i o n   c o n s i s t i n g   e s s e n t i a l l y   of  a  

s o l u t i o n   of  one  p a r t   by  w e i g h t   of  a  a q u e o u s   c o n c e n t r -  

a t e   and  0  to  f i v e   p a r t s   by  w e i g h t   of  w a t e r ,   s a i d  

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

per   100  p a r t s   by  w e i g h t   of  t he   c o n c e n t r a t e ,   t h e  

p r o d u c t   of  m i x i n g  

(a)  5  to  20  p a r t s   by  w e i g h t   of  a n  

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

from  8  to   20  c a r b o n   a t o m s ;  

( b )  0   to  4  p a r t s   by  w e i g h t   of  a  

l u b r i c a n t ;  

(c)  10  to  35  p a r t s   by  w e i g h t   of  a n  

a r o m a t i c   mono  @  p o l y c a r b o x y l i c  

a c i d ;   a n d  

(d)  an  amine  which   forms  a  w a t e r  

s o l u b l e   s a l t   w i t h   t he   a l i p h a t i c  

and  a r o m a t i c   a c i d s .  

2.  A  n o n - p e t r o l e u m   b a s e d   m e t a l   c o r r o s i o n  

i n h i b i t i n g   c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   1  w h e r e -  

in  t he   s a i d   aqueous   c o n c e n t r a t e  i s  a  s o l u t i o n   c o m p -  

r i s i n g ,   p e r   100  p a r t s   by  w e i g h t   of  t he   c o n c e n t r a t e ,  

the   p r o d u c t   of  m i x i n g   in  an  a q u e o u s   m e d i u m ;  

(a)  5  to  20  p a r t s   by  w e i g h t   of  a n  



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

from  8  to  20  c a r b o n   a t o m s ;  

(b)  0.5  to  4  p a r t s   by  w e i g h t   of  a  

l u b r i c a n t ;  

(c)  an  a l k y l a m i n o a l k a n o l a m i n e   of  t h e  

f o r m u l a :  

where   R1and  R2  are   i n d e p e n d e n t l y  

a l k y l e n e   of  1  -   4  c a r b o n   a t o m s ,  

and  R 3  i s   h y d r o g e n   or  a l k y l   o f  

1  -  4   c a r b o n   a t o m s ;  

(d)  10  to  35  p a r t s   by  w e i g h t   of  a n  

a r o m a t i c   mono or  p o l y c a r b o x y l i c  

a c i d ;   a n d  

(e)  an  amine  which   forms  a  w a t e r -  

, s o l u b l e   s a l t   w i t h   t he   s a i d   a r o m a t i c  

a c i d ,  

The  amount  of  amines   (c)  and  (e)  b e i n g   in  s l i g h t  

e x c e s s   of  t h a t   n e c e s s a r y   to  n e u t r a l i z e   t he   a l i p h a t i c  

and  a r o m a t i c   a c i d s   (a)  and  ( d ) .  

3.  The  c o m p o s i t i o n   of  Cla im  2  w h e r e i n   t h e  

amount  of  the   a l k y l a m i n o a l k a n o l a m i n e   (c)  of  t h e  

c o n c e n t r a t e   is   0.5  to  4  p a r t s   by  w e i g h t .  

4.  The  c o m p o s i t i o n   of  C la im  2  or  3  w h e r e i n ,  

the   s a i d   a l k y l a m i n o a l k a n o l a m i n e   (c)  a m i n o e t h y l e -  



t h a n o l a m i n e .  

5.  The  c o m p o s i t i o n   of  any  of  Cla im  2  to  4 

w h e r e i n   the   amine  (e)  is  an  a l k a n o l a m i n e   in  w h i c h  

the   a l k y l   g roup   has  2  -  4   c a r b o n   a toms ,   c y c l o h e x y - -  

l a m i n e ,   d i i s o p r o p y l a m i n e ,   or  m o r p h o l i n e .  

6.  The  c o m p o s i t i o n   of  any  of  C la ims   2  to  5 

w h e r e i n   the   l u b r i c a n t   (b)  is  a  p e t r o l e u m   o i l   o r  

an  e s t e r .  

7.  The  c o m p o s i t i o n   of  Claim  6  w h e r e i n   t h e  

l u b r i c a n t   ( b )  i s   a  100  SSU  v i s c o s i t y  p e t r o l e u m . o i l .  

8.  The  c o m p o s i t i o n   of  any  one  of  C la ims   2  t o  

7  w h e r e i n   the   amoun t s   of  the   c o m p o n e n t s   of  s a i d  

a q u e o u s   c o n c e n t r a t e ,   pe r   100  p a r t s   by  w e i g h t   o f  

the   c o n c e n t r a t e ,   a r e :  

9.  The  c o m p o s i t i o n   of  a n y  o n e   of  Cla im  2  to  8 

w h e r e i n   t he   t o t a l   amount  of  c o m p o n e n t s   ( a ) ,   ( b ) , ( c )  

(d)  and  (e)  of  s a i d   a q u e o u s   c o n c e n t r a t e   is   25  t o  

65  p a r t s   pe r   100  p a r t s   by  w e i g h t   of  c o n c e n t r a t e ,  

the   r e m a i n d e r   b e i n g   w a t e r .  

10.  The  c o m p o s i t i o n   of  Cla im  9  w h e r e i n   the   t o t a l  



.  amount  of  c o m p o n e n t s   ( a ) ,   (b ) ,   ( c ) ,  ( d )   and  ( e )  

of  s a i d   a q u e o u s   c o n c e n t r a t e   i s   55  to  65  p a r t s   pe r   100  

by  w e i g h t   of  c o n c e n t r a t e ,   t he   r e m a i n d e r   b e i n g   w a t e r .  

l l .   The  c o m p o s i t i o n   of  any  of  Cla im  1  to  10  

w h e r e i n   t he   a l i p h a t i c ,   m o n o b a s i c   a c i d   is   o l e i c  

a c i d ,   l i n o l e i c   a c i d ,   c a p r y l i c   a c i d ,   p a l m i t i c   a c i d ,  

s t e a r i c   a c i d ,   m y r i s t i c   a c i d ,   a b i e t i c   a c i d   or  a  m i x -  

t u r e   t h e r e o f .  

12.  The  c o m p o s i t i o n   of  any  of  C la ims   1  to  10 

w h e r e i n   the   a l i p h a t i c ,   m o n o b a s i c   a c i d   i s   a  m i x t u r e  

of  t a l l   o i l   f a t t y   a c i d s   and  r o s i n   or  is   t a l l o w .  

13.  The  c o m p o s i t i o n   of  any  of  C la ims   1  t o l 2  

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

a c i d ,   t e r e p h t h a l i c   a c i d ,   i s o p h t h a l i c   a c i d ,   o r  

t r i m e l l i t i c   a c i d .  

14.  A  m e t a l   o b j e c t  c o a t e d  w i t h  t h e   c o r r i s i o n  

i n h i b i t i n g   c o m p o s i t i o n  o f  a n y   one  of  C l a i m s   1  t o   1 4 .  
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