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*y  Low  temperature  circulation  cleaner. 

57)  a  concentrated  aqueous  highly  alkaline  chlorinated 
:leaner  comprising  water,  a  highly  alkaline  material,  a 
:hiorine  ion  supplying  agent,  a  citrate  compound  and  a 
aolyelectrolyte  formed  by  reacting  methyl  vinyl  ether  with 
maleic  anhydride. 
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A  concentrated  aqueous  highly  alkaline  chlorinated 
cleaner  comprising  water,  a  highly  alkaline  material,  a 
chiorine  ion  supplying  agent,  a  citrate  compound  and  a 
polyelectrolyte  formed  by  reacting  methyl  vinyl  ether  with 
maleic  anhydride. 



Thi s   i n v e n t i o n   r e l a t e s   to  a q u e o u s   a l k a l i n e   c l e a n e r s .  

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

a q u e o u s   c h l o r i n a t e d   h i g h l y   a l k a l i n e   c l e a n e r   wh ich   is   e s p e c i a l l y  

u s e f u l   in  t he   food   and  b e v e r a g e   i n d u s t r y .  

B a c k g r o u n d   of  t he   I n v e n t i o n  

A q u e o u s   a l k a l i n e   s o l u t i o n s   have  been   used   f o r  

many  y e a r s   to  c l e a n   g l a s s   and  m e t a l   e q u i p m e n t ,   u t e n s i l s ,  

p i p e   l i n e s   and  c o n t a i n e r s   in  t he   food  and  b e v e r a g e   i n d u s t r y .  

A  c h e l a t i n g   a g e n t   is  g e n e r a l l y   i n c l u d e d   in  t he   s o l u t i o n  

to  p r o m o t e   c l e a n i n g .   W h i l e   t h e r e   a re   many  c h e l a t i n g   a g e n t s ,  

few  of  them  a re   s t a b l e   in  h i g h l y   a l k a l i n e   s o l u t i o n s .   G l u c o n i c  

a c i d   and  h e p t a g l u c o n i c   a c i d   a r e   two  of  t h e  f e w   wh ich   a r e  

s t a b l e   in  h i g h l y   c a u s t i c   s o l u t i o n .   Sodium  t r i p o l y p h o s p h a t e ,  

a  w i d e l y   u sed   c h e l a t i n g   a g e n t ,   in  h i g h l y   c a u s t i c   s o l u t i o n  

r e v e r t s   to  o r t h o p h o s p h a t e ,   w h i c h   is  i n e f f e c t i v e   as  a  c h e l a t i n g  

a g e n t   and  is  i n s o l u b l e   in  c o n c e n t r a t e d   c a u s t i c   l i q u i d s .  

Even  t h o u g h   a q u e o u s   h i g h l y   a l k a l i n e   c l e a n e r s   a r e  

u s e f u l   f o r   the   d e s c r i b e d   p u r p o s e s ,   i t   is   d e s i r a b l e   t h a t  

t h e y   a l s o   be  c h l o r i n a t e d   so  t h a t   a  s a n i t i z i n g   e f f e c t   a n d  

e n h a n c e d   c l e a n i n g   can  be  o b t a i n e d   s i m u l t a n e o u s l y .   The  c h e l a t -  

ing  a g e n t s   commonly   u s e d ,   h o w e v e r ,   a re   u n s t a b l e   in  a q u e o u s  

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

(10-25%)   s o d i u m   h y d r o x i d e .   T h u s ,   n i t r i l o t r i a c e t i c   a c i d ,   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 ,   g l u c o n i c   a c i d ,   h e p t a g l u c o n i c   a c i d  

and  v a r i o u s   p h o s p h o n i c   a c i d s   a r e   no t   s t a b l e   in  such  s o l u t i o n s .  

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

d i s s i p a t e   the   a v a i l a b l e   c h l o r i n e   to  i n e f f e c t i v e l y   low  c o n c e n -  

t r a t i o n s .   The  s a l t s   of  c i t r i c   a c i d ,   w e l l   known  as  c h e l a t i n g  



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

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

From  t h e   a b o v e   i t   is   c l e a r   t h a t   a  need   e x i s t s  

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

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

and  i t s   c h e l a t i n g   a g e n t .  

Summary  of  t h e   I n v e n t i o n  

A c c o r d i n g   to  t he   s u b j e c 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  n o v e l   c o n c e n t r a t e d   a q u e o u s   h i g h l y   a l k a l i n e   c h l o r i n a t e d  

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

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

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

a n h y d r i d e .  

D e t a i l e d   D e s c r i p t i o n  o f   t he   I n v e n t i o n  

C o n c e n t r a t e d   c l e a n e r s   p r o v i d e d   by  the   i n v e n t i o n  

d e s i r a b l y   c o n t a i n   t he   a b o v e - r e c i t e d   i n g r e d i e n t s   w i t h i n   t h e  

f o l l o w i n g   r a n g e s :  

A l t h o u g h   a  few  h i g h l y   a l k a l i n e   m a t e r i a l s   can   b e  

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

e m p l o y e d   b e c a u s e   of  i t s   a v a i l a b i l i t y ,   low  c o s t   and  g o o d  

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



b u t   i t   is  more  c o s t l y .   The  p r e f e r r e d   r a n g e   of  s o d i u m   o r  

p o t a s s i u m   h y d r o x i d e   is   20  to  40  p e r c e n t   by  w e i g h t .  

The  c h l o r i n e   ion   s u p p l y i n g   a g e n t   in  the   c l e a n e r  

can   be  s u p p l i e d   by  c h l o r i n e   gas   or  by  means   of  an  a q u e o u s  

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

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

The  c i t r a t e   ion   s u p p l y i n g   compound   most   s u i t a b l y  

u s e d   is  c i t r i c   a c i d   or  s o d i u m   or  p o t a s s i u m   c i t r a t e .   W h i l e  

o t h e r   c i t r a t e s   can  be  e m p l o y e d ,   t h e y   a r e   l i k e l y   to  be  m o r e  

e x p e n s i v e   and  to  add  to  t he   c o s t   u n n e c e s s a r i l y .  

The  p o l y e l e c t r o l y t e   e m p l o y e d   in  the   c l e a n e r   i s  

f o r m e d   by  c o p o l y m e r i z i n g   m e t h y l   v i n y l   e t h e r   w i t h   m a l e i c  

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

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

r e f e r r e d   to  as  p o l y ( m e t h y l   v i n y l   e t h e r / m a l e i c   a n h y d r i d e ) .  

They  a r e   a n i o n i c ,   s o l i d   at   room  t e m p e r a t u r e ,   and  a v a i l a b l e  

in  l ow,   medium  and  h i g h   m o l e c u l a r   w e i g h t s .   The  low  m o l e c u l a r  

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

p r o v i d e d   by  t h i s   i n v e n t i o n .   Some  c o m m e r c i a l   p r o d u c t s   a v a i l a b l e  

f o r   use   in  t he   i n v e n t i o n   a r e   G a n t r e z   AN-119;   G a n t r e z   AN- 

l39  and  G a n t r e z   AN-169 .   I n c l u s i o n   of  a  p o l y e l e c t r o l y t e  

of  t he   d e s c r i b e d   c o m p o s i t i o n   is  n e c e s s a r y   for   s t a b i l i t y  

of  t he   c i t r a t e   i o n .  

P r o d u c t i o n   of  the   c o n c e n t r a t e d   c l e a n e r   is  r e a d i l y  

a c h i e v e d   by  f i r s t   a d d i n g   the   p o w d e r e d   p o l y e l e c t r o l y t e   t o  

t he   w a t e r   w i t h   s u i t a b l e   s t i r r i n g   or  a g i t a t i o n .   M i x i n g   i s  

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

The  a l k a l i n e   m a t e r i a l   is  t h e n   added   in  the   form  of  a  s o l u t i o n  

or  as  a  g r a n u l a r   s o l i d   w i t h   s u i t a b l e   s t i r r i n g .   If  n e c e s s a r y ,  

t he   m i x t u r e   is   c o o l e d   to  keep   i t s   t e m p e r a t u r e   at   a b o u t   1 0 0 ° F .  



The  c i t r a t e   ion  s u p p l y i n g   compound   is  t h e n   a d d e d .   The  t e m p e r a -  

t u r e   of   t h e   m i x t u r e   may  r i s e   d u r i n g   s u c h   a d d i t i o n .   T h e  

m i x t u r e   i s   t h e n   c o o l e d   to  a b o u t   9 0 ° F .   The  c h l o r i n e   s u p p l y i n g  

a g e n t   is   t h e n   a d d e d .   When  c h l o r i n e   gas   is  u s e d ,   the   g a s  

is   a d d e d   w e l l   b e l o w   s o l u t i o n   l e v e l   w i t h   s l o w   a g i t a t i o n .  

When  a q u e o u s   s o d i u m   h y p o c h l o r i t e   is  u s e d ,   i t   can  be  p o u r e d  

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

A  p a r t i c u l a r l y   s u i t a b l e   c o n c e n t r a t e   p r o d u c e d   a s  

d e s c r i b e d   can   have   the   f o l l o w i n g   c o m p o s i t i o n   and  p r o p e r t i e s :  

The  c o n c e n t r a t e d   c l e a n e r s   p r o v i d e d   by  t h i s   i n v e n t i o n  

a r e   d i l u t a b l e   w i t h   w a t e r   to  form  use   s o l u t i o n s .   About   0 . 5  

to  2  o u n c e s   of  c o n c e n t r a t e d   c l e a n e r   can  be  d i l u t e d   w i t h  

w a t e r   to  make  1  g a l l o n   of  use   s o l u t i o n   w h i c h   is   w i d e l y   u s e f u l  

f o r   c l e a n i n g .   P r e f e r r e d   a re   use  s o l u t i o n s   c o n t a i n i n g   a b o u t  

1%  of  s o d i u m   or  p o t a s s i u m   h y d r o x i d e   and  50  to  200  ppm  o f  

a v a i l a b l e   c h l o r i n e .   Such  use   s o l u t i o n s   a r e   p a r t i c u l a r l y  

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

m i l k   t r a n s p o r t   t a n k e r s .   The  use   s o l u t i o n s   can  be  u sed   a t  

t e m p e r a t u r e s   f rom  a b o u t   110OF  to  150°F   f o r   s u c h   p u r p o s e s  

w i t h   good   c l e a n i n g   and  s a n i t i z i n g   r e s u l t s   and  no  or  l o w  

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

The  l a c k   of  p h o s p h a t e s   and  s i l i c a t e s   in  t he   p r o d u c t s  

makes   them  e x c e p t i o n a l l y   a c c e p t a b l e   as  d o e s   t h e i r   good  s t o r a g e  



s t a b i l i t y ,   good  c h e l a t i n g   a c t i o n   and  low  t e m p e r a t u r e   c l e a n i n g  

e f f e c t i v e n e s s .  

When  t he   c o n c e n t r a t e s   p r o v i d e d   by  t he   i n v e n t i o n  

a r e   s t o r e d   a t   70°F   the   c h l o r i n e   l o s s   can   be  e x p e c t e d   t o  

be  no  more  t h a n   a b o u t   5  to  10%  a f t e r   t h r e e   m o n t h s   and  n o  

more  t h a n   a b o u t   30  to  35%  a f t e r   s i x   m o n t h s .   N e v e r t h e l e s s ,  

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

a b o u t   120°F   w h i c h   i s ,   of  c o u r s e ,   an  u n n e c e s s a r i l y   h i g h   s t o r a g e  

t e m p e r a t u r e   t h a t   can  be  e a s i l y   a v o i d e d .  

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

i l l u s t r a t e   t he   i n v e n t i o n .  

E x a m p l e  

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

above   d e s c r i b e d   p r o c e s s ,   h a v i n g   t he   c o m p o s i t i o n :  



1.  A  c o n c e n t r a t e d   a q u e o u s   h i g h l y   a l k a l i n e   c h l o -  

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

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

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

m a l e i c   a n h y d r i d e .  

2.  A  c l e a n e r   a c c o r d i n g   to  c l a i m   1  h a v i n g   t h e  

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

3.  A  c l e a n e r   a c c o r d i n g   to  c l a i m   2  in  wh ich   t h e  

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

the   c i t r a t e   icn   s u p p l y i n g   a g e n t   is  c i t r i c   a c i d ,   s o d i u m   c i t r a t e  

or  p o t a s s i u m   c i t r a t e ,   and  the   p o l y e l e c t r o l y t e   is  p o l y ( m e t h y l  

v i n y l   e t h e r / m a l e i c   a n h y d r i d e ) .  

4.  A  c l e a n e r   a c c o r d i n g   to  c l a i m   3  in  wh ich   t h e  

c h l o r i n e   ion  s u p p l y i n g   a g e n t   is  f rom  c h l o r i n e   g a s .  

5.  A  c l e a n e r   a c c o r d i n g   to  c l a i m   3  c o n t a i n i n g  

20  to  40  p e r c e n t   by  w e i g h t   of  s o d i u m   or  p o t a s s i u m   h y d r o x i d e .  
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