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©  Alkaline  cleaner  for  aluminum. 
  A  cleaning  composition  bath,  concentrate  for  its  prepara- 
tion,  and  method  of  use  of  an  aqueous  alkaline  cleaner  com- 
prising  an  ethylenediaminetetraacetic  acid  or  nitrilotriacetic 
acid  alkali  metal  salt,  an  inorganic  alkali  metal  phosphate,  a 
surfactant  and  optionally  an  aluminum  sequestrant,  other 
inorganic  salts  and  an  alkali  metal  hydroxide,  if  needed,  to 
adjust  the  pH  of  the  composition  to  at  least  11.0. 



T h i s   a p p l i c a t i o n   i s   a  c o n t i n u a t i o n - i n - p a r t   of  U . S .  

P a t e n t   A p p l i c a t i o n   S e r i a l   No.  7 3 3 , 5 4 6 ,   f i l e d   May  1 3 ,  
1 9 8 5 .  

BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  t h e   c l e a n i n g   of  a l u m i n u m  

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

c o n t a i n i n g   l u b r i c a n t   c o n t a m i n a n t s ,   u s i n g   an  a l k a l i n e  

c o m p o s i t i o n .  

2.  S t a t e m e n t   of  t h e   R e l a t e d   A r t  -  

C o n t a i n e r s   of  a l u m i n u m   and  a l u m i n u m   a l l o y s   a r e  

m a n u f a c t u r e d   by  a  d r a w i n g   and  f o r m i n g   o p e r a t i o n ,   c o m -  

m o n l y   r e f e r r e d   to  as  d r a w i n g   and  i r o n i n g .   T h i s   o p e r a -  
t i o n   r e s u l t s   in  t he   d e p o s i t i o n   of  l u b r i c a n t   and  f o r m i n g  

o i l   c o n t a m i n a n t s   on  t h e   s u r f a c e s   of  t he   c o n t a i n e r .   I n  

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

s i t e d   on  t he   s u r f a c e s ,   w i t h   r e l a t i v e l y   l a r g e r   q u a n -  
t i t i e s   p r e s e n t   on  t h e   i n s i d e   s u r f a c e   of  t h e   c o n t a i n e r .  

P r i o r   to  p r o c e s s i n g   t he   c o n t a i n e r s ,   e . g .   c o n v e r -  

s i o n   c o a t i n g   and  s a n i t a r y   l a c q u e r   d e p o s i t i o n ,   t h e   s u r -  
f a c e s   of  t he   c o n t a i n e r s   mus t   be  c l e a n   and  f r e e   o f  

w a t e r b r e a k s ,   so  t h a t   no  c o n t a m i n a n t s   r e m a i n   on  t he   s u r -  



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

t h e   c o n t a i n e r s .  

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

c l e a n i n g   s u c h   a l u m i n u m   c o n t a i n e r s   a r e   a q u e o u s   s u l f u r i c  

a c i d   s o l u t i o n s   c o n t a i n i n g   h y d r o f l u o r i c   a c i d   and  one  o r  

more   s u r f a c t a n t s .   Such  c l e a n i n g   s o l u t i o n s   a r e   q u i t e  

e f f e c t i v e   and  h a v e   many  a d v a n t a g e s .   H o w e v e r ,   t h e r e   a r e  

a l s o   some  d i s a d v a n t a g e s   a s s o c i a t e d   w i t h   s u c h   a c i d  

c l e a n i n g   c o m p o s i t i o n s .   For   e x a m p l e ,   s u c h   c o m p o s i t i o n s  

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

i r o n   a l l o y   e q u i p m e n t   c o m m o n l y   u t i l i z e d   in  t h e   c o n t a i n e r  

c l e a n i n g   l i n e s .   A l s o ,   h y d r o f l u o r i c   a c i d   and  f l u o r i d e s  

p r e s e n t   in  s p e n t   c l e a n i n g   b a t h s   and  r i n s e .  w a t e r   p r e s e n t  

an  e n v i r o n m e n t a l   p r o b l e m   in  t h e i r   d i s p o s i t i o n .  

A l k a l i n e   c l e a n i n g   s o l u t i o n s  - h a v e   b e e n   f o r m u l a t e d  

in  t h e   p a s t   to   t r y   to  o v e r c o m e   t h e   a b o v e   p r o b l e m s ,   b u t  

s u c h   a l k a l i n e   s o l u t i o n s   h a v e   i n s t e a d   r a i s e d   new  s e r i o u s  

p r o b l e m s   of   t h e i r   own  w h i c h   h a v e   m i t i g a t e d   a g a i n s t  

t h e i r   c o m m e r c i a l   u s e .   For   e x a m p l e ,   when  c l e a n i n g   s o l u -  

t i o n s   e m p l o y i n g   a l k a l i   m e t a l   h y d r o x i d e s   were   t r i e d ,  

e x t e n s i v e   and  i r r e g u l a r   e t c h i n g   of  t h e   a l i m i n u m   c o n -  

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

u n a c c e p t a b l e .  

O t h e r   a l k a l i n e   c l e a n i n g   s o l u t i o n s   h a v e   a l s o   b e e n  

t r i e d   w i t h  v a r y i n g   s u c c e s s .   For   e x a m p l e ,   U .S .   p a t e n t  

a p p l i c a t i o n   S e r i a l   No.  0 6 / 2 7 3 , 4 8 5   and   a  c o n t i n u a t i o n -  

i n - p a r t   t h e r e o f ,   S e r i a l   No.  0 6 / 3 8 3 , 2 8 9 ,   b o t h   of  w h i c h   a r e  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e ,   d i s c l o s e d   an  a l k a l i n e  

c l e a n e r   c o m p r i s i n g :   0 . 5   to  3  g r a m s / l i t e r   ( g / 1 )   of  a n  

a l k a l i   m e t a l   h y d r o x i d e   ( s u c h   as  NaOH);  1  to  5  g / l   of  a n  

a l k a l i   m e t a l   s a l t   of  e t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d  

( s u c h   as  s o d i u m   EDTA);  0 .1  1  to  10  g / l   of  a t   l e a s t   o n e  

a n i o n i c ,   c a t i o n i c ,   or  n o n i o n i c   s u r f a c t a n t   ( s u c h   as  a n  
a n i o n i c   s u r f a c t a n t   b e l i e v e d   to  be  c o m p o s e d   of  two  p a r t s  
of  a  m o d i f i e d   p o l y e t h o x y l a t e d   s t r a i g h t   c h a i n   a l c o h o l  



and  one  p a r t   of  a  l i n e a r   a l k y l   s u c c i n a t e ,   o p t i o n a l l y  

c o m b i n e d   w i t h   an  a l k a l i   m e t a l   s a l t   o f  

2 - b u t o x y e t h o x y a c e t a t e ) ;   and  o p t i o n a l l y   f u r t h e r   c o n -  

t a i n i n g   0 .6   to  1.3  g / l   of  an  a l u m i n u m   s e q u e s t e r i n g  

a g e n t   ( s u c h   as  s o d i u m   g l u c o h e p t o n a t e ) .   I t   may  be  n o t e d  

t h a t   t h e   EDTA  in  t h i s   c o m p o s i t i o n   d o e s   not   f u n c t i o n   a s  

an  a l u m i n u m   s e q u e s t e r i n g   a g e n t ,   b e c a u s e   of  t he   a l k a l i n e  

pH  of  t h e   c o m p o s i t i o n .  

W h i l e   t h e   c o m p o s i t i o n s   of  t h e   a b o v e   a p p l i c a t i o n s  

were   e x c e l l e n t   a l u m i n u m   can  c l e a n e r s ,   r e s u l t i n g   in  c a n s  

w i t h   v i r t u a l l y   no  w a t e r b r e a k s ,   p r o b l e m s   a r o s e   when  a  

p r o d u c t i o n   l i n e   was  i n t e r r u p t e d   f o r   any  l e n g t h   of  t i m e  

b e y o n d   a  few  m i n u t e s .   I t   was  f o u n d   t h a t   c a n s   t h a t  

s t o o d   w i t h o u t   a f t e r - r i s i n g   f o r   any  l e n g t h   of  t i m e   d e v e -  

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

w h e r e   t h e   c a n s   were   in  c o n t a c t   w i t h   e a c h   o t h e r .   E v e n  

t h e   s l i g h t e s t   s u c h   s t a i n   would   make  t h e   c a n s   u n u s a b l e ,  

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

c o a t i n g .   W h i l e   mos t   can  c l e a n i n g   o p e r a t i o n s   a r e   by  

s p r a y i n g   w i t h   a  c l e a n e r   f o r   a  s h o r t   t i m e   s u c h   as  10  t o  

60  s e c o n d s ,   i t   was  a l s o   f o u n d   t h a t   t i m e s   of  60  to  120 

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

r e s u l t   in  s t a i n i n g .   A d d i t i o n a l l y ,   i t   was  f o u n d   t h a t  

w h e r e   t h e r e   was  an  u s u a l l y   l a r g e   a m o u n t   of  l u b r i c a n t  

c o n t a m i n a n t ,   s u c h   as  more  t h a n   a b o u t   1.5  g / l ,   t h e  

c l e a n e r   was  l e s s   e f f e c t i v e .  

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

t i o n s   d i s c l o s e   a l k a l i n e   or  n e u t r a l   c l e a n i n g   c o m -  

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

U.S.   3 , 9 7 5 , 2 1 5 - R o d z e w i e h ,   a s s i g n e d   to  Amchem 

P r o d u c t s ,   I n c .  

U.S .   3 , 8 8 8 , 7 8 3 - R o d z e w i c h ,   a s s i g n e d   to  Amchem,  

P r o d u c t s ,   I n c .  



U.S .   4 , 0 9 3 , 5 6 6 ,   a s s i g n e d   to   t h e   U n i t e d   S t a t e s " o f "  

A m e r i c a  

J a p a n e s e   5 3 / 1 4 9 , 1 3 0 ,   a s s i g n e d   to  N ihon   P a r k e r i z i n g  

J a p a n e s e   5 1 / 1 4 9 , 8 3 0 ,   a s s i g n e d   to   M a t s u s h i t a   E l c .  

I n d .  

J a p a n e s e   5 0 / 0 6 7 , 7 2 6 ,   a s s i g n e d   to  K u r i t a   W a t e r   I n d .  

J a p a n e s e   4 8 / 1 0 3 , 0 3 3 ,   a s s i g n e d   to  N i t t a n   Co. ,   L t d .  

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

a l u m i n u m   s u r f a c e s   a r e   d i s c l o s e d   in  U . S .  

4 , 1 2 4 , 4 0 7 - B i n n s ,   U.S .   4 , 1 1 6 , 8 5 3 - B i n n s ,   U . S .  

4 , 0 0 9 , 1 1 5 - B i n n s ,   and  U.S .   3 , 9 6 9 , 1 3 5 - K i n g .  

U . S .   4 , 4 7 7 , 2 9 0   a s s i g n e d   to   P e n n w a l t ,   d e s c r i b e s   a n  

a l k a l i n e   a l u m i n u m   c l e a n e r   h a v i n g   a  min imum  a m o u n t  o f   6 

g / l   of  NaOH  or  KOH,  w h i c h   i s   f a r   in  e x c e s s   of  a  

d e s i r a b l e   a m o u n t   and  w i l l   c a u s e   s m u t t i n g .   The  s o l u -  

t i o n s   a r e   s t a t e d   as  h a v i n g   a  pH  of   a b o u t   13.  C h e l a t i n g  

( s e q u e s t r a n t )   a g e n t s  i n c l u d i n g   s o r b i t o l ,   g l u c o n i c   a c i d ,  

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

.6  to   2  g / l   of  t e t r a p o t a s s i u m   p y r o p h o s p h a t e ,   0 . 5   to  1 . 8  

g / l   of  s o d i u m   g l u c o n a t e ,   and  0 . 5   to   1 .8  g / l   of  KOH  i s  

a l s o   d i s c l o s e d ,   a l t h o u g h   no  EDTA  or  s u r f a c t a n t   i s   p r e -  
s e n t .  

SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   a f f o r d s   c o m p o s i t i o n s   and  m e t h o d s   f o r  

c l e a n i n g   a l u m i n u m ,   p a r t i c u l a r l y   a l u m i n u m   c a n s   c o n -  

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

f i n e s ,   e t c .   The  c o m p o s i t i o n s   a r e   in  t h e   n a t u r e   of  b o t h  

i n i t i a l   c l e a n e r s   and  r e p l e n i s h e r   c l e a n e r s ,   as  w e l l   a s  



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

The  a l k a l i n e   a l u m i n u m - c l e a n i n g   c o m p o s i t i o n s   o f  

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

whose   pH  must   be  11 .0   or  h i g h e r ,   p r e f e r a b l y   in  t h e  

r a n g e   11 .0   to  1 2 . 5 ,   mos t   p r e f e r a b l y   11 .5   to   1 2 . 3 .   T h e  

c o m p o s i t i o n s   may  be  e i t h e r   in  p o w d e r - f o r m   or  in  t h e  

fo rm  of  an  a q u e o u s   c o n c e n t r a t e   s o l u t i o n .   Bo th   p o w d e r  

and  a q u e o u s   s o l u t i o n   may  be  in  a  s i n g l e   c o m p o n e n t  

p a c k a g e ,   or  may  have   two  or  t h r e e   c o m p o n e n t s .  

The  i n g r e d i e n t s   of  t h e   i n v e n t i v e   c o m p o s i t i o n s  

c o m p r i s e   t he   f o l l o w i n g :  

(a )   an  a l k a l i   m e t a l   s a l t   of  e t h y l e n e d i a m i n e t e t r a a c e -  

t i c   a c i d   (EDTA)  or  of  n i t r i l o t r i a c e t i c   a c i d   (NTA)  or  a  

c o m b i n a t i o n   of  t h e s e   s a l t s ;   p r e s e n t   in  t h e   b a t h   in  0 . 1  

to  8 . 0   g / l   ( g r a m s   pe r   l i t e r ) ,   p r e f e r a b l y   0 .3   to  5 . 0  

g / l ,   mos t   p r e f e r a b l y   1.5  to  3 .0   g / 1 ;  

(b)   at  l e a s t   one  s u r f a c t a n t ;   p r e s e n t   in  t h e   b a t h   i n  

0.1  to   10  g / l ,   p r e f e r a b l y   0 .2   to  3 .0   g / l ;   a n d  

(c )   at  l e a s t   one  i n o r g a n i c   a l k a l i   m e t a l   p h o s p h a t e ;  

p r e s e n t   in  t he   b a t h   in  0 .1  to  20  g / l ,   p r e f e r a b l y   2 .0   t o  

10 .0   g / l ,   most   p r e f e r a b l y   4 .0   to  8 .0   g / l .  

I t   is  u s u a l l y   n e c e s s a r y   to  r a i s e   t h e   pH  of  t h e  

c l e a n i n g   b a t h   to  at   l e a s t   t h e   c r i t i c a l   v a l u e   of  1 1 . 0 ,  

f o r   w h i c h   p u r p o s e   one  o p t i o n a l l y   s h o u l d   i n c l u d e   in  t h e  

p o w d e r   or  a q u e o u s   c o n c e n t r a t e :  

(d)  at  l e a s t   one  a l k a l i   m e t a l   h y d r o x i d e ;   p r e s e n t   i n  

t h e   b a t h   in  an  a m o u n t   n e c e s s a r y   to  a c h i e v e   t he   d e s i r e d  

pH  of  a b o v e   11,  p r e f e r a b l y   in  an  amoun t   of  up  to  5  g / l .  

F u r t h e r   o p t i o n a l   i n g r e d i e n t s   a r e :  

(e )   a  s e c o n d   i n o r g a n i c   s a l t ;   w h i c h   may  be  p r e s e n t   i n  

t h e   b a t h   in  an  a m o u n t   in  g / l   up  to  o n e - h a l f   t h e   a m o u n t  

of  i n o r g a n i c   a l k a l i   m e t a l   p h o s p h a t e   ( i n g r e d i e n t   c )  

w h i c h   is   p r e s e n t ;   a n d / o r  

( f )   a  s e c o n d   a l u m i n u m   s e q u e s t e r i n g   a g e n t   ( o t h e r   t h a n  

i n g r e d i e n t   a ) ;   w h i c h   may  be  p r e s e n t   in  0  to  10  g / l ,  



p r e f e r a b l y   0 . 5   to   10  g / 1 ,   mos t   p r e f e r a b l y   0 .6   to   1 . 3 "  

g / l .  

B e c a u s e   t h e   c o m p o s i t i o n s   of   t h i s   i n v e n t i o n   a r e  

u s e d   p r i m a r i l y   f o r   c l e a n i n g   a l u m i n u m   c a n s   in  a  p r o d u c -  

t i o n   l i n e ,   and  in  t h e   f i n a l   f o r m   of  an  a q u e o u s   c l e a n i n g  

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

w i t h   w h i c h   t h e y   a r e   s p r a y e d ,   q u a n t i t i e s   of  i n g r e d i e n t s  

a r e   s t a t e d   in  t e r m s   of  g r a m s   p e r   l i t e r   of  t h e   c o m p l e t e  

a q u e o u s   c l e a n i n g   s o l u t i o n .   B e c a u s e   of  t h e   n a t u r e   of  t h e  

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

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

in  any  c o m b i n a t i o n s .  

Where   t h e   i n g r e d i e n t s   a r e   a d d e d   in  t h e i r   e s s e n -  

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

c o m p a t i b l e   w i t h   e a c h   o t h e r ,   a l t h o u g h   w h e r e   a  l i q u i d  

s u r f a c t a n t   i s   u s e d ,   i t   may  be  a d v a n t a g e o u s   to  add  i t  

s e p a r a t e l y .   A d d i n g   p o w d e r - f o r m   i n g r e d i e n t s   has   t h e  

a d v a n t a g e   of  l i g h t e r   w e i g h t   in  t r a n s p o r t a t i o n ,   s i n c e  

t h e   w a t e r   i s   a b s e n t .   H o w e v e r ,   p o w d e r s   u s u a l l y   mus t   b e  

p r e m i x e d   w i t h   w a t e r   f o r   e a s e   of  a d d i t i o n .  

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

a d d e d   in  t h e   f o r m   of  a q u e o u s   s o l u t i o n s .   A d v a n t a g e s   o f  

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

c a p a b i l i t y ,   and   t h e   a v o i d a n c e   of  p r e m i x i n g .   The  a t  

l e a s t   one  s u r f a c t a n t   may  t e n d   to  s e p a r a t e   f rom  t h e  

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

s h o u l d   be  a d d e d   s e p a r a t e l y .  

B e c a u s e   t h e   pH  of   t h e   c l e a n i n g   b a t h   i s   c r i t i c a l ,  

v a r i a t i o n s   in  pH  ( c a u s e d   by  e x t r a n e o u s   f a c t o r s   s u c h   a s  

t h e   a m b i e n t   pH  of  t h e   b a t h   w a t e r )   mus t   be  c a p a b l e   o f  

a d j u s t m e n t .   The  e a s i e s t   way  to  a d j u s t   t h e   pH  is   b y  

v a r y i n g   t h e   a m o u n t   of  a l k a l i   m e t a l   h y d r o x i d e .   For   t h i s  

r e a s o n ,   i t   g e n e r a l l y   i s   a d v a n t a g e o u s   to  add  t he   a l k a l i  

m e t a l   h y d r o x i d e   s e p a r a t e l y .   T h u s ,   a  t w o - c o m p o n e n t   o r  

e v e n   t h r e e - c o m p o n e n t   c o m p o s i t i o n   p a c k a g e   i s   g e n e r a l l y  



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

p a c k a g e   is   f e a s i b l e .  

O t h e r   t h a n   in  t h e   o p e r a t i n g   e x a m p l e s ,   or  w h e r e  

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

of  i n g r e d i e n t s ,   r e a c t i o n   c o n d i t i o n s ,   or  d e f i n i n g   i n g r e -  

d i e n t   p a r a m e t e r s   u s e d   h e r e i n   a r e   u n d e r s t o o d   as  m o d i f i e d  

in  a l l   i n s t a n c e s   by  t h e   t e r m   " a b o u t " .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  a l k a l i   m e t a l   s a l t   of  e i t h e r   t h e   e t h y l e n e d i a m i -  

n e t e t r a a c e t i c   a c i d   or  n i t r i l o t r i a c e t i c   a c i d   is   p r e -  

f e r a b l y   a  s o d i u m   s a l t ,   a l t h o u g h   p o t a s s i u m   and  l i t h i u m  

s a l t s   can  a l s o   be  e m p l o y e d .   The  s a l t   i s   p r e f e r a b l y   t h e  

d i - ,   t r i - ,   o r ,   in  t he   c a s e   of  e t h y l e n e d i a m i n e t e t r a a c e -  

t i c   a c i d   t h e   t e t r a - a l k a l i   m e t a l   s a l t ,   a  m i x t u r e   of  s u c h  

s a l t s   can  be  u s e d .   The  m o n o - a l k a l i   m e t a l   s a l t   can  b e  

u s e d ,   bu t   t e n d s   to  be  s o m e w h a t   l e s s   s o l u b l e   in  t h e   c o n -  

c e n t r a t e s   of  t h e   i n v e n t i o n .   In  g e n e r a l ,   t he   a l k a l i  

m e t a l   s a l t s   of  t h e   e t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   a n d  

t h e   n i t r i l o t r i a c e t i c   a c i d   can  be  s u b s t i t u t e d ,   one  f o r  

t h e   o t h e r ,   on  a  mol  pe r   mol  b a s i s .  

The  s u r f a c t a n t   can  be  a n i o n i c ,   c a t i o n i c   or  n o n i o n i c  

and  c o m b i n a t i o n s   of  two  or  more  s u r f a c t a n t s   can  b e  

e m p l o y e d .   E x a m p l e s   of  s u r f a c t a n t s   t h a t   can  be  u s e d   i n  

t h e   c l e a n i n g   s o l u t i o n s   of  t h e   p r e s e n t   i n v e n t i o n   a r e  

d i s c l o s e d   in  c o l u m n s   6  and  7  of  U.S .   P a t e n t  

4 , 1 1 6 , 8 5 3 - B i n n s ,   and  t h i s   d i s c l o s u r e   i s   s p e c i f i c a l l y  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

The  f o l l o w i n g   s p e c i f i c   s u r f a c t a n t s   a n d / o r   c o m -  

b i n a t i o n s   t h e r e o f   a r e   p r e f e r r e d   in  t he   p r a c t i c e   of  t h e  

i n v e n t i o n .  

(A)  n o n y l p h e n o x y   p o l y e t h o x y   e t h a n o l   ( s o l d   by  Rohm 

and  Haas   Co.  u n d e r   t h e   t r a d e m a r k   " T r i t o n "   N  1 0 0 ) .  

(B)  a  m o d i f i e d   p o l y e t h o x y   a d d u c t   ( s o l d   by  Rohm  a n d  



Haas   Co.  u n d e r   t he   t r a d e m a r k   " T r i t o n "   CF  7 6 ) .  

(C)  a  n o n i o n i c   b e l i e v e d   to  be  an  a l k y l   p o l y e t h o x y -  

l a t e d   e t h e r   ( s o l d   by  J e f f e r s o n   C h e m i c a l   Co.  u n d e r   t h e  

t r a d e m a r k   " S u r f o n i c "   LF  1 7 ) .  

(D)  an  a n i o n i c   b e l i e v e d   to   be  c o m p r i s e d   of  t w o  

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

a l c o h o l   and  one  p a r t   of  a  l i n e a r   a l k y l   s u c c i n a t e   ( s o l d  

by  Rohm  and  Haas   Co.  u n d e r   t h e   t r a d e m a r k   " T r i t o n "  

D F - 2 0 ) .  

(E)  a  n o n i o n i c   b e l i e v e d   to  be  a  m o d i f i e d   e t h o x y -  

l a t e d   s t r a i g h t   c h a i n   a l c o h o l   ( s o l d   by  BASF  W y a n d o t t e  

C o r p .   u n d e r   t h e   t r a d e m a r k   " P l u r a f a c "   D - 2 5 ) .  

(F)  a  n o n i o n i c   b e l i e v e d   to   be  an  e t h o x y l a t e d  

a b i e t i c   a c i d   d e r i v a t i v e   +  15  E .O.   ( s o l d   by  H e r c u l e s ,  

I n c .   u n d e r   t h e   t r a d e m a r k   " S u r f a c t a n t   A R   1 5 0 " ) .  

(G)  a  n o n i o n i c   b e l i e v e d   to   be  a  b l o c k   c o p o l y m e r   o f  

a b o u t   90%  p o l y o x y p r o p y l e n e   and  a b o u t   10%  p o l y o x y e t h y -  

l e n e   ( s o l d   by  BASF  W y a n d o t t e   C o r p .   u n d e r   t h e   t r a d e m a r k  

" P l u r o n i c "   3 1 R 1 ) .  

(H)  a  c o m b i n a t i o n   of  (D)  w i t h   an  a l k a l i   m e t a l   s a l t  

of   2 - b u t o x y e t h o x y a c e t a t e   ( p r e f e r a b l y   s o d i u m ,   a l t h o u g h  

p o t a s s i u m   and  l i t h i u m   may  be  e m p l o y e d ) .  

V a r i o u s   c o m b i n a t i o n s   of  t h e   a b o v e   s u r f a c t a n t s   ( A )  

t h r o u g h   (H)  may  be  u s e d ,   some  of   w h i c h   a r e   p r e f e r r e d .  

T h u s ,   a  c o m b i n a t i o n   of  (A)  and  (C)  i s   mos t   p r e f e r r e d ,  

w h i l e   a  p r e f e r r e d   c o m b i n a t i o n   i s   (A)  and  (B) .   O t h e r  

u s e f u l   c o m b i n a t i o n s   a r e   (C)  and  ( F ) ,   and  (H) .   When  a n y  

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

t h a t   e a c h   s u r f a c t a n t   i s   p r e s e n t   in  0 .1   to   5  g / 1 ,   in  t h e  

c l e a n i n g   s o l u t i o n .   A  d e f o a m e r   may  a l s o   be  p r e s e n t .  

The  a b o v e   p r e f e r r e d   s u r f a c t a n t s   and  s u r f a c t a n t   c o m -  

b i n a t i o n s   a r e   in  f a c t   much  p r e f e r r e d   f o r   use  in  t h e  

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

t i c u l a r l y   when  an  a l u m i n u m   s e q u e s t e r i n g   a g e n t   i s   a l s o  

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



( s t a i n i n g )   of  t h o s e   a l u m i n u m   c a n s   t h a t   s t a n d   wet  w i t h  

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

I t   i s   b e l i e v e d   t h a t   t h i s   is   b e c a u s e   t he   s u r f a c t a n t s   w e t  

t h e   can  s u r f a c e s   s u f f i c i e n t   to  p r e v e n t   t h e   f o r m a t i o n   o f  

a  m e n i s c u s   b e t w e e n   t h e   c a n s   or  a t   l e a s t   to  r e d u c e   a n y  

s u c h   m e n i s c u s   in  s i z e .   H o w e v e r ,   w i t h   t he   i n o r g a n i c  

s a l t s   a c c o r d i n g   to  t h i s   i n v e n t i o n   a d d e d   to  t he   c l e a n i n g  

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

r e g a r d l e s s   of  t h e   s u r f a c t a n t .  

The  s e c o n d   a l u m i n u m   s e q u e s t e r i n g   a g e n t   o p t i o n a l l y  

( b u t   p r e f e r a b l y )   i n c l u d e d   in  t he   c l e a n i n g   s o l u t i o n s   o f  

t h e   i n v e n t i o n   can  be  any  c o m p o u n d   known  f o r   i t s   a b i l i t y  

to  s e q u e s t e r   a l u m i n u m   in  a q u e o u s   a l k a l i n e   s o l u t i o n .  

E x a m p l e s   of  s u c h   c o m p o u n d s   i n c l u d e   s o r b i t o l ,   an  a l k a l i  

m e t a l   ( e . g .   s o d i u m )   g l u c o n a t e ,   an  a l k a l i   m e t a l   ( e . g .  

s o d i u m )   g l u c o h e p t o n a t e ,   and  an  a l k a l i   m e t a l   ( e . g .  

s o d i u m )   t a r t r a t e ,   w i t h   s o r b i t o l   and  s o d i u m   g l u c o h e p -  

t o n a t e   b e i n g   p r e f e r r e d .  

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

s o d i u m   t r i p o l y p h o s p h a t e ,   s o d i u m   p y r o p h o s p h a t e ,   s o d i u m  

h e x a m e t a p h o s p h a t e ,   t r i s o d i u m p h o s p h a t e ,   s o d i u m  

p h o s p h a t e   m o n o b a s i c ,   and  s o d i u m   p h o s p h a t e   d i b a s i c   a s  

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

Any  of  t h e   p h o s p h a t e   s a l t s   or  t h e i r   c o m b i n a t i o n s ,  

w h i c h   a r e   c r i t i c a l   to  t h i s   i n v e n t i o n ,   may  be  u s e d .   I n  

d e s c e n d i n g   o r d e r   of  p r e f e r e n c e ,   t h e s e   s a l t s   a r e   ( a )  

t r i p o l y p h o s p h a t e s ,   (b)  p y r o p h o s p h a t e s ,   (c)   h e x a m e -  

t a p h o s p h a t e s   or  t r i s o d i u m   p h o s p h a t e s ,   and  (d)  a l l   o f  

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

f e r r e d ,   a l t h o u g h   t h e   p o t a s s i u m   s a l t s   and  even   t h e  

l i t h i u m   s a l t s   may  a l s o   be  u s e d .  

The  s e c o n d   i n o r g a n i c   s a l t s   w h i c h   o p t i o n a l l y   may  b e  

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

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

or  l i t h i u m   s a l t s .  



The  a l k a l i   m e t a l   h y d r o x i d e   w h i c h   is   u s e d   h e r e i n   i f  

n e c e s s a r y   to  a d j u s t   t h e   pH  of   t he   c o m p o s i t i o n   t o  

w i t h i n   t h e   r e q u i r e d   r a n g e s ,   may  be  s o d i u m   h y d r o x i d e  

( c a u s t i c   s o d a ) ,   p o t a s s i u m   h y d r o x i d e   ( p o t a s h ) ,   l i t h i u m  

h y d r o x i d e ,   or  t h e i r   m i x t u r e .   Sod ium  h y d r o x i d e   i s   p r e -  
f e r r e d .   Where  p o t a s s i u m   h y d r o x i d e   is   u s e d ,   t he   a m o u n t s  

of   o t h e r   i n g r e d i e n t s   may  be  r e d u c e d ,   a l t h o u g h   s t i l l  

w i t h i n   t h e   a b o v e   p a r a m e t e r s .   I t   may  a l s o   be  n e c e s s a r y  

to   i n c r e a s e   t h e   pH  w h i l e   a  p r o d u c t i o n   l i n e   is   r u n n i n g ,  

in   o r d e r   to  p r e v e n t   s t a i n i n g   in  c a s e   of  l i n e   s t o p p a g e .  

T h i s   can   be  done   by  t i t e r i n g   t h e   h y d r o x i d e   a d d i t i o n  

u p w a r d ,   s t a r t i n g   f rom  a  m i n i m a l   a m o u n t ,   u n t i l   a c c e p -  

t a b l y   c l e a n   c a n s   a r e   o b t a i n e d .   S i n c e   t he   i n g r e d i e n t s   d o  

n o t   r e a c t   w i t h   e a c h   o t h e r   p r i o r   to  t h e i r   c l e a n i n g   o f  

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

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

c o n c e n t r a t e   i s   a  t w o - p a c k a g e   c o m b i n a t i o n ,   t h e   f i r s t  

p a c k a g e   c o n t a i n i n g   a l l   i n g r e d i e n t s   e x c e p t   t h e   a l k a l i  

m e t a l   h y d r o x i d e   and  t h e   s e c o n d   p a c k a g e   c o n t a i n i n g   t h e  

h y d r o x i d e   w i t h ,   o p t i o n a l l y ,   some  or  a l l   of  t h e   i n o r g a -  

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

t h e   c o n c e n t r a t e ,   w a t e r   i s   a d d e d   to   t he   f i r s t   p a c k a g e   s o  

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

c e n t r a t i o n   r a n g e s   s e t   f o r t h   h e r e i n   and  t he   s e c o n d  

p a c k a g e   c o n t a i n i n g   t h e   a l k a l i   m e t a l   h y d r o x i d e   i s  

d i s s o l v e d   in  t h e   w a t e r   b e f o r e ,  a f t e r ,   or  s i m u l t a n e o u s l y  

w i t h  t h e   f i r s t   p a c k a g e   i f   n e c e s s a r y   to  a d j u s t  t h e   pH  t o  

a t   l e a s t   11,  p r e f e r a b l y   11  to  1 2 . 5 ,   more   p r e f e r a b l y  

1 1 . 5   to   1 2 . 3 .   When  i t   i s   d e s i r e d   to  i n c l u d e   a l l   i n g r e -  

d i e n t s   in  a  s i n g l e   c o n c e n t r a t e   p a c k a g e ,   i t   may  b e  

s t i r r e d   or  s h a k e n   j u s t   p r i o r   to  m e t e r i n g   a  g i v e n   a m o u n t  

or   i t   may  be  s u p p l i e d   in  c o n t a i n e r s   s m a l l   e n o u g h   s o  

t h a t   t h e   e n t i r e   c o n t a i n e r   c o n t e n t   is   u s e d   at   o n c e .  

The  p r o c e s s e s   of  t h e   i n v e n t i o n   c o m p r i s e   c o n t a c t i n g  

t h e   a l u m i n u m   or  a l u m i n u m   a l l o y   s u r f a c e s   to  be  c l e a n e d  



w i t h   t he   a q u e o u s   c l e a n i n g   c o m p o s i t i o n s   cf   t h e   i n v e n t i o n  

u s i n g   any  of  t h e   c o n t a c t i n g   t e c h n i q u e s '   known  in  t h e  

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

s p r a y i n g   b e i n g   p r e f e r r e d .  

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

be  m a i n t a i n e d   w i t h i n   t he   r a n g e   80  to  150°F  (  27  to   66 

°C) ,   p r e f e r a b l y   90  to  140°F  (  32  to   6 0 ° C ) ,   most   p r e -  

f e r a b l y   100  to  130°F  (38  to  5 5 ° C ) .  

The  t r e a t m e n t   t ime   may  v a r y ,   d e p e n d i n g   upon  t h e  

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

g e n e r a l l y   10  to  120  s e c o n d s ,   p r e f e r a b l y   10  to  60  

s e c o n d s .  

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

a r e   r i n s e d   w i t h   w a t e r   to  r e m o v e   t he   c l e a n i n g   s o l u t i o n .  

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

s o l u t i o n s   or  s i c c a t i v e   f i n i s h   c o a t i n g   c o m p o s i t i o n s   w e l l  

known  to  t he   a r t .   A l s o ,   p r e r i n s e s   of  t he   a l u m i n u m   s u r -  

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

t i m e s   b e n e f i c i a l   in  r e d u c i n g   t he   a m o u n t   of  c o n t a m i n a n t s  

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

S p e n t   c l e a n i n g   s o l u t i o n s   and  r i n s e   w a t e r s   p r e s e n t  

few  p r o b l e m s   in  t h e i r   s a f e   d i s p o s i t i o n .   For   e x a m p l e ,  

t h e   a l k a l i   m e t a l   s a l t s   of  e t h y l e n e d i a m i n e t e t r a a c e t i c  

a c i d   a r e   r e a d i l y   o x i d i z e d   to  e n v i r o n m e n t a l l y   r e l a t i v e l y  

h a r m l e s s   c o m p o n e n t s   by  t r e a t m e n t   of  t he   s p e n t   c l e a n i n g  

s o l u t i o n s   w i t h   s m a l l   q u a n t i t i e s   of  p e r o x i d e s   such   a s  

h y d r o g e n   p e r o x i d e .   To  r e n d e r   any  a l k a l i   m e t a l  

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

h y d r o c h l o r i c   a c i d   can  be  a d d e d   u n t i l   a  pH  of  a b o u t   7  i s  

o b t a i n e d .  



E X A M P L E S  

The  f o l l o w i n g   e x a m p l e s ,   a l t h o u g h   n o t   i n t e n d e d   t o  

be  l i m i t i n g ,   a r e   i l l u s t r a t i v e   of  t h i s   i n v e n t i o n .  

In  a l l   of   t h e   f o l l o w i n g   e x a m p l e s ,   t h e   a l k a l i n e  

h y d r o x i d e   was  NaOH  u s e d   in  a  c o n s t a n t   r a t i o   of  1  g / l ,  

t h e   EDTA  was  s o d i u m   EDTA  u s e d   in  a  c o n s t a n t   r a t i o   o f  

2 . 5   g / l ,   and  t h e   a l u m i n u m   s e q u e s t e r i n g   a g e n t   was  s o d i u m  

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

g / l .   The  i n o r g a n i c   and  p h o s p h a t e   s a l t s   were   v a r i e d ,   a s  

w e r e   t h e i r   a m o u n t s .   Some  t e s t s   were   r u n   w i t h o u t   a n y  

s a l t s ,   f o r   c o m p a r i s o n   p u r p o s e s .   (See   E x a m p l e s   C-1  t o  

C - 7 )   The  s u r f a c t a n t   u s e d   in  a l l   of  t h e s e   t e s t s   was  a  

c o m b i n a t i o n   of   3 :5   p a r t s   of  (A)  and  ( C ) ,   a l t h o u t h   t h e  

a m o u n t s   u s e d   w e r e   v a r i e d .   In  one  c o m p a r a t i v e   t e s t ,   n o  

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

t r i p o l y p h o s p h a t e .   W h i l e   t h i s   c o m p o s i t i o n   had  some  u t i -  

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

i n c r e a s e d   to  t h e   p o i n t   w h e r e   i t   c o u l d   no t   be  d i s s o l v e d  

in  t h e   m a k e - u p   c o n c e n t r a t e   and  t h e r e f o r e   had  to  b e  

a d d e d   as  a  s e p a r a t e   s o l u t i o n .   ( s e e   E x a m p l e   2 ) .  

Each   of  t h e   b a t h s   we re   run   in  a  l a b o r a t o r y  

c a r r o u s e l   w a s h e r   w i t h   a  p r e w a s h   of  w a t e r   a t   145°F  ( 6 3 ° C )  

f o r   30  s e c o n d s   w i t h   a  20  s e c o n d   b l o w - o f f   and  a  wash  a t  

135°F  ( 5 7 ° C )   f o r   15  s e c o n d s   f o l l o w e d   by  a  30  s e c o n d  

b l o w - o f f .  

T e s t   C r i t e r i a  

The  t e s t s   were   a l l   r un   on  t w o - p a r t   3004  a l l o y   a l u -  

minum  c a n s   ( w i t h o u t   t o p s )   w h i c h   had  b e e n   d r a w n   a n d  

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

d r a w i n g   o i l s .   The  c a n s   we re   t r e a t e d   in  c i r c u l a r  

g r o u p i n g s   of   f o u r t e e n   c a n s ,   so  t h a t   e a c h   can   was  i n  

c o n s t a n t   c o n t a c t   w i t h   a t   l e a s t   two  o t h e r   c a n s .  
The  p e r c e n t a g e   of  w a t e r b r e a k   f r e e   s u r f a c e   (%  WFS) 



was  d e t e r m i n e d   as  f o l l o w s .   A f t e r   t he   c a n s  a r e   t r e a t e d ,  

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

s u l f a t e   b a t h   k e p t   at   150°F  ( 6 6 ° C ) .   A f t e r   e x c e s s   w a t e r  

r u n s   o f f   (10  s e c o n d s )   t h e y   a r e   f l a s h   d r i e d   in  an  o v e n  

at   3 0 0 ° C .   Where  w a t e r b r e a k   is   e v i d e n t   on  a  c a n ,   t he   s u r -  

f a c e   w i l l   be  c l e a r   of  s a l t   ( i . e .   s i l v e r ) .   Where  t h e  

s u r f a c e   is   w a t e r b r e a k   f r e e ,   i t   w i l l   be  c o v e r e d   w i t h   a  

c o a t i n g   of  s a l t ,   and  w i l l   a p p e a r   w h i t e .   The  p e r c e n t a g e  

of  w h i t e   to  s i l v e r   may  be  d e t e r m i n e d   v i s u a l l y ,   w i t h   a n  

o p t i c a l   s c a n n e r ,   or  by  any  o t h e r   m e a n s .   100%  m e a n s  

t h a t   t he   s u r f a c e   is  c o m p l e t e l y   w h i t e   ( i . e .   w a t e r b r e a k  

f r e e ) .   T h i s   t e s t   is  e x t r e m e l y   r i g o r o u s ,   and  a  p e r c e n -  

t a g e   of  at  l e a s t   70%  is   n e e d e d   to  be  w i t h i n   t he   s c o p e  

of  t h i s   i n v e n t i o n ,   at   l e a s t   80%  b e i n g   p r e f e r r e d ,   and  a t  

l e a s t   90%  b e i n g   most   p r e f e r r e d .   An  a c c e p t a b l e   t e s t  

r e s u l t   means   t h a t   a  can  w i l l   be  w a t e r b r e a k   f r e e   f o r  

mos t   p r a c t i c a l   p u r p o s e s ,   in  a  p r o d u c t i o n   l i n e .  

The  s t a i n   ( b l e m i s h )   is   u s u a l l y   b rown  and  may  b e  

m e a s u r e d   v i s u a l l y   or  by  a  s u i t a b l e   s c a n n i n g   d e v i c e .  

Once  such   d e v i c e   is   a  " S t a i n   S c a n n e r "   w h i c h   m e a s u r e s  

t h e   a m o u n t   of  l i g h t   r e f l e c t e d   o f f   a  can  dome.  L i g h t   i s  

t r a n s m i t t e d   by  means   of  o p t i c a l   f i b e r s   to  a  c h a m b e r ,  

w h e r e   i t   is  r e f l e c t e d   o f f   a  can  to  a  p h o t o v o l t a i c   c e l l .  

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

t he   b r i g h t n e s s   of  t he   can  s u r f a c e .   A  m i l l e v o l t   m e t e r  

is   u s e d   to  m e a s u r e   t he   o u t p u t   of  t h e   p h o t o v o l t a i c   c e l l .  

The  l i g h t   is   a d j u s t e d   to  a  s t a n d a r d   w i t h   a  v a r i a b l e  

r h e o s t a t .   The  s t a n d a r d   in  t h i s   i n s t a n c e   is  300  mv .  

A f t e r   t he   c a n s   a r e   w a s h e d   and  a l l o w e d   to  d r y ,   a  r e f l e c -  

t a n c e   m e a s u r e m e n t   is  t a k e n .   The  b a t h   u s e d   to  t r e a t   t h e  

c a n s   is   t h e n   p o u r e d   i n t o   t h e   ( c o n c a v e )   dome  of  t he   c a n .  

I t   is  t h e n   h e a t e d   in  an  oven   at   200°C  f o r   5  m i n u t e s .  

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

t a n c e   m e a s u r e m e n t   is  t h e n   t a k e n   and  t he   r e s u l t   c o m p a r e d  

w i t h   the   f i r s t .   The  d i f f e r e n t i a l   ( dSS)   d e t e r m i n e s   t h e  



a m o u n t   of  s t a i n .   The  r e s u l t   mus t   no t   be  a  n e g a t i v e  

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

- d e s i r e a b l e   r e s u l t   f o r   s t a i n   p r e v e n t i o n   i s   0  or  c l o s e   t o  

0,  i n d i c a t i n g   l i t t l e   or  no  c h a n g e .  

F o a m i n g   may  be  a  p r o b l e m   w i t h   some  c l e a n e r   c o m -  

p o s i t i o n s .   When  a l u m i n u m   c a n s   a r e   s p r a y e d ,   t he   r e s i d u e  

s o l u t i o n   i s   c o l l e c t e d   in  a  t a n k   b e l o w   t h e   s u s p e n d e d  

c a n s .   T h i s   r e s i d u e   s o l u t i o n   is   t h e n   r e c i r c u l a t e d   t o  

t h e   s p r a y e r s ,   in  a  c o n t i n u i n g   o p e r a t i o n .   An  e x c e s s   o f  

f o a m i n g   ( i . e .   o v e r   t h e   top   of  t h e   t a n k )   may  r e s u l t   in  a  

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

c o n t a m i n a t i o n .   The  c o n t r o l   of  f o a m i n g   is   t h e r e f o r e  

v e r y   d e s i r e a b l e .   To  t e s t   f o r   f o a m i n g   a  s i n g l e   c a n  

w a s h e r   was  u s e d .   I t   was  f i l l e d   w i t h  4   1  of  c l e a n i n g  

b a t h   s o l u t i o n ,   and  t h e   t e m p e r a t u r e   s e t   a t   1 3 5 ° F  

( 5 7 ° C ) .   The  b a t h   was  s p r a y e d   f o r   t h e   i n d i c a t e d   t i m e  

and   t h e   foam  l e v e l   was  r e c o r d e d   in  l i t e r s   of  f o a m .  

A f t e r   10  m i n u t e s   of  s p r a y i n g ,   t h e   foam  was  a l l o w e d   t o  

d e c a y   f o r   10  m i n u t e s   and   t h e   l e v e l   was  a g a i n   r e c o r d e d .  



l y p h o s p h a t e   was  u s e d   as  t h e   n o n o r g a n i c   s a l t .  



n o n o r g a n i c   s a l t s   were   u s e d .  



E v a l u a t i o n   of  T e s t   R e s u l t s   -  

As  w i l l   be  s e e n   f rom  T a b l e   1,  a l l   e x a m p l e s  

a c c o r d i n g   to  t h i s   i n v e n t i o n   ( n o s .   8  -   29)  s h o w e d  

e x c e l l e n t   to  a c c e p t a b l e   s t a i n   t e s t   r e s u l t s ,   w h e r e   a l l  

e x a m p l e s   w i t h o u t   any  i n o r g a n i c   p h o s p h a t e   s a l t s   (C-1  t o  

C-7)   showed   s e v e r e   s t a i n i n g .   F u r t h e r m o r e ,   as  can  b e  

s e e n   by  c o m p a r i n g   t h e  %   WBF  f o r   a  g i v e n   amoun t   of  s u r -  

f a c t a n t ,   t he   r e s u l t s   a r e   a l w a y s   b e t t e r   when  the   i n o r g a -  

n ic   p h o s p a t e   s a l t   is   i n c l u d e d   f o r   e x a m p l e ,   t a k i n g   t h e  

b e s t   r e s u l t   f o r   t he   a b s e n c e   of  t he   i n o r g a n i c   p h o s p h a t e  

s a l t   (Ex.   C -5 )   in  w h i c h   t he   s u r f a c t a n t   is  p r e s e n t   i n  

8 . 7 5   g / l ,   and  c o m p a r i n g   t h i s   r e s u l t   w i t h   E x a m p l e s   12 

and  20,  i t   can  be  s e e n   t h a t   t h e   r e s u l t s   a c c o r d i n g   t o  

t h i s   i n v e n t i o n   a r e   a l w a y s   s u p e r i o r .   In  f a c t ,   t h e   c o m -  

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

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

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

An  i n t e r e s t i n g   o b s e r v a t i o n   i s   t h a t   e x c e s s i v e   f o a m i n g  

w i t h o u t   t he   i n o r g a n i c   p h o s p h a t e   s a l t   s t a r t s   at  a  s u r -  

f a c t a n t   l e v e l   of  6 . 2 5   (Ex.  C -3 )   and  c o n t i n u e s   t h r o u g h   a  

l e v e l   of  8 . 7 5   (Ex.   C - 5 ) .   In  s t r i k i n g   and  d e s i r e a b l e  

c o n t r a s t ,   t he   e x c e s s i v e   f o a m i n g   w i t h   t he   i n o r g a n i c  

s a l t   is  of  a  much  s h o r t e r   r a n g e ,   as  i n d i c a t e d   i n  

E x a m p l e s   10,  18,  23,  and  27,  and  o c c u r s   at  much  l o w e r  

s u r f a c t a n t   l e v e l s .   T h i s   p e r m i t s ,   t he   a d d i t i o n   o f  

l a r g e r   a m o u n t s   of  s u r f a c t a n t s   (when  the   i n o r g a n i c  

p h o s p h a t e   s a l t s   a r e   p r e s e n t )   to  o v e r c o m e   s p e c i f i c   p r o -  

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

s t r i k i n g   is   t h a t   Ex.  29,  w h i c h   u s e d   no  s u r f a c t a n t   a t  

a l l ,   a c h i e v e d   a  s a t i s f a c t o r y  %   WBF  and  dSS/   T h u s ,   t h e  

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

is   p r e f e r r e d   t h a t   i t   be  u sed   in  1  to  3  g / l   q u a n t i t i e s .  

T a b l e   2  d e m o n s t r a t e s   t h a t   o n l y   some  i n o r g a n i c  

s a l t s   a r e   u s e f u l   f o r   t h i s   i n v e n t i o n .   Al l   of  t he   s a l t s  

in  T a b l e   2  were   c h o s e n   b e c a u s e   t h e y   were   t h o u g h t   l i k e l y  



to   be  e f f e c t i v e .   H o w e v e r ,   as  can   be  s e e n ,   t h o s e  l a b e l e d  

c o m p a r a t i v e   e x a m p l e s   ( s o d i u m   c a r b o n a t e ,   s o d i u m   n i t r a t e ,  

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

s t a i n i n g .   M a r g i n a l l y   a c c e p t a b l e   s a l t s   i n c l u d e   t r i s o -  

d ium  p h o s p h a t e   ( w h i c h   i s   a c c e p t a b l e   in  l a r g e r   a m o u n t s ) ,  

and  s o d i u m   h e x a m e t a p h o s p h a t e   ( w h i c h   gave   m i x e d   r e s u l t s  

a t   l o w e r   a m o u n t s ) .   C l e a r l y ,   t h e   t e t r a s o d i u m  

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

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

b e c a u s e   t h e   l a t t e r   is   more  s o l u b l e .   I t   s h o u l d   be  n o t e d  

t h a t   t h e   s a l t s   in  t h e   c o m p a r a t i v e   e x a m p l e s   were   a l l  

s a t i s f a c t o r y   in  t h e   f o a m i n g   t e s t s ,   and  i t   may  t h e r e f o r e  

be  p o s s i b l e   to   e m p l o y   t hem  in  a d m i x t u r e   w i t h   t he   s a l t s  

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

a d m i x t u r e s   a r e   c o s t   e f f e c t i v e .  

I t   i s   of  c o u r s e ,   known  in  t h e   a r t   t h a t   t h e   i n i t i a l  

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

d e s i r e d   q u a n t i t i e s ,   b u t   t h a t   t h e s e   i n g r e d i e n t s   a r e   c o n -  

sumed  in  d i f f e r i n g   p r o p o r t i o n s .   T h u s ,   when  t h e  

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

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

t i o n ,   so  t h a t   t h e   i n i t i a l   i n g r e d i e n t   p r o p o r t i o n s   a r e  

m a i n t a i n e d .  

A l l   of  t h e   a b o v e   e x a m p l e s   a r e   d i r e c t e d   to  s h o w i n g  

t h a t   u s i n g   t h e   c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   w i l l  

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

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

a r e   in   c o n t a c t   w i t h   t h e   c l e a n i n g   s o l u t i o n .   T h e  

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

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

c l e a n i n g   r e s u l t s .  



CLEANING  E X A M P L E S  

In  o r d e r   to  d e m o n s t r a t e   t h a t   t he   i n v e n t i v e   a l k a -  

l i n e   a l u m i n u m - c l e a n i n g   c o m p o s i t i o n   not   o n l y   a v o i d e d  

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

t h e   c o m p o s i t i o n s   d i s c l o s e d   in  T a b l e   3,  b e l o w ,   were   p r e -  

p a r e d   and  u s e d   to  c l e a n   a l u m i n u m   can  b l a n k s .   T h e  

p r e w a s h   was  at   a  t e m p e r a t u r e   of  120°F  ( 4 9 ° C )   f o r   30 

s e c o n d s ,   f o l l o w e d   by  a  wash  w i t h   the   f o l l o w i n g   c o m -  

p o s i t i o n s   at  120°F  ( 4 9 ° C )   f o r   35  s e c o n d s ,   and  t h e n   by  a  
r i n s e   w i t h   d e i o n i z e d   w a t e r   a t   a m b i e n t   t e m p e r a t u r e .   A l l  

i n g r e d i e n t s   b e l o w   a r e   in  g / l .  

In  c o m p a r a t i v e   e x a m p l e   C-59  t h e   pH  was  b e l o w   t h e  

min imum  of  11  r e q u i r e d   a c c o r d i n g   to  t he   i n v e n t i o n .   As  a  

r e s u l t ,   t he   i n t e r i o r   r e f l e c t i v i t y   v a l u e   was  t oo   l o w ,  

i n d i c a t i n g   t h a t   the   can  was  no t   c l e a n   e n o u g h .   The  b a s e  

l i n e   r e f l e c t i v i t y   v a l u e s   were   169  f o r   i n t e r i o r   and  3 2 9  

f o r   e x t e r i o r .   At  an  i n t e r i o r   r e f l e c t i v i t y   of  a b o v e   2 3 5 ,  

t h e r e   was  no  v i s i b l e   s i g n s   of  f i n e s ,   i n d i c a t i n g   t h a t  



t h e   can  was  a c c e p t a b l y   c l e a n .   T h e ' i n t e r i o r   r e f l e c t i v i t y  

of  e x a m p l e   C-59  was  c o m p l e t e l y   u n a c c e p t a b l e .   The  p a r -  

t i c u l a r   can  b l a n k s   t e s t e d   were   o b t a i n e d   f rom  N a t i o n a l  

Can  C o . ,   P i s c a t a w a y ,   New  J e r s e y ,   U . S . A .   I t   s h o u l d   b e  

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

w i l l   v a r y   f o r   e a c h   t y p e   of  can  c o n f i g u r a t i o n ,   e a c h   t y p e  

of   p r o d u c t i o n   e q u i p m e n t ,   a m b i e n t   w a t e r ,   c l e a n i n g   c o n -  

d i t i o n s ,   and  t h e   l i k e .   T h e r e f o r e   t h i s   v a l u e   s h o u l d   b e  

t a k e n   o n l y   as  a  c o m p a r a t i v e   f o r   i d e n t i c a l   c a n s   t e s t e d  

u n d e r   i d e n t i c a l   c o n d i t i o n s .   The  e x t e r i o r   r e f l e c t i v i t y  

v a l u e s   were   a c c e p t a b l e   f o r   a l l   t h r e e   e x a m p l e s .   T h e  

s e c o n d a r y   s e q u e s t r a n t   ( s e q . )   u s e d   was  s o r b i t o l .   T h e  

s u r f a c t a n t   ( s u r f . )   u s e d   was  a  c o m b i n a t i o n   of  A  and  C  i n  

a  w e i g h t   r a t i o   A:C  of  3 : 5 .   A l t h o u g h   t h e   pH  in  e x a m p l e  

C-59  was  too   low  w i t h   t h e   use   of  8  g / l   of   EDTA  Na  s a l t ,  

t h i s   a m o u n t   may  be  e n o u g h   w h e r e   t h e   a m b i e n t   w a t e r   has   a  

s u f f i c i e n t l y   h i g h   pH  to  r e s u l t   in  a  c l e a n i n g   b a t h   pH  o f  

a t   l e a s t   11.  The  EDTA  Na  s a l t   and  NTA  Na  s a l t   were   e a c h  

p r e s e n t   in  t h e   e q u i m o l a r   a m o u n t   of  . 006   m o l s .   As  can  b e  

s e e n ,   b o t h   of  t h e s e   s a l t s   gave   a c c e p t a b l e   r e s u l t s .  



1.  An  a q u e o u s   a l k a l i n e   c l e a n i n g   c o m p o s i t i o n   b a t h   f o r  

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

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

w a t e r   b a s e ,   a  pH  of  at   l e a s t   11,  and  i n g r e d i e n t s  

c o m p r i s i n g :  

(a)   an  a l k a l i   m e t a l   s a l t   of  e t h y l e n e d i a m i n e t e t r a a c e -  

t i c   a c i d ,   an  a l k a l i   m e t a l   s a l t   of  n i t r i -  

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

t h e   b a t h   in  a b o u t   0.1  to  a b o u t   8 . 0   g / l ;  

(b)  at   l e a s t   one  s u r f a c t a n t ,   p r e s e n t   in  t he   b a t h   i n  

a b o u t   0 .1  to  a b o u t   10  g / l ;  

(c)   a t   l e a s t   one  i n o r g a n i c   a l k a l i   m e t a l   p h o s p h a t e ,  

p r e s e n t   in  t he   b a t h   in  a b o u t   0 .1  to  a b o u t   20  g / l ;  

(d)  at  l e a s t   one  a l k a l i   m e t a l   h y d r o x i d e ,   o p t i o n a l l y  

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

a d j u s t   t h e   pH  to  a t   l e a s t   1 1 .  

(e )   a  s e c o n d   i n o r g a n i c   s a l t   o t h e r   t h a n   ( c ) ,  

o p t i o n a l l y   p r e s e n t   in  t h e   b a t h   in  up  to  o n e - h a l f  

t h e   a m o u n t   in  g / l   of  s a i d   i n o r g a n i c   a l k a l i   m e t a l  

p h o s p h a t e   ( c ) ;   a n d  

( f )   a  s e c o n d   a l u m i n u m   s e q u e s t e r i n g   a g e n t   o t h e r   t h a n  

( a ) ,   o p t i o n a l l y   p r e s e n t   in  t he   b a t h   in  0  to   a b o u t  

10  g / l .  

2.  The  b a t h   of  C l a i m   1  a d j u s t e d   to  a  pH  of  f rom  11  t o  

a b o u t   1 2 . 5 ;   p r e f e r a b l y   of  a b o u t   11 .5   to  a b o u t   1 2 . 3 .  

3.  The  bath  of  Claims1  or  2  w h e r e i n   (a)   is   a  s o d i u m   s a l t   a n d  

is   p r e s e n t   in  t h e   b a t h   in  a b o u t   0 .3   to  a b o u t   5 .0   g / l ,  

p r e f e r a b l y   in   a b o u t   1 .5  to   3 .0   g / l .  



4.  The  b a t h   of   C l a i m   1  w h e r e i n   (b)   i s   at   l e a s t   o n e  

a n i o n i c ,   c a t i o n i c   or  n o n i o n i c   s u r f a c t a n t   and  i s   p r e s e n t  

in  t h e   b a t h   in  a b o u t   0 . 2   to   a b o u t   3 .0   g / 1 .  

5.  The  b a t h   of  C l a i m   1  w h e r e i n   ( c )   i s   a t   l e a s t   one  o f :  

s o d i u m   t r i p o l y p h o s p h a t e ,   s o d i u m   p y r o p h o s p h a t e ,   s o d i u m  

h e x a m e t a p h o s p h a t e ,   t r i s o d i u m   p h o s p h a t e ,   s o d i u m  

p h o s p h a t e   m o n o b a s i c ,   s o d i u m   p h o s p h a t e   d i b a s i c ,   or  a  

c o r r e s p o n d i n g   p o t a s s i u m   or  l i t h i u m   s a l t ;   and  is   p r e -  

s e n t   in  t h e   b a t h   in  a b o u t   2 . 0   to   a b o u t   10 .0   g / l ,   p r e -  

f e r a b l y   in   a b o u t   4 .0   t o   a b o u t   8 .0   g / l .  

6.  The  b a t h   of  C l a i m   1  w h e r e i n   (d)   i s   NaOA,  KOH,  or  a  

m i x t u r e   t h e r e o f ,   and  i s   p r e s e n t   in  t h e   b a t h   in  up  t o  

a b o u t   5 .0   g / 1 .  

7.  The  b a t h   of   C l a i m   1  w h e r e i n   ( e )   i s   a t   l e a s t   one  o f  

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

s o d i u m   a l u m i n a t e ,   or  a  c o r r e s p o n d i n g   p o t a s s i u m   o f  

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

8.  The  b a t h   of  C l a i m   1  w h e r e i n   ( f )   i s   a t   l e a s t   one  a l k a l i  

m e t a l   g l u c o n a t e ,   g l u c o h e p t o n a t e ,   or  t a r t r a t e ;   or  s o r -  

b i t o l ;   and  i s   p r e s e n t   in  t h e   b a t h   in  up  to  a b o u t   10 

g / l ,   p r e f e r a b l y   i n   a b o u t   0 . 5   to   a b o u t   10  g / 1 ,   and  e s p e -  
c i a l l y   in   a b o u t   0 .6   to   1 .3   g / l .  



9 .  T h e   b a t h   of  C l a i m s   1  to   8  w h e r e i n :  

(a )   is   a  s o d i u m   s a l t   and  i s   p r e s e n t   in  t he   b a t h   i n  

about   0.3  to  about  5.0  g / l ;   p r e f e r a b l y   in  about  1.5  t o  3 . 0   g / l ;  

(b)  is  a t   l e a s t   one  a n i o n i c ,   c a t i o n i c   or  n o n i o n i c  

s u r f a c t a n t   and  i s   p r e s e n t   in  t h e   b a t h   in  a b o u t  

0 . 2   to  a b o u t   3 .0   g / 1 ;  

(c)   is   a t   l e a s t   one  o f :   s o d i u m   t r i p o l y p h o s p h a t e ,  

s o d i u m   p y r o p h o s p h a t e ,   s o d i u m   h e x a m e t a p h o s p h a t e ,  

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

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

p o t a s s i u m   or  l i t h i u m   s a l t ;   and  is  p r e s e n t   in  t h e  

b a t h   in  a b o u t   2 .0   to   a b o u t   10 .0   g / l ;   p r e -  
f e r a b l y   a b o u t   4 .0   to   a b o u t   8 .0   g / l ;   a n d  

(d)  is   NaOH,  KOH,  or  a  m i x t u r e   t h e r e o f ,   and  is   p r e -  
s e n t   in  t he   b a t h   in  up  to   a b o u t   5 .0   g / l .  

1 0 .  T h e   b a t h   of  C l a i m   9  w h e r e i n :  

(e )   is   a t   l e a s t   one  of  s o d i u m   c a r b o n a t e ,   s o d i u m  

n i t r a t e ,   s o d i u m   s u l f a t e ,   s o d i u m   a l u m i n a t e ,   or  a  

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

p r e s e n t   in  t he   b a t h ;   a n d  

( f )   is   at   l e a s t   one  a l k a l i   m e t a l   g l u c o n a t e ,   g l u c o -  

h e p t o n a t e ,   or  t a r t r a t e ,   or  s o r b i t o l ,   and  is   p r e -  
s e n t   in  t he   b a t h   in  up  to  a b o u t   10  g / l ; p r e f e r a b l y  
in  a b o u t   0 .5   to   a b o u t   10  g / l .  



11.  The  b a t h   o f   C l a i m s   1  to   10  w h e r e i n   (a)  i s   s e l e c t e d   f r o m  
s o d i u m   e t h y l e n e d i a m i n e t e t r a a c e t a t e   and  s o d i u m   n i t r i l o -  
t r i a c e t a t e .  

1 2 .  A   c o n c e n t r a t e   f o r   p r e p a r i n g   an  a q u e o u s   a l k a l i n e  

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

the  i n g r e d i e n t s   of  Claims  1  t o  1 1 ,   e a c h   p r e s e n t   in  an  a m o u n t  

in  p a r t s   by  w e i g h t   n u m e r i c a l l y   e q u a l   to  s a i d   r e s p e c -  
t i v e   g r a m s   pe r   l i t e r .  

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

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

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

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

b a t h   o f   C l a i m s   1  t o   1 1 .  

1 4 .  T h e   m e t h o d   of  C l a i m   13  w h e r e i n   s a i d   c o n t a c t i n g   i s   f o r  

a  t i m e   o f   a b o u t   10  to   a b o u t   120  s e c o n d s   and  s a i d   b a t h  

i s   a t   a  t e m p e r a t u r e   of  a b o u t   27°C  to  a b o u t   6 6 ° C .  

1 5 . T h e   m e t h o d   of  C l a i m  1 4   w h e r e i n   s a i d   c o n t a c t i n g   i s   b y  

i m m e r s i n g   s a i d   s u r f a c e   in  s a i d   b a t h   o r  b y  s p r a y i n g  
s a i d   s u r f a c e   w i t h   s a i d   b a t h   f o r   a  t i m e   of   a b o u t   10  s e -  
c o n d s   t o   a b o u t   60  s e c o n d s   w h i l e   m a i n t a i n i n g   s a i d   b a t h  
a t   a  t e m p e r a t u r e   of   a b o u t   32°C  t o   a b o u t   6 0 ° C .  
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