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(54)  Metal  cleaning  composition. 
Compositions  for,  and  a  method  of,  cleaning  a  tarnished 

metal  surface,  particularly  silver,  the  cleaning  composition 
comprising  a  metal  powder,  preferably  aluminium,  together 
with  a  base  and,  optionally,  a  surfactant. The  method  of  clean- 
ing  tarnished  metal  comprises  the  application  of,  or  the 
immersion  in,  an  aqueous  solution  of  the  cleaning  composi- 
tion. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c o m p o s i t i o n   fo r   and  a 

m e t h o d   of  r e m o v i n g   d i r t   and  t a r n i s h   f i l m   from  m e t a l s ,   a n d  

e s p e c i a l l y   from  s i l v e r .  

The  a p p e a r a n c e   of  t a r n i s h   f i l m   on  s i l v e r   g o o d s ,   such   a s  

c u t l e r y   and  j e w e l l e r y ,   is  u n s i g h t l y ,   and  c o n s e q u e n t l y   r e g u l a r  

a t t e n t i o n   to  such   goods   is  n e c e s s a r y   to  m a i n t a i n   t h e  

n o n - t a r n i s h e d   a p p e a r a n c e   of  t he   g o o d s .  

C l e a n i n g   c o m p o s i t i o n s   fo r   s i l v e r ,   such   as  a b r a s i v e  

p o l i s h e s   and  s i l v e r   d i p s ,   a re   known,   but   a re   e i t h e r   t i m e  

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

damage   to  the   m e t a l   s u r f a c e   f rom  the   a b r a s i v e   or  t h e i r  

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

I t   is  an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a 

c o m p o s i t i o n   s u i t a b l e   for   the   c l e a n i n g   of  m e t a l s ,   such   a s  

s i l v e r   and  g o l d ,   wh ich   is  i n e x p e n s i v e   to  m a n u f a c t u r e ,  

e f f i c i e n t   in  i t s   o p e r a t i o n   and  s i m p l e   to  u s e .  

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   is  p r o v i d e d   a 

c l e a n i n g   c o m p o s i t i o n   c o m p r i s i n g   a  m e t a l   powder   t o g e t h e r   w i t h  

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

P r e f e r a b l y ,   the   m e t a l   powder   is   a l u m i n i u m   p o w d e r ,  

a l t h o u g h   t he   powder   of  any  m e t a l   w h i c h   is  s o l u b l e   in  a l k a l i n e  

c o n d i t i o n s   w i t h   the   e v o l u t i o n   of  h y d r o g e n ,   and  w h i c h   i s  

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

s i l v e r  -   to  the  m e t a l l i c   s t a t e ,   s h o u l d   s u f f i c e .  

The  ba se   is  p r e f e r a b l y   T r i s o d i u m   P h o s p h a t e   ( T S P ) ,  

N a 3 P 0 4 . 1 2 H 2 0   or  N a 3 P 0 4 . 8 H 2 o ,   w h i c h   is  f r e e l y  

s o l u b l e   in  hot   w a t e r .   A q u e o u s   s o l u t i o n s   of  TSP  a re   s t r o n g l y  

a l k a l i n e ,   w i t h   a  1%  a q u e o u s   s o l u t i o n   h a v i n g   a  pH  of  1 1 . 9 .  

C o m m e r c i a l   g r a d e   TSP  s o m e t i m e s   y i e l d s   a  more  a l k a l i n e  

s o l u t i o n   due  to  the   use  of  e x c e s s   a l k a l i   in  m a n u f a c t u r e   t o  

p r e v e n t   c a k i n g   of  the   c r y s t a l s .  

The  s u r f a c t a n t   or  w e t t i n g   a g e n t   is  n o r m a l l y   s e l e c t e d  

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

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

d e t e r g e n t s .  



The  m e t a l   powder   is  n o r m a l l y   p r e s e n t   in  an  a m o u n t   o f  

f rom  0 .5   to  10%  by  w e i g h t   of  the   c o m p o s i t i o n ,   and  the   s u r f a c e  

a c t i v e   a g e n t   is  n o r m a l l y   p r e s e n t   in  an  a m o u n t   of  f rom  0 .5   t o  

15%  by  w e i g h t   of  the   c o m p o s i t i o n .  

A  p r e f e r r e d   c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   the   p r e s e n t  
i n v e n t i o n   c o m p r i s e s :  

The  t a r n i s h   on  s i l v e r   is  s i l v e r   s u l p h i d e   A 9 2 S  
r e s u l t i n g   f rom  the   i n t e r a c t i o n   of  t he   Ag  m e t a l   w i t h  

s u l p h u r o u s   c o m p o u n d s   in  the   a t m o s p h e r e ,   s u c h   as  H y d r o g e n  

S u l p h i d e   H 2 S .  
To  c l e a n   t a r n i s h e d   m e t a l   w i t h   c o m p o s i t i o n s   a c c o r d i n g   t o  

the   p r e s e n t   i n v e n t i o n ,   100  gms  of  the   c o m p o s i t i o n   can   b e  

d i s s o l v e d   in  two  l i t r e s   of  h o t   w a t e r   and  the   a r t i c l e s   to  b e  

c l e a n e d   i m m e r s e d   in  t he   s o l u t i o n   for   a b o u t   5  to  1 0  

m i n u t e s ,   d e p e n d i n g   on  the   d e g r e e   of  the   t a r n i s h .   T h e  

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

d r i e d .   The  s o l u t i o n   as  d e s c r i b e d   above   w i l l   r e m a i n   a c t i v e  

for   a b o u t   20  m i n u t e s   and  is  s u i t a b l e   for   c l e a n i n g   a t   l e a s t   50 

p i e c e s   of  c u t l e r y ,   j e w e l l e r y ,   and  the   l i k e .  

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

e a s i l y   as  p l a i n   s i l v e r .   S m a l l   t r i n k e t s   t h a t   a r e   n o r m a l l y  

h a r d   to  h a n d l e   a re   c l e a n e d   e f f i c i e n t l y   and  e f f e c t i v e l y ;   w h e n  

r e m o v e d   f rom  s o l u t i o n   t h e y   a re   s i m p l y   r i n s e d   and  d r i e d .   T h e  

s i l v e r   is  e f f e c t i v e l y   c l e a n e d   w i t h o u t   the   need   fo r   p o l i s h i n g  

i . e .   t h e r e   is  none  of  the   mess  and  t ime   c o n s u m i n g   l a b o u r  

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

The  c l e a n i n g   c o m p o s i t i o n   is  s a f e   to  h a n d l e   and  w i l l   n o t  

a f f e c t   t he   m e t a l   b e i n g   c l e a n e d .   The  h y d r o g e n   c r e a t e d   a c t s  

o n l y   on  the   s u l p h i d e   t a r n i s h   l a y e r   and  has  no  e f f e c t   on  t h e  

m e t a l ,   even   if  t he   m e t a l   a r t i c l e s   a re   l e f t   in  s o l u t i o n   for   a n  

e x t e n d e d   p e r i o d .  

The  c l e a n 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   is  p r e f e r a b l y   p a c k a g e d ,   in  p o w d e r   form  in  a  s a c h e t ,  

r e a d y   for   use  by  d i s s o l v i n g   in  w a t e r .   In  a q u e o u s   s o l u t i o n  

the   a l u m i n i u m   powder   is  d i s s o l v e d   w i t h   t he   r e l e a s e   o f  

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

s u l p h i d e   f i l m   on  the   s i l v e r   goods   w h i c h   d i s s o l v e s   t h e  

s u l p h i d e   l a y e r .   T h e r e   is  p o s s i b l y   some  f o r m a t i o n   o f  

A l u m i n i u m   S u l p h i d e   A12S3  but   t h i s   is   no t   s t a b l e   a n d  

d e c o m p o s e s   in  the   a q u e o u s   s o l u t i o n .  

T h e   s u r f a c t a n t   a c t s   in  s o l u t i o n   to  r emove   any  g r e a s e   a n d  

d i r t   f rom  the   a r t i c l e s   to  be  c l e a n e d ,   t h u s   a l l o w i n g   t h e  

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

A l t h o u g h   the   i n v e n t i o n   has  been   d e s c r i b e d   a b o v e   w i t h  

r e f e r e n c e   to  p r e f e r r e d   e m b o d i m e n t s   and  e x a m p l e s ,   i t   w i l l   be  

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

a l t e r n a t i v e s   may  be  s u b s t i t u t e d   for   s p e c i f i c a l l y   d e s c r i b e d  

f e a t u r e s ,   w i t h o u t   d e p a r t i n g   f rom  t he   s p i r i t   or  s c o p e   of  t h e  

i n v e n t i o n   as  b r o a d l y   d e s c r i b e d .  



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

m e t a l   and  a  b a s e .  

2.  A  c l e a n 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 i n   t h e  

a l k a l i - s o l u b l e   m e t a l   is  a  p o w d e r .  

3.  A  c l e a n 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   2,  w h e r e i n   t h e  

a l k a l i - s o l u b l e   m e t a l   p o w d e r   is  a l u m i n i u m   p o w d e r .  

4.  A  c l e a n i n g   c o m p o s i t i o n   a c c o r d i n g   to  a n y  o n e   of  t h e  

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

5.  A  c l e a n i n g   c o m p o s i t i o n   a c c o r d i n g   to  a n y  o n e   of  t h e  

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

6.  A  c l e a n 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   5,  w h e r e i n   t h e  

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

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

d e t e r g e n t s .  

7.  A  c l e a n i n g   c o m p o s i t i o n   c o m p r i s i n g   f rom  a b o u t   0 .5   t o  

a b o u t   10%  by  w e i g h t   of  an  a l k a l i - s o l u b l e .   m e t a l ,   f r om  a b o u t  

0 .5   to  a b o u t   15%  by  w e i g h t   of  s u r f a c t a n t ,   and  a  b a s e .  

8.  A  c l e a n 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   7,  w h e r e i n   t h e  

a l k a l i - s o l u b l e   m e t a l   is  a l u m i n i u m   p o w d e r .  

9.  A  c l e a n 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   7  or  c l a i m   8 ,  

w h e r e i n   t he   b a s e   is  T r i s o d i u m   P h o s p h a t e .  

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

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

an  a l k a l i - s o l u b l e   m e t a l   and  a  b a s e .  
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