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@)  Scratch  inhibiting  agent. 

©  A  scratch  inhibiting  agent  for  inhibiting  the  generation  of 
scratches  on  the  surface  of  a  siliceous  inorganic  product  caused 
by  an  alkaline  detergent  comprising,  as  a  main  ingredient,  at  least 
one  compound  selected  from  the  group  consisting  of  (A)  aliphatic 
hydroxydicarboxylic  acids  having  a  functional  group  ratio  (OH/ 
COOH)  of  1.0  to  2.0  and  the  alkali  metal  salts  thereof  and  (B) 
polycarboxylic  acids  having  a  molecular  weight  of  5000  to  20000 
and  the  alkali  metal  salts  thereof. 

This  scratch  inhibiting  agent  can  effectively  prevent  the 
generation  and  expansion  of  scratches  on  the  surfaces  of  the 
siliceous  inorganic  products  without  decreasing  the  washing 
power  of  aqueous  alkaline  solutions  at  a  washing  step. 
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SCRATCH  I N H I B I T I N G   AGENT 

BACKGROUND  OF  THE  INVENTION 

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

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  s c r a t c h  

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

5  e x p a n d e d   on  t h e   s u r f a c e s   of   s i l i c e o u s   i n o r g a n i c   p r o d u c t s  

(or   a r t i c l e s )   s u c h   as  g l a s s   b o t t l e s ,   s u b s t r a t e s   o f  

e l e c t r i c   d e v i c e s ,   and   t a b l e w a r e .  

2.  D e s c r i p t i o n   o f   t h e   R e l a t e d   A r t  

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

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

a q u e o u s   a l k a l i n e   s o l u t i o n s   a t   a  r e c o v e r y   s t e p .   H o w e v e r ,  

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

b o t t l e s   by  i m p i n g e m e n t   and   f r i c t i o n   d u r i n g   t h e   r e c o v e r y  

s t e p .   T h e s e   p o r t i o n s   a r e   f u r t h e r   a t t a c k e d   a t   an  a l k a l i  

15  w a s h i n g   s t e p   to   g e n e r a t e   s c r a t c h e s   ( i . e . ,   t h e   g e n e r a t i o n  

of   w h i t e n e d   p o r t i o n s   on  t h e   s u r f a c e s   o f   t h e   b o t t l e s )   . 

T h e   s c r a t c h e s   a r e   e x p a n d e d   w i t h   t h e   i n c r e a s e   in   t h e  

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

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

20  and  t h e   c o m m e r c i a l   v a l u e   of   b o t t l e d   b e v e r a g e s   i s  

d e c r e a s e d .  

V a r i o u s   a t t e m p t s   h a v e   b e e n   made  to   i n h i b i t   o r  

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

J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   ( K o k a i )   No.  5 7 -  

25  1 7 9 0 5 3   d i s c l o s e s   a  m e t h o d   f o r   c o a t i n g   a  w a t e r - r e s i s t a n t  

s i l i c o n e   r e s i n   on  t h e   s u r f a c e   o f   a  g l a s s   b o t t l e .  

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

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

i n h i b i t i n g   a g e n t   in   an  a q u e o u s   a l k a l i n e   s o l u t i o n   c an   b e  

30  u s e d   ( s e e   S e n j y o   of   S h o k u h i n   Kogyo   ( i . e . ,   W a s h i n g   i n  

Food   I n d u s t r i e s )   ,  C h a p t e r   5,  b o t t l e   w a s h i n g   m e t h o d ,  

p a g e s   1 2 0 - 1 6 0 )   . 
H o w e v e r ,   t h e   f o r m e r   m e t h o d   i s   d i s a d v a n t a g e o u s  

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

35  n e c e s s i t y   f o r   an  a d d i t i o n a l   s t e p   f o r   c o a t i n g   t h e   s u r f a c e s  
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of   g l a s s   b o t t l e s   w i t h   w a t e r - r e s i s t a n t   s i l i c o n   r e s i n s ,  

and   b e c a u s e   t h e   c h e m i c a l   a g e n t   c o s t   b e c o m e s   h i g h   due  t o  

t h e   u s e   o f   t h e   e x p e n s i v e   s i l i c o n   r e s i n s .  

On  t h e   o t h e r   h a n d ,   t h e   l a t t e r   m e t h o d   i s  

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

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

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

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

s i m p l e   and   t h e   c h e m i c a l   a g e n t   c o s t   i s   n o t   e x p e n s i v e .  

10  SUMMARY  OF  THE  INVENTION 

An  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   t o   e l i m i n a t e  

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

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

e f f e c t i v e l y   i n h i b i t i n g   t h e   g e n e r a t i o n   o f   s c r a t c h e s   o n  

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

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

s o l u t i o n .   A n o t h e r   o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

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

p r o d u c t   s u c h   as  a  g l a s s   b o t t l e .  

20  O t h e r   o b j e c t s   and   a d v a n t a g e s   o f   t h e   p r e s e n t   i n v e n -  

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

In   a c c o r d a n c e   w i t h   t h e   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  s c r a t c h   i n h i b i t i n g   a g e n t   f o r   i n h i b i t i n g   t h e  

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

25  i n o r g a n i c   p r o d u c t   c a u s e d   by  an  a l k a l i n e   d e t e r g e n t  

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

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

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

r a t i o   (OH/COOH)  of   1 .0   t o   2 .0   and   t h e   a l k a l i   m e t a l   s a l t s  

30  t h e r e o f   and   (B)  p o l y c a r b o x y l i c   a c i d s   h a v i n g   a  m o l e c u l a r  

w e i g h t   o f   5000  to   20000   and   t h e   a l k a l i   m e t a l   s a l t s  

t h e r e o f .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

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 ,   t h e   r a t e   o f  

35  i n c r e a s e   i n   t h e   s c r a t c h   a r e a   c an   be  d e c r e a s e d   to   a p p r o x i -  

m a t e l y   one   t h i r d   o f   t h a t   c a u s e d   by  u s i n g   t h e   c o n v e n t i o n a l  

s o d i u m   g l u c o n a t e ,   when  t h e   p r e s e n t   s c r a t c h   i n h i b i t i n g  
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a g e n t   i s   u s e d   as  an  a d d i t i v e   f o r   p r e v e n t i n g   t h e   g e n e r -  
a t i o n   or   e x p a n s i o n   o f   s c r a t c h e s   a t   a  w a s h i n g   s t e p   f o r  
s i l i c e o u s   i n o r g a n i c   p r o d u c t s   s u c h   as  g l a s s   b o t t l e s .  

T h u s ,   t h e   n u m b e r   o f   t i m e s   t h a t   t h e   i n o r g a n i c   p r o d u c t s  
5  c an   be  r e u s e d   i s   i n c r e a s e d   a p p r o x i m a t e l y   3 - f o l d   w h e n  

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

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

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

10  i t   i s   b e l i e v e d   t h a t   t h e   a b o v e - m e n t i o n e d   c o m p o u n d   (A) 
a n d / o r   (B)  i s   r e a c t e d   w i t h   a  m e t a l   i o n   s u c h   as  c a l c i u m  

or   m a g n e s i u m ,   w h i c h   i s   c o n s i d e r e d   to   be  t h e   s c r a t c h  

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

15  w a t e r - i n s o l u b l e   s u b s t a n c e s   a r e   s e l e c t i v e l y   a d s o r b e d   o n  
t h e   s u r f a c e   o f ,   f o r   e x a m p l e ,   a  g l a s s   b o t t l e ,   to   f o r m   a  
p r o t e c t i v e   f i l m   and   p r e v e n t   t h e   a t t a c k   by  a l k a l i   on  t h e  
s i l i c a   n e t w o r k .  

(A)  E x a m p l e s   o f   t h e   a l i p h a t i c   h y d r o x y d i c a r b o x y l i c  
20  a c i d s   h a v i n g   a  f u n c t i o n a l   r a t i o ,   i . e . ,   OH/COOH  r a t i o   o f  

1 .0   t o   2 . 0 ,   and  t h e   a l k a l i   m e t a l   s a l t s   t h e r e o f   a r e   a s  
f o l l o w s :  

(1)  A l i p h a t i c   h y d r o x y d i c a r b o x y l i c   a c i d s  

h a v i n g   a  f u n c t i o n a l   r a t i o   of   1,  and   t h e   a l k a l i   m e t a l  
25  s a l t s   t h e r e o f ,   s u c h   as  t a r t a r i c   a c i d   and  t h e   a l k a l i  

m e t a l   s a l t s   t h e r e o f  

(2)  A l i p h a t i c   h y d r o x y d i c a r b o x y l i c   a c i d s  

h a v i n g   a  f u n c t i o n a l   r a t i o   o f   1 . 5 ,   and   t h e   a l k a l i   m e t a l  
s a l t s   t h e r e o f ,   s u c h   as  t r i o x y g l u t a r i c   a c i d   and  t h e  

30  a l k a l i   m e t a l   s a l t s   t h e r e o f  

(3)  A l i p h a t i c   h y d r o x y d i c a r b o x y l i c   a c i d s  

h a v i n g   t h e   f u n c t i o n a l   r a t i o   o f   2,  and   t h e   a l k a l i   m e t a l  
s a l t s   t h e r e o f ,   s u c h   as  a l l o g a l a c t a r i c   a c i d   and  t h e  

a l k a l i   m e t a l   s a l t s   t h e r e o f  

35  (B)  E x a m p l e s   of   p o l y c a r b o x y l i c   a c i d s   h a v i n g   a  
m o l e c u l a r   w e i g h t   o f   5000  to   2 0 0 0 0 ,   and  t h e   a l k a l i   m e t a l  
s a l t s   t h e r e o f ,   s u c h   a s ;  
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A c r y l i c   a c i d   h o m o p o l y m e r s  

M e t h a c r y l i c   a c i d   h o m o p o l y m e r s  

A c r y l i c   a c i d   -  m e t h a c r y l i c   a c i d   c o p o l y m e r  

A c r y l i c   a c i d   -  m a l e i c   a n h y d r i d e   c o p o l y m e r s  

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

M e t h a c r y l i c   a c i d   -  f t i m a r i c   a c i d   c o p o l y m e r s  

A c r y l i c   a c i d   -  i t a c o n i c   a c i d   c o p o l y m e r s  

M e t h a c r y l i c   a c i d   -  i t a c o n i c   a c i d   c o p o l y m e r s  
10  As  shown   in   t h e   C o m p a r a t i v e   E x a m p l e s   b e l o w ,   ( 1 )  

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

h a v i n g   a  f u n c t i o n a l   g r o u p   r a t i o   (OH/COOH)  o f   o u t s i d e   t h e  

r a n g e   o f   1 . 0   t o   2 . 0 ,   s u c h   as  t a r t r o n   a c i d ,   m a l i c   a c i d  
15  ( i . e . ,   OH/COOH  =  0 . 5 ) ,   and   c i t r i c   a c i d   ( i . e . ,   OH/COOH 

= 0 . 3 )   a r e   u s e d ,   (2)  when   a l i p h a t i c   h y d r o x y c a r b o x y l i c  
a c i d s   h a v i n g   t h e   s i m i l a r   f u n c t i o n a l   r a t i o   b u t   h a v i n g  
s t r u c t u r e s   d i f f e r e n t   f r o m   t h o s e   o f   t h e   p r e s e n t   d i c a r -  

b o x y l i c   a c i d ,   s u c h   as  g l y c e r i c   a c i d   ( i . e . ,   OH/COOH  =  2 ) ,  
20  l a c t i c   a c i d ,   h y d r o a c r y l i c   a c i d ,   a - o x y b u t y r i c   a c i d   ( i . e . ,  

OH/COOH  =  1)  a r e   u s e d ,   (3)  when   a l i p h a t i c   c a r b o x y l i c  
a c i d s   h a v i n g   b o t h   t h e   f u n c t i o n a l   g r o u p   r a t i o   a n d  

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

25  and   s u c c i n i c   a c i d   a r e   u s e d ,   (4)  when   a r o m a t i c   h y d r o x y -  

c a r b o x y l i c   a c i d s   s u c h   as  a - o x y b e n z o i c   a c i d ,   g a l l i c   a c i d ,  
m a n d e l i c   a c i d ,   and   t r o p i c   a c i d   a r e   u s e d ,   (5)  when  a m i n o  

c a r b o x y l i c   a c i d s   s u c h   as  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 ,   n i t r i l o t r i a c e t i c   a c i d ,   and   d i e t h y l e n e t r i a m i n e p e n t a -  
30  a c e t i c   a c i d   a r e   u s e d ,   (6)  when   p o l y p h o s p h o r i c   a c i d  

c o m p o u n d s   s u c h   as  p y r o p h o s p h o r i c   a c i d   t r i p l o y p h o s p h o r i c  
a c i d ,   and   h e x a m e t a p h o s p h o r i c   a c i d   a r e   u s e d ,   (7)  w h e n  

p o l y c a r b o x y l i c   a c i d s   h a v i n g   a  m o l e c u l a r   w e i g h t   o f   l e s s  
t h a n   5000  a r e   u s e d ,   o r   (8)  when   p o l y c a r b o x y l i c   a c i d s  

35  h a v i n g   a  m o l e c u l a r   w e i g h t   o f   m o r e   t h a n   20000   a r e   u s e d ,  
t h e   d e s i r e d   s c r a t c h   i n h i b i t i n g   e f f e c t s   c a n n o t   b e  

o b t a i n e d .   A l t h o u g h   t h e   r e a s o n s   why  t h e s e   c o m p o u n d s  
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shown  in   (1)  to   (8)  do  n o t   e x h i b i t   t h e   d e s i r e d   s c r a t c h  

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

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

c a p t i o n   (o r   c h e l a t e )   m e t a l   i o n s   s u c h   as  c a l c i u m   a n d  

5  m a g n e s i u m   i o n s ,   w h i c h   a r e   c o n s i d e r e d   to   be  s c r a t c h  

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

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

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

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

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

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

of   t h e   p r e s e n t   i n v e n t i o n ,   so  t h a t   t h e   a b s o r p t i o n   d e g r e e  

• t h e r e o f   on  t h e   s u r f a c e   o f   t h e   s i l i c e o u s   p r o d u c t   i s  

s m a l l .  

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

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

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

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

e x a m p l e ,   g l a s s   p r o d u c t s   s u c h   as  g l a s s   b o t t l e s   and  g l a s s  

20  t a b l e w a r e ,   and  c e r a m i c s   s u c h   as  t h e   c e r a m i c   s u b s t r a t e s  

of   e l e c t r i c   d e v i c e s   or   p a r t s   ( s p e c i a l   g l a s s ,   r o c k  

c r y s t a l )   ,  and   c e r a m i c   t a b l e w a r e .  

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

t h e   p r e s e n t   i n v e n t i o n   may  be  u s e d   a l o n e   p r i o r   to   t h e  

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

p r e s e n t   s c r a t c h   i n h i b i t i n g   a g e n t   i s   g e n e r a l l y   or   p r e f e r -  

a b l y   a d d e d   to   an  a q u e o u s   a l k a l i n e   s o l u t i o n   to   be  u s e d   a t  

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

i n h i b i t i n g   a g e n t   may  be  a d d e d   o v e r   a  w i d e   r a n g e   o f  

30  a d d i t i o n   to   t h e   a q u e o u s   a l k a l i   s o l u t i o n ,   t h e   p r e f e r a b l e  

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

i s   1.0%  to   20%  by  w e i g h t ,   more   p r e f e r a b l y   5%  to   15%  b y  

w e i g h t ,   b a s e d   on  t h e   a m o u n t   of   t h e   a l k a l i   ( e . g . ,   s o d i u m  

h y d r o x i d e )   .  A l t h o u g h   any  a q u e o u s   a l k a l i   s o l u t i o n  

35  c o n v e n t i o n a l l y   u s e d   in   t h e   a l k a l i   w a s h i n g   c an   be  u s e d ,  

t h e   p r e f e r a b l e   a q u e o u s   a l k a l i   s o l u t i o n s   a r e   t h o s e  

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

c a r b o n a t e ,   and   p o t a s s i u m   c a r b o n a t e .   In   v i e w   o f   t h e  

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

s o d i u m   h y d r o x i d e   o r   s o d i u m   c a r b o n a t e   i s   m o s t   p r e f e r a b l e .  
5  A l t h o u g h   t h e r e   a r e   no  c r i t i c a l   l i m i t a t i o n s   t o   t h e   a l k a l i  

c o n c e n t r a t i o n   o f   t h e   a q u e o u s   
*  a l k a l i n e   s o l u t i o n ,   t h e  

p r e f e r a b l e   a l k a l i   c o n c e n t r a t i o n   i s   0 .5%  to   10%  b y  

w e i g h t ,   m o r e   p r e f e r a b l y   1%  to   6%  by  w e i g h t .  

A l s o ,   t h e r e   a r e   no  c r i t i c a l   l i m i t a t i o n s   to   t h e  

10  a l k a l i   w a s h i n g   t e c h n i q u e s   and   c o n d i t i o n s ,   b u t   t h e  

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

r e l a t i v e l y   s h o r t   t i m e   i s   p r e f e r a b l y   u s e d .   The  p r e f e r -  
a b l e   w a s h i n g   t e m p e r a t u r e   i s   60  °C  t o   1 0 0 ° C ,   m o r e   p r e f e r -  

15  a b l y   70  °C  t o   9 0 ° C ,   t o   i n c r e a s e   t h e   d e c o m p o s i t i o n   p o w e r  
by  a l k a l i   o f   a n i m a l   and   v e g e t a b l e   o i l s .  

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

p r e v e n t   t h e   g e n e r a t i o n   and   e x p a n s i o n   o f   s c r a t c h e s   on  t h e  

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

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

s o l u t i o n s .   T h u s ,   t h e   n u m b e r   o f   t i m e s   t h a t   t h e   s i l i c e o u s  

i n o r g a n i c   p r o d u c t s   c an   be  r e u s e d   i s   g r e a t l y   i n c r e a s e d .  

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

25  r u s t   g e n e r a t e d   f r o m ,   f o r   e x a m p l e ,   c r o w n   c a p s   i s   a d h e r e d  
t o   t h e   b o t t l e s .   T h i s   r u s t   i s   n o t   c o m p l e t e l y   r e m o v e d   b y  
t h e   a l k a l i   w a s h i n g   w i t h   t h e   a q u e o u s   a l k a l i n e   s o l u t i o n  

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

30  i s   f i r s t   w a s h e d   w i t h   a  f i r s t   a q u e o u s   a l k a l i n e   s o l u t i o n  

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

by  w a s h i n g   w i t h   a  s e c o n d   a q u e o u s   a l k a l i n e   s o l u t i o n  

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

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

35  g l a s s   b o t t l e   c a n   be  e f f e c t i v e l y   r e m o v e d   as  shown  i n  

E x a m p l e s   6  and   7  b e l o w .  

In   t h e   f i r s t   w a s h i n g   s t e p ,   f i r s t   a q u e o u s   a l k a l i n e  
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s o l u t i o n s   c o n t a i n i n g ,   f o r   e x a m p l e ,   0.5%  to   10%  b y  
w e i g h t ,   p r e f e r a b l y   1%  to   6%  by  w e i g h t ,   o f   an  a l k a l i  

( e . g . ,   s o d i u m   h y d r o x i d e   o r   s o d i u m   c a r b o n a t e )   and  1%  t o  
20%  by  w e i g h t ,   p r e f e r a b l y   5%  to   15%  by  w e i g h t ,   b a s e d   o n  

5  t h e   w e i g h t   o f   t h e   a l k a l i ,   o f   t h e   s c r a t c h   i n h i b i t i n g  
a g e n t   a r e   u s e d   f o r   p r e v e n t i n g   t h e   g e n e r a t i o n   o r   e x p a n s i o n  
of   t h e   s c r a t c h   a r e a s .  

In   t h e   s e c o n d   w a s h i n g   s t e p ,   s e c o n d   a q u e o u s   a l k a l i n e  
s o l u t i o n s   c o n t a i n i n g ,   f o r   e x a m p l e ,   0.4%  to   7%  by  w e i g h t ,  

10  p r e f e r a b l y   0.4%  to   4%  by  w e i g h t ,   o f   an  a l k a l i   ( e . g . ,  
s o d i u m   h y d r o x i d e   o r   s o d i u m   c a r b o n a t e )   and  1%  to   20%  b y  
w e i g h t ,   p r e f e r a b l y   5%  to   15%  by  w e i g h t ,   b a s e d   on  t h e  
w e i g h t   o f   t h e   a l k a l i ,   o f   t h e   g l u c o n i c   a c i d   or   t h e   s a l t  
t h e r e o f   a r e   u s e d .   The  a l k a l i   c o n c e n t r a t i o n   o f   t h e  

15  s e c o n d   w a s h i n g   s o l u t i o n   i s   p r e f e r a b l y   l e s s   t h a n   t h a t   o f  
t h e   f i r s t   w a s h i n g   s o l u t i o n ,   p a r t i c u l a r l y   0 . 2   to   0 . 7   t i m e s  
of   t h a t   o f   t h e   f i r s t   w a s h i n g   s o l u t i o n   to   o b t a i n   g o o d  
r e s u l t s .  

The  g l a s s   b o t t l e   w a s h i n g   c an   be  c a r r i e d   o u t   in   a n y  
20  c o n v e n t i o n a l   m a n n e r ,   e x c e p t   t h a t   t h e   f i r s t   and  s e c o n d  

a q u e o u s   a l k a l i n e   s o l u t i o n s   a r e   u s e d .   T h a t   i s ,   in   t h e  
c o n v e n t i o n a l   g l a s s   b o t t l e   w a s h i n g   p r o c e s s ,   g l a s s   b o t t l e s  

a r e   w a s h e d   c o n s e c u t i v e l y   w i t h   t h e   same  k i n d   of   a  w a s h i n g  
s o l u t i o n   in   a  p l u r a l i t y   o f   w a s h i n g   b a t h s .   In  t h e  

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

a r e   f i r s t   w a s h e d   i n ,   f o r   e x a m p l e ,   1  to   5  c o n s e c u t i v e  

w a s h i n g   b a t h s   w i t h   t h e   f i r s t   w a s h i n g   s o l u t i o n ,   and  t h e n  
w a s h e d   i n ,   f o r   e x a m p l e ,   1  to   5  c o n s e c u t i v e   w a s h i n g   b a t h s  
w i t h   t h e   s e c o n d   w a s h i n g   s o l u t i o n .   T h u s ,   a c c o r d i n g   t o  

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

EXAMPLES 

35  The  p r e s e n t   i n v e n t i o n   now  w i l l   be  f u r t h e r   i l l u s -  
t r a t e d   by ,   b u t   i s   by  no  m e a n s   l i m i t e d   t o ,   t h e   f o l l o w i n g  
E x a m p l e s   and  C o m p a r a t i v e   E x a m p l e s .  
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E x a m p l e   1:  E f f e c t s   o f   V a r i o u s   S c r a t c h   I n h i b i t i n g  

A g e n t  

T e s t   p i e c e s   o f   g l a s s   b o t t l e s   h a v i n g   a  s i z e   o f   3  cm 
i n   l e n g t h   x  5  cm  i n   b r e a d t h   w e r e   c u t   f r o m   g l a s s   b o t t l e s  

5  h a v i n g   a  t h i c k n e s s   o f   4  mm.  The   t e s t   p i e c e s   w e r e   r u b b e d  

t o g e t h e r   t o   f o r m   f i n e   f l a w s   w i t h i n   a  d e f i n i t e   a r e a   o n  
t h e   s u r f a c e s   o f   t h e   t e s t   p i e c e s . "   The  t e s t   p i e c e s   w e r e  
t h e n   d i p p e d   i n   a  w a t e r   b a t h   f i l l e d   w i t h   an  a q u e o u s  
w a s h i n g   s o l u t i o n   c o n t a i n i n g   4%  by  w e i g h t   o f   s o d i u m  

10  h y d r o x i d e   and   0.4%  by  w e i g h t   ( i . e . ,   10%  by  w e i g h t   b a s e d  

on  t h e   a l k a l i )   o f   a  s c r a t c h   i n h i b i t i n g   a g e n t   l i s t e d   i n  
T a b l e   1.  The  t e s t   p i e c e s   w e r e   w a s h e d   a t   a  c o n s t a n t  

t e m p e r a t u r e   o f   80  °C  f o r   60  m i n u t e s .  

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

15  w a t e r   b a t h   and   w a s h e d   w i t h   w a t e r .   A f t e r   d r y i n g ,   t h e  

s c r a t c h   a r e a s   g e n e r a t e d   by  t h e   a l k a l i   w a s h i n g   w e r e  
d e t e r m i n e d   by  u s i n g   an  i n d u s t r i a l   l i n e a r   c a m e r a   a n a l y z e r ,  
a n d   t h e   r a t e   o f   i n c r e a s e   (%)  o f   t h e   s c r a t c h   a r e a   w a s  
c a l c u l a t e d   f r o m   t h e   f o r m u l a   (1)  : 

(1)  R a t e   o f   i n c r e a s e   (%)  o f   s c r a t c h  

a r e a   =  B  
^  

A  
x  1 0 0  

w h e r e i n   A:  S c r a t c h   a r e a   (cm  )  b e f o r e  

w a s h i n g   t r e a t m e n t  
2 B:  S c r a t c h   a r e a   (cm  )  a f t e r  

w a s h i n g   t r e a t m e n t  

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

w a s h i n g   was  e v a l u a t e d   by  w a s h i n g   t e s t   p i e c e s   h a v i n g  
a b o u t   130  mg  o f   s o y b e a n   o i l y   s o i l   a d h e r e d   t o   t h e   s u r f a c e  

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

g u a n t i t a t i v e l y   d e t e r m i n e d   by  a  S o x h e l t   e x t r a c t o r .   T h e  
r e m o v a l   e f f i c i e n c y   o f   t h e   o i l y   s o i l   was  c a l c u l a t e d  

a c c o r d i n g   t o   t h e   f o r m u l a   (2)  . 
(2)  R e m o v a l   e f f i c i e n c y   (%)  o f   o i l y   s o i l  

W  -  W 

w l  
w h e r e i n   W..  :  A d h e r e d   o i l   a m o u n t   ( g )  
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b e f o r e   t h e   w a s h i n g   t r e a t m e n t  

W_:  A d h e r e d   o i l   a m o u n t   ( g )  

a f t e r   t h e   w a s h i n g   t r e a t m e n t  

The  r e s u l t s   a r e   shown  in   T a b l e   1 .  
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E x a m p l e   2 

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

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

1 0 0 0 0   a d d e d   to   t h e   a l k a l i   s o l u t i o n   w e r e   e v a l u a t e d   in   t h e  

5  same  m a n n e r   as  in   E x a m p l e   1 .  

The   r e s u l t s   a r e   shown   i n   T a b l e   2 .  
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E x a m p l e   3 

The  e f f e c t s   o f   t h e   a l k a l i   c o n c e n t r a t i o n   w e r e  
e v a l u a t e d   in   t h e   same  m a n n e r   as  in   E x a m p l e   1  when  s o d i u m  
t a r t r a t e   o r   s o d i u m   p o l y a c r y l a t e   (Mw  =  1 0 0 0 0 )   was  a d d e d  
to   t h e   a l k a l i   s o l u t i o n   in   an  a m o u n t   o f   10%  by  w e i g h t  
b a s e d   on  t h e   w e i g h t   o f   a l k a l i .  
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E x a m p l e   4 

T e s t   p i e c e s   h a v i n g   a  s i z e   o f   3  cm  in   l e n g t h   x  5  cm 
in   b r e a d t h   w e r e   c u t   f r o m   g l a s s   c u p s   h a v i n g   a  t h i c k n e s s  
of   2  mm.  The  t e s t   p i e c e s   w e r e   r u b b e d   t o g e t h e r   to   f o r m  

5  f i n e   f l a w s   w i t h i n   a  d e f i n i t e   a r e a '   on  t h e   s u r f a c e s   o f   t h e  
t e s t   p i e c e s .   The  t e s t   p i e c e s   w e r e   t h e n   d i p p e d   in   a  
w a t e r   b a t h   f i l l e d   w i t h   a q u e o u s   a l k a l i   w a s h i n g   s o l u t i o n  
c o n t a i n i n g   2%  by  w e i g h t   o f   s o d i u m   h y d r o x i d e   and   0.2%  b y  
w e i g h t   ( i . e . ,   10%  by  w e i g h t   b a s e d   on  t h e   a l k a l i )   of   a  

10  s c r a t c h   i n h i b i t i n g   a g e n t   l i s t e d   i n   T a b l e   4.  The  t e s t  
p i e c e s   w e r e   w a s h e d   a t   a  c o n s t a n t   t e m p e r a t u r e   of   80  °C  f o r  
60  m i n u t e s .  

The  t e s t   p i e c e s   a f t e r   t r e a t m e n t   w e r e   e v a l u a t e d   i n  
t h e   same   m a n n e r   as  in   E x a m p l e   1.  The  r e s u l t s   a r e   s h o w n  

15  i n   T a b l e   4 .  





" " '   
0 2 3 5 9 6 1  

E x a m p l e   5 

T e s t   p i e c e s   h a v i n g   a  s i z e   o f   3  cm  in  l e n g t h   x  5  cm 
in   b r e a d t h   w e r e   c u t   f r o m   s i l i c e o u s   s u b s t r a t e s   f o r  
e l e c t r i c   d e v i c e s   h a v i n g   a  t h i c k n e s s   o f   1  mm.  T h e  

5  t e s t   p i e c e s   w e r e   t h e n   d i p p e d   i n   a  ' w a t e r   b a t h   f i l l e d   w i t h  
an  a q u e o u s   a l k a l i   w a s h i n g   s o l u t i o n   c o n t a i n i n g   1%  by- 
w e i g h t   o f   s o d i u m   h y d r o x i d e   and  0.1%  by  w e i g h t   ( i . e . ,   10% 
by  w e i g h t   b a s e d   on  t h e   a l k a l i )   o f   a  s c r a t c h   i n h i b i t i n g  
a g e n t   l i s t e d   in   T a b l e   5.  The  t e s t   p i e c e s   w e r e   w a s h e d   a t  

10  a  c o n s t a n t   t e m p e r a t u r e   o f   70  °C  f o r   60  m i n u t e s .  
The  t e s t   p i e c e s   a f t e r   t r e a t m e n t   w e r e   e v a l u a t e d   i n  

t h e   same  m a n n e r   as  i n   E x a m p l e   1.  The  r e s u l t s   a r e   s h o w n  
in   T a b l e   5 .  
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E x a m p l e   6 

F i f t e e n   s t e e l   p l a t e s   h a v i n g   a  s i z e   o f   25  mm  x  75  mm 

x  1  mm  w e r e   d i p p e d   i n   700  ml  o f   t a p   w a t e r   a t   a  t e m -  

p e r a t u r e   of   60  °C  f o r   2  d a y s   t o   g e n e r a t e   r u s t   on  t h e  

5  p l a t e s .   The  r u s t   was  c e n t r i f u g a l l y   c o n c e n t r a t e d   t o  

o b t a i n   an  a q u e o u s   r u s t   l i q u i d .   A  0 . 2   ml  a m o u n t   o f   t h e  

r e s u l t a n t   l i q u i d   was  u n i f o r m l y   c o a t e d   on  t h e   s u r f a c e   o f  

a  s l i d e   g l a s s ,   f o l l o w e d   by  a i r   d r y i n g .  

The  l i q u i d   on  t h e   s l i d e   g l a s s   was  f u r t h e r   d r i e d   a t  

10  a  t e m p e r a t u r e   o f   1 0 5 ° C   f o r   one   h o u r ,   and  a f t e r   a l l o w i n g  

t o   c o o l ,   t h e   w e i g h t   o f   t h e   s l i d e   g l a s s   was  m e a s u r e d .  

The  r u s t e d   s l i d e   g l a s s   was  p l a c e d   in   a  L e e n u t s  

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

d e t e r g e n t   p o w e r   t e s t   f o r   f o o d   d e t e r g e n t .   The  s l i d e  

15  g l a s s   h a v i n g   r u s t   s o i l   t h e r e o n   was  w a s h e d   i n   700  ml  o f  

w a s h i n g   s o l u t i o n s   a t   250  rpm  a t   a  t e m p e r a t u r e   of   80  °C 

f o r   one   h o u r .   The  f i r s t   a q u e o u s   w a s h i n g   s o l u t i o n  

c o n t a i n e d   4.0%  by  w e i g h t   o f   s o d i u m   h y d r o x i d e   and  0.4%  b y  

w e i g h t   of   . the   a d d i t i v e   l i s t e d   i n   T a b l e   6  and  t h e   s e c o n d  

20  a q u e o u s   w a s h i n g   s o l u t i o n   c o n t a i n e d   2.0%  by  w e i g h t   o f  

s o d i u m   h y d r o x i d e   and   0.2%  by  w e i g h t   o f   t h e   a d d i t i v e  

l i s t e d   in   T a b l e   6.  F u r t h e r m o r e ,   3000  ppm,  in   t e r m s   o f  

a l u m i n u m ,   o f   s o d i u m   a l u m i n a t e   was  a d d e d   to   t h e   w a s h i n g  
s o l u t i o n s   so  t h a t   t h e   e f f e c t   o f   a l u m i n u m   c a u s e d   by  a n  

25  a l u m i n u m   l a b e l ,   w h i c h   may  be  u s e d   in   a c t u a l   b o t t l e s ,   w a s  
o b v i a t e d .  

A f t e r   w a s h i n g ,   t h e   s l i d e   g l a s s   was  d r i e d   a t   a  

t e m p e r a t u r e   o f   105  °C  f o r   1  h o u r   and   t h e   e f f i c i e n c y   o f  

t h e   r e m o v a l   o f   i r o n   r u s t   was  c a l c u l a t e d   as  f o l l o w s :  

R e m o v a l   E f f i c i e n c y   (%)  =  ^  "*  
n  x  1 0 0  

w h e r e i n   A:  W e i g h t   o f   r u s t - d e p o s i t e d   s l i d e   g l a s s  

b e f o r e   w a s h i n g  

B:  W e i g h t   o f   r u s t - d e p o s i t e d   s l i d e   g l a s s   a f t e r  

w a s h i n g  

C:  W e i g h t   o f   s l i d e   g l a s s  

The  r e s u l t s   a r e   shown   in   T a b l e   6 .  
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Table  6 

Removal  
e f f i c i e n c y   (%) 

of  i ron   r u s t  

A d d i t i o n  
Sample  No. 

Second  s o l u .  F i r s t   s o l u .  

1  Sodium  g l u c o n a t e   Sodium  g l u c o n a t e  100 

Compara t ive   2  Sodium  t a r t r a t e   Sodium  t a r t r a t e  20 

3  Sodium  g l u c o n a t e   Sodium  t a r t r a t e  90 

T  
°   4  Sodium  t a r t r a t e   Sodium  g l u c o n a t e  I n v e n t i o n   3 100 

As  i s   c l e a r   f r o m   t h e   r e s u l t s   shown  in   T a b l e   6,  w h e n  

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

and   when  s o d i u m   g l u c o n a t e   was  u s e d   in   t h e   s e c o n d   w a s h i n g  

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

20  was  o b t a i n e d .   When  s o d i u m   g l u c o n a t e   was  u s e d   b o t h   i n  

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

of   s c r a t c h e s   was  n o t   p r e v e n t e d   to   t h e   e x t e n t   r e q u i r e d .  

E x a m p l e   7 

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

25  t e s t   w e r e   c a r r i e d   o u t   as  f o l l o w s .  

In  t h e   s c r a t c h   i n h i b i t i n g   t e s t ,   16  b e e r   b o t t l e s  

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

b o t t l e s .   F o u r   b o t t l e s   in   e a c h   s o l u t i o n   w e r e   d i p p e d ,  

a f t e r   p r e h e a t i n g ,   in   a  20  l i t e r   w a s h i n g   b a t h   a t   a  

30  t e m p e r a t u r e   of   80°C  f o r   30  m i n u t e s ,   w h i l e   a g i t a t i n g .  

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

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

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

i n c r e a s e   in   t h e   s c r a t c h   a r e a   was  d e t e r m i n e d   in   t h e   s a m e  

35  m a n n e r   as  in  E x a m p l e   1.  The  r e s u l t s   a r e   shown  i n  

T a b l e   7 .  

In  t h e   r u s t   r e m o v a l   t e s t ,   r e c o v e r e d   b e e r   b o t t l e s  
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h a v i n g   a  s i m i l a r   r u s t   a d h e r e d   in   t h e   b o t t l e   m o u t h  
p o r t i o n   w e r e   s e l e c t e d .   The  s a m p l e   b o t t l e   was  d i p p e d ,  
u p s i d e   down,   i n   700  ml  o f   a  w a s h i n g   s o l u t i o n   a t   a  
t e m p e r a t u r e   o f   80  °C  f o r   30  m i n u t e s ,   w h i l e   s t i r r i n g  

5  w i t h   a  m a g n e t i c   s t i r r e r ,   so  t h a t   t h e   m o u t h   p o r t i o n   o f  
t h e   b o t t l e   was  c o m p l e t e l y   d i p p e d   i n   t h e   w a s h i n g  
s o l u t i o n .  

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

10  v i s u a l l y   e v a l u a t e d   as  f o l l o w s :  

o  . . .   R u s t   c o m p l e t e l y   r e m o v e d .  
A  . . .   S m a l l   a m o u n t   o f   r u s t   r e t a i n e d .  

x  . . .   R u s t   s u b s t a n t i a l l y   n o t   r e m o v e d .  
The  r e s u l t s   a r e   shown   in   T a b l e   7 .  

15  The  f i r s t   w a s h i n g   s o l u t i o n   c o n t a i n e d   4.0%  by  w e i g h t  
o f   s o d i u m   h y d r o x i d e   and   0.4%  by  w e i g h t   o f   t h e   a d d i t i v e  
l i s t e d   in   T a b l e   6  and  t h e   s e c o n d   a q u e o u s   w a s h i n g   s o l u t i o n  
c o n t a i n e d   2.0%  by  w e i g h t   o f   s o d i u m   h y d r o x i d e   and   0.2%  b y  
w e i g h t   o f   . t he   a d d i t i v e   l i s t e d   in   T a b l e   6.  F u r t h e r m o r e ,  

20  3000  ppm,  in   t e r m s   o f   a l u m i n u m ,   o f   s o d i u m   a l u m i n a t e   w a s  
a d d e d   to   t h e   w a s h i n g   s o l u t i o n s   so  t h a t   t h e   e f f e c t   o f  
a l u m i n u m   c a u s e d   by  an  a l u m i n u m   l a b e l ,   w h i c h   may  be  u s e d  
in   a c t u a l   b o t t l e s ,   was  o b v i a t e d .  
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Table  7 

A d d i t i o n  A d d i t i o n   Rate  of  In-  Removal  
c r e a s e   (%)  of  E f f i c i e n c y   (%) 

F i r s t   so ln .   Second  so ln .   ,  S c r a t c h   Area  of  I ron  R u s t  
Sample  No. 

Sodium  ' 

g l u c o n a t e  
Sodium 
g l u c o n a t e  

2 . 3  o  

Sodium 
t a r t r a t e  

Sodium 
t a r t r a t e  Compara t ive   2 1 . 2  

Sodium 

g l u c o n a t e  

Sodium 

t a r t r a t e  
2 . 0  

Sodium 
g l u c o n a t e  

Sodium 
t a r t r a t e  

P r e s e n t  
I n v e n t i o n  1 . 4  

15  As  i s   c l e a r   f r o m   t h e   r e s u l t s   shown   in  T a b l e   7,  w h e n  

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

w a s h i n g   s o l u t i o n s   ( s e e   S a m p l e   No.  1)  ,  t h e   e x p a n s i o n   r a t e  

of   t h e   s c r a t c h   a r e a   was  l a r g e   a l t h o u g h   t h e   r u s t   r e m o v a l  

c o n d i t i o n   was  g o o d .   When  s o d i u m   t a r t r a t e   was  u s e d   i n  

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

No.  2)  ,  t h e   r u s t   r e m o v a l   c o n d i t i o n   w o r s e n e d ,   a l t h o u g h  

t h e   e x p a n s i o n   of   t h e   s c r a t c h   a r e a   was  e x t r e m e l y   l o w .  

C o n t r a r y   to   t h i s ,   when  s o d i u m   t a r t r a t e   was  u s e d   in   t h e  

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

25  s e c o n d   s o l u t i o n   ( s e e   S a m p l e   No.  4)  ,  t h e   d e s i r e d   r e s u l t s  

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

when-  s o d i u m   t a r t r a t e   was  u s e d   in   t h e   f i r s t   s o l u t i o n   a n d  

when  s o d i u m   g l u c o n a t e   was  u s e d   in   t h e   s e c o n d   s o l u t i o n  

( s e e   S a m p l e   No.  3)  .  As  i s   c l e a r   f r o m   t h e   c o m p a r i s o n   o f  

30  t h e   r e s u l t s   o f   S a m p l e   No.  1  w i t h   S a m p l e   No.  4,  t h e   r a t e  

of   i n c r e a s e   (%)  of   t h e   s c r a t c h   a r e a   in   S a m p l e   No.  4  i s  

a p p r o x i m a t e l y   t h r e e   f i f t h   ( i . e . ,   3 / 5 )   of   t h a t   in   S a m p l e  

No.  1.  T h i s   m e a n s   t h a t ,   when  t h e   b o t t l e   No.  1  can   b e  

r e c y c l e d ,   f o r   e x a m p l e ,   15  t i m e s ,   t h e   b o t t l e   No.  4  w a s h e d  

35  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   c an   be  r e c y c l e d   25  

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

1.  A  s c r a t c h   i n h i b i t i n g   a g e n t   f o r   i n h i b i t i n g   t h e  

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

i n o r g a n i c   p r o d u c t   c a u s e d   by  an  a l k a l i n e   d e t e r g e n t  

c o m p r i s i n g ,   as  a  .main   i n g r e d i e n t ,   a t   l e a s t   one   c o m p o u n d  

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

h y d r o x y d i c a r b o x y l i c   a c i d s   h a v i n g   a  f u n c t i o n a l   g r o u p  
r a t i o   (OH/COOH)  o f   1 . 0   t o   2 .0   and   t h e   a l k a l i   m e t a l   s a l t s  

t h e r e o f   and   (B)  p o l y c a r b o x y l i c   a c i d s   h a v i n g   a  m o l e c u l a r  

w e i g h t   o f   5000  to   2 0 0 0 0 ,   and   t h e   a l k a l i   m e t a l   s a l t s  

10  t h e r e o f .  

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

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

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

15  c l a i m   1  w h e r e i n   s a i d   s i l i c e o u s   p r o d u c t   i s   a  s u b s t r a t e  

f o r   an  e l e c t r i c   d e v i c e .  

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

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

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

20  c l a i m   1  w h e r e i n   s a i d   a l i p h a t i c   h y d r o x y d i c a r b o x y l i c   a c i d s  

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

f u n c t i o n a l   r a t i o   o f   1  and  t h e   a l k a l i   m e t a l   s a l t s  

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

f u n c t i o n a l   r a t i o   o f   1 . 5   and  t h e   a l k a l i   m e t a l   s a l t s  

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

t h e   f u n c t i o n a l   r a t i o   of   2  and  t h e   a l k a l i   m e t a l   s a l t s  

t h e r e o f .  

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

c l a i m   1  w h e r e i n   s a i d   p o l y c a r b o x y l i c   a c i d s   a r e   a c r y l i c  

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

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

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

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

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

35  a c r y l i c   a c i d - i t a c o n i c   a c i d   c o p o l y m e r s ,   and  m e t h a c r y l i c  

a c i d - i t a o o n i c   a c i d   c p o l y m e r s .  



-  25  -  
0 2 3 5 9 6 1  

7.  A  m e t h o d   f o r   i n h i b i t i n g   t h e   g e n e r a t i o n   o f  

s c r a t c h e s   on  t h e   s u r f a c e   of   a  s i l i c e o u s   i n o r g a n i c  

p r o d u c t   c a u s e d   by  an  a l k a l i n e   d e t e r g e n t   by  i n c o r p o r a t i n g  

t h e r e i n t o   a  s c r a t c h   i n h i b i t i n g   a g e n t   c o m p r i s i n g ,   as  a  
5  m a i n   i n g r e d i e n t ,   a t   l e a s t   one   c o m p o u n d   s e l e c t e d   f r o m   t h e  

g r o u p   c o n s i s t i n g   of   (A)  a l i p h a t i c   h y d r o x y d i c a r b o x y l i c  

a c i d s   h a v i n g   a  f u n c t i o n a l   g r o u p   ' r a t i o   (OH/COOH)  of   1 . 0  

to   2 .0   and   t h e   a l k a l i   m e t a l   s a l t s   t h e r e o f   and  (B) 

p o l y c a r b o x y l i c   a c i d s   h a v i n g   a  m o l e c u l a r   w e i g h t   of   5 0 0 0  

10  to   2 0 0 0 0 ,   and  t h e   a l k a l i   m e t a l   s a l t s   t h e r e o f .  

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

w a s h i n g   t h e   g l a s s   b o t t l e   w i t h   a  f i r s t  

a q u e o u s   a l k a l i n e   w a s h i n g   s o l u t i o n   c o n t a i n i n g   a t   l e a s t  

15  one  c o m p o u n d   s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of   (A) 

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

g r o u p   r a t i o   (OH/COOH)  of   1 .0   t o   2 .0   and   t h e   a l k a l i   m e t a l  

s a l t s   t h e r e o f   and  (B)  p o l y c a r b o x y l i c   a c i d s   - h a v i n g   a  

m o l e c u l a r   w e i g h t   o f   5000  to   20000   and  t h e   a l k a l i   m e t a l  

20  s a l t s   t h e r e o f ;   and  t h e n  

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

a q u e o u s   a l k a l i n e   w a s h i n g   s o l u t i o n   c o n t a i n i n g   a t   l e a s t  

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

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

25  9.  A  m e t h o d   as  c l a i m e d   in   c l a i m   8,  w h e r e i n   t h e  

f i r s t   w a s h i n g   s o l u t i o n   c o n t a i n s   0.5%  to   10%  by  w e i g h t   o f  

an  a l k a l i   and  1%  to   20%  by  w e i g h t ,   b a s e d   on  t h e   w e i g h t  
of   t h e   a l k a l i ,   of   t h e   s c r a t c h   i n h i b i t i n g   a g e n t   and  t h e  

s e c o n d   w a s h i n g   s o l u t i o n   c o n t a i n s   0.4%  to   7%  by  w e i g h t   o f  

30  an  a l k a l i   and  1%  to   20%  by  w e i g h t ,   b a s e d   on  t h e   w e i g h t  

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