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triazol-2-yl)-2,2'-stilbenedisulfonate  solubilized  by  amine  ox- 
ide. 



FIELD  OF  THE  INVENTION 

The  invent ion   pe r t a ins   to  aqueous   hypoch lo r i t e   b l e a c h  

p r o d u c t s   which  contain  optical  b r i g h t e n e r s .  

BACKGROUND  A R T  

Sodium  hypoch lo r i t e   is  a  highly  e f fec t ive   b leaching  agen t   a n d  

has  long  been  used  in  conjunct ion   with  soaps  and  d e t e r g e n t s   to 

remove  s ta ins   and  other  types   of  soils  in  the  l a u n d e r i n g   o f  

f ab r i c s .   It  is  genera l ly   formula ted   at  a  c o n c e n t r a t i o n   of  a b o u t  

4-8%  in  water   for  sale  for  househo ld   use,   where  it  is  t y p i c a l l y  

d i lu ted   to  a  concen t r a t i on   of  about   200  ppm  sodium  h y p o c h l o r i t e  

for  l a u n d r y   b l e a c h i n g .  

Optical  b r i g h t e n e r s   are  dyes  which  are  a b s o r b e d   by  f a b r i c s  

and  impar t   to  the  fabric  an  added   increment   of  w h i t e n e s s l  

b r i g h t n e s s   by  means  of  their   abil i ty  to  absorb   invisible  u l t r a v i o l e t  

rad ia t ion   and  re-emit   it  as  visible  r ad ia t ion .   Optical  b r i g h t e n e r s  

have  been  included  as  a  component   in  l aundry   p r o d u c t s   for  many  

y e a r s .  
Most  optical  b r i g h t e n e r s   are  sub jec t   to  chemical  a t tack  b y  

h y p o c h l o r i t e   in  solut ion,   and  the i r   b r i g h t e n i n g   effect   is  c o n -  

s i d e r a b l y   d iminished  when  used  in  con junc t ion   with  h y p o c h l o r i t e  

in  l a u n d e r i n g   of  fabr ics .   However ,   some  optical  b r i g h t e n e r s   h a v e  

been  deve loped   which  are  r e s i s t a n t   to  hypoch lo r i t e   a t t a c k .  

It  is  des i rab le   to  formulate   c o n c e n t r a t e d   ( typica l ly   a b o u t  

3-8%)  sodium  hypoch lo r i t e   so lu t ions   which  contain  bleach  s t a b l e  

optical  b r i g h t e n e r s .   Thus ,   if  the  housewife   uses  bleach  in  c o n -  

junct ion   with  a  d e t e r g e n t   which  con ta ins   a  b r i g h t e n e r   which  is 

not  s t a b l e   to  hypoch lo r i t e ,   a  fabric   b r i g h t e n i n g   effect  will  still  b e  

ob ta ined   from  the  b r i g h t e n e r   p r e s e n t   in  the  b l e a c h .  

Optical  b r i g h t e n e r s   are  g e n e r a l l y   insoluble  in  c o n c e n t r a t e d  

h y p o c h l o r i t e ,   and  tend  to  quickly   set t le   to  the  bottom  of  an  

aqueous   hypoch lo r i t e   p r o d u c t .   T h u s ,   simple  addi t ion  of  op t ica l  



b r i g h t e n e r   to  c o n c e n t r a t e d   aqueous   h y p o c h l o r i t e   resu l t s   in  a  

p r o d u c t   which  must  be  v igorous ly   shaken   each  time  before  u s e .  

Because   of  the  t endency   for  rapid  s e t t l i ng ,   even  v igorous   s h a k i n g  

before   each  use  does  not  necessa r i ly   always  r e su l t   In  the  o b -  

ta ining  of  uniform  p r o p o r t i o n s   of  b r i g h t e n e r   and  hypoch lo r i t e   In 

each  use.  U.S.   Pat.  No.  3 , 3 9 3 , 1 5 3 ,   Z immerer ,   issued  July  16 ,  

1968,  p r e s e n t s   a  solution  to  this  problem  by  including  in  t h e  

composit ion  a  pa r t i cu l a t e   material  such  as  colloidal  silica  or  a 

p a r t i c u l a t e   colloidal  polymeric  resin  which  keeps   the  op t i ca l  

b r i g h t e n e r   in  s u s p e n s i o n   In  aqueous  h y p o c h l o r i t e .  

U.S.  Patent   Appl icat ion  Ser.  No.  649,457,   Hensley  &  K i t k o ,  

filed  Sept.   11,  1984,  is  d i rec ted   to  the  formula t ion   of  a q u e o u s  
sodium  hypoch lo r i t e   composi t ions  con ta in ing   a  fine  d i spe r s ion   of  a 

bleach  stable  optical  b r i g h t e n e r .   The  compos i t ions   c o m p r i s e  

sodium  h y p o c h l o r i t e ,   optical  b r i g h t e n e r ,   4 , 4 ' - b i s ( 4 - p h e n y l - 2 H - 1 , -  

2 , 3 - t r i a z o l - 2 - y l ) - 2 , 2 ' - s t i l b e n e d i s u l f o n a t e ,   c e r t a in   a lkylary l   s u l f o -  

nate  s u r f a c t a n t s ,   and  water .   The  optical  b r i g h t e n e r   is  p r e s e n t   in 

the  composit ion  in  the  form  of  a  d i s p e r s i o n   of  f ib rous   p a r t i c l e s  

having  d iamete rs   of  from  about  0.01  to  abou t   1.5  microns.   T h i s  

type   of  composit ion  is  c l o u d y .  

It  is  an  object  of  the  p r e s e n t   i n v e n t i o n   to  provide   a  

b r i g h t e n e d   hypoch lo r i t e   solution  for  the  l a u n d e r i n g   of  f a b r i c s .  

It  was  p r ev ious ly   theor ized   that   if  the  said  optical  b r i g h t -  

ener   was  solubi l ized  by  amine  oxide,   the  b r i g h t e n e r   would  b e  

completely  d e s t r o y e d   by  hypoch lo r i t e   a t t a c k .  

It  is  an  object   of  the  p r e s e n t   i nven t ion   to  provice  a  s u b -  

s t an t i a l ly   clear  and  s table  aqueous   compos i t ions   con ta in ing   h y p o -  

chlor i te   and  optical  b r i g h t e n e r s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

In  a c c o r d a n c e   with  the  p r e sen t   i nven t ion   it  has  been  s u r -  

p r i s i n g l y   d i s c o v e r e d   that   the  bleach  s t ab le   optical  b r i g h t e n e r  

4 , 4 ' - b i s ( 4 - p h e n y l - 2 H - 1  , 2 , 3 - t r i a z o l - 2 - y l ) - 2 , 2 ' - s t i f b e n e d i s u l f o n i c   a c id  

(or  its  salts)   can  be  solubil ized  with  amine  oxide  to  provide  a 

s u b s t a n t i a l l y   clear  and  s table  aqueous   sodium  h y p o c h l o r i t e   b r i g h t -  

ener   so lut ion.   There   Is  s u b s t a n t i a l l y   no  se t t l ing   or  salt ing  o u t  

problem  as  in  the  prior  a r t .  



The  composi t ions   of  the  invent ion   c o m p r i s e :  

(a)  from  3%  to  8%  sodium  h y p o c h l o r i t e ;  

(b)  from  0.025%  to  0.2%  of  an  o p t i c a l   b r i g h t e n e r   having  t h e  

f o r m u l a :  

or  s a l t s   t h e r e o f ;  

(c)  from  0.5%  to  2%  of  an  amine  oxide  having  the  f o r m u l a :  

wherein  R1  is  a  C8-C18  s a t u r a t e d   a lkyl   group  and  

R2  and  R3  are  C1-C12  s a t u r a t e d   a lkyl   groups;  a n d  

(d)  at  l e a s t   80%  w a t e r .  

wherein  the  amine  oxide  and  b r i g h t e n e r   are  p r e s e n t   at  a  r a t i o   of  f rom 

40:1  to  1 0 : 1 .  
All  p e r c e n t a g e s   and  ratios  herein   are  "by  weight"  u n l e s s  

spec i f ied   o t h e r w i s e .  

Sodium  H y p o c h l o r i t e  

Typ ica l ly ,   sodium  h y p o c h l o r i t e   is  commercially  available  in 

a q u e o u s   solut ions  having  a  c o n c e n t r a t i o n   of  from  5%  to  

15%.  These  solut ions   typical ly   contain  an  equimolar   a m o u n t  

of  sodium  chlor ide .   In  making  the  composi t ions   of  the  p r e s e n t  

inven t ion   it  is  genera l ly   de s i r ab l e   to  add  sodium  h y p o c h l o r i t e  

solut ion  to  the  b r i g h t e n e r / s u r f a c t a n t   solution  in  volumes  such  t h a t  

the  volume  of  sodium  h y p o c h l o r i t e   will  be  from  0.4  t o  

8  times  the  volume  of  the  b r i g h t e n e r / s u r f a c t a n t   so lu t ion .   A c c o r d -  

ingly ,   the  aqueous   sodium  h y p o c h l o r i t e   source  chosen  for  p r e p a r -  

ing  a  composit ion  of  the  inven t ion   should  be  one  which  has  a 
sodium  hypoch lo r i t e   c o n c e n t r a t i o n   such  that  it  can  be  mixed  wi th  

the  a q u e o u s   b r i g h t e n e r / s u r f a c t a n t   solution  within  these   vo lume 

p r o p o r t i o n s   to  p roduce   the  d e s i r e d   amounts   of  sodium  h y p o -  
ch lo r i t e ,   b r i g h t e n e r   and  s u r f a c t a n t   in  the  f inished  p r o d u c t .  



Sodium  hypoch lo r i t e   is  p r e s e n t   in  the  compos i t ions   of  t h e  .  
invent ion   at  levels  of  from  3%  to  8%,  p r e f e r a b l y   f r o m  

4%  to  7%. 

B r i g h t e n e r  

The  b r i g h t e n e r   used  In  the  composi t ions   he re in   is  4 , 4 ' -  

b i s ( 4 - p h e n y l - 2 H - 1 , 2 , 3 - t r i a z o l - 2 - y l ) - 2 , 2 ' - s t i l b e n e d i s u l f o n i c   acid',  o r  

its  sa l t s .   The  s t r u c t u r e   of  the  sodium  salt  i s :  

This  optical  b r i g h t e n e r   is  avai lable  from  Mobay  Chemica l  

C o r p o r a t i o n ,   a  s u b s i d i a r y   of  Bayer   AG,  u n d e r   the  name  
Phorwi teR  CNA.  

The  optical  b r i g h t e n e r   is  p r e s e n t   in  the  compos i t ions   of  t h e  

inven t ion   at  levels  of  from  0.025%  to  0.2%,  p r e f e r a b l y  

from  0.05%  to  0.2%,  and  most  p r e f e r a b l y   from  0 . 0 5 %   to  

0.075%. 

S u r f a c t a n t  

The  s u r f a c t a n t s   used  in  the  p r e s e n t   inven t ion   are  s e l e c t e d  

from  the  g roup   cons i s t ing   of  amine  oxides  having   the  fo l lowing 

molecular   s t r u c t u r e s :  

where in   R1  is  a  C8-C18  ( p r e f e r a b l y   C10-C16)  s a t u r a t e d   a l k y l  

g r o u p ;   R2  and  R3  are  C1-C12  ( p r e f e r a b l y   C1-C3)  s a t u r a t e d   a lky l  

g r o u p s .  
The  s u r f a c t a n t s   are  p r e s e n t   in  the  compos i t ions   herein   a t  

levels  of  from  0.5%  to  2.0%,  p r e f e r a b l y   f r o m  

0.8%  to  1.5%. 



P r e f e r r e d   amine  oxide  composi t ions   from  a  prac t ica l   s t a n d -  -  

point  useful   in  the  p rac t i ce   of  the  p r e s e n t   invent ion   are  t h e  

commercia l ly   available  (1)  dimethyl   "cocoamine"  oxide  (a  m i x t u r e  

which  is  dominated  by  d i m e t h y l - C 1 2 - C 1 6   s t r a i g h t   chain  alkyl  amine  

ox ide ,   more  pa r t i cu l a r ly   a  mix ture   con ta in ing   app rox ima te ly   70% 

C12  s t r a i g h t   chain  alkyl  dimethyl   amine  ox ides ,   app rox ima te ly   25% 

C14  of  s t r a i g h t   chain  alkyl  dimethyl   amine  oxides  and  a p p r o x i -  

mately  4%  C16  s t r a igh t   chain  alkyl  dimethyl  amine  oxides)  and  (2)  

N-cocomorpho l ine   oxide,  a  mixture   dominated  by  C12-C16  s t r a i g h t  
chain  alkyl  morpholine  oxides  ( spec i f ica l ly   con ta in ing   a p p r o x i -  

mately  70%  C12  s t r a igh t   chain  alkyl  morpholine  oxide,   a p p r o x i -  

mately  25%  C14  s t r a igh t   chain  alkyl  morphol ine   oxide  and  a p p r o x i -  

mately  4%  C16  s t r a igh t   chain  alkyl  morphol ine   ox ide) .   Commercia l  

examples   of  such  amine  oxide  composi t ions   are:  Aromox  DMC-W 

and  Aromox  DMMC-W  which  are  30%  aqueous   dimethyl  cocoamine  

oxide  so lu t ions   and  Aromox  NCMDW  which  is  a  40%  aqueous   N-  

cocomorpho l ine   oxide  solut ion,   each  of  which  is  p roduced   by  t h e  

Armac  Division  of  AKZO  of  Ch icago ,   I l l inois .   These   mater ia ls   a r e  

d e s c r i b e d   in  Brochure   68011,  pub l i shed   by  Armour  I n d u s t r i a l  

Chemica l s ,   Chicago,   Illinois  60609.  Other   p r e f e r r e d   amine  o x i d e s  

are  n - u n d e c y l   dimethyl  amine  oxide  and  n - t r i d e c y l   dimethyl  amine  

o x i d e .  

A n o t h e r   commercially  avai lable   amine  oxide  is  Snyprolam  35 

DMO,  a  d ime thy l -C13-C15   s t r a i g h t   chain  amine  o x i d e .  

Examples  of  other   su i table   amine  oxides  are  d isclosed  in  U . S .  

Pat.  Nos.  3 ,684,722,   Hynam  et  a l . ,   issued  Aug.  15,  1972,  a n d  

4 , 3 9 0 , 4 4 8 ,   Boden  et  a l . ,   i s sued  June   28,  1983.  

O p t i o n a l s  

Opt iona l ly ,   per fumes   can  be  p r e s e n t   in  the  composi t ions   o f  

the  inven t ion   at  levels  of  from  0%  to  0.5%,  p r e f e r a b l y   f rom 

0.05%  to  0.3%.  The  per fume  mater ia ls   used  s h o u l d ,  

of  c o u r s e ,   have  a  high  deg ree   of  chemical  s tabi l i ty   to  s o d i u m  

h y p o c h l o r i t e .   Some  p r e f e r r e d   mater ia l s   for  use  as  perfume  i n g r e -  

d ien t s   in  the  composit ions  herein  are  patchoul i   oil,  c y c l o p e n t a -  

d e c a n o l i d e ,   p - t e r t i a r y b u t y l   cyc iohexy l   a ce t a t e ,   t e t r a h y d r o m y c e n o l ,  

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



phenyl   carbinol ,   and  mix tu res   t h e r e o f .  

Some  per fume  mater ia ls   have  been  found  to  funct ion   a s  

an t i foamants   for  the  composi t ions   he re in ,   t h e r e b y   f a c i l i t a t i n g  

p r o c e s s i n g   and  h i g h - s p e e d   packing  of  the  compos i t i ons .   E x a m p l e s  

of  such  perfume  mater ia ls   a r e :  

2 , 6 - d i m e t h y l o c t a n - 2 - o l ,  

3 , 7 - d i m e t h y l o c t a n - 3 - o l ,  

2 , 6 - d i m e t h y l h e p t a n - 2 - o l ,  

2 , 4 , 4 - t r i m e t h y l p e n t a n - 2 - o l ,  

2 , 4 , 4 , 6 , 6 - p e n t a m e t h y l h e p t a n - 2 - o l ,  

1 - m e t h y l - 4 - i s o p r o p y l c y c l o h e x a n - 8 - o f ,  

4 - t e r t i a r y b u t y l c y c l o h e x y l   a c e t a t e ,  

4 - t e r t i a r y p e n t y l c y c l o h e x y l   a c e t a t e ,  

d i e t h y l p h t h a l a t e ,  

p h e n y l a c e t a l d e h y d e   dimethyl  aceta l ,   a n d  

mixtures   t h e r e o f .  

When  per fumes   are  u s e d   in  the  compos i t ions   here in   they  a r e  

p r e f e r a b l y   mixed  into  the  solution  of  b r i g h t e n e r   and  s u r f a c t a n t  

pr ior   to  the  addi t ion   of  aqueous   sodium  h y p o c h l o r i t e   to  t h e  

s o l u t i o n .  

If  perfume  usage   is  toward  the  u p p e r   end  of  the  u s a g e  

range  ( i . e . ,   0.3%  to  0.5%)  then  it  is  usual ly  n e c e s s a r y   to  use  a n  

amount   of  s u r f a c t a n t   which  is  also  at  the  h i g h e r   end  of  the  0.5% 

to  2%  s u r f a c t a n t   usage   range   h e r e i n b e f o r e   d i s c l o s e d .  

Organic   oils  o the r   than  those  ment ioned  u n d e r   examples   o f  

per fume  materials  can  also  be  used  in  o rde r   to  mask  the  c h l o r i n e  

smell.  A  p r e f e r r e d   o rgan ic   oil  is  l inear  a l k y l b e n z e n e   (LAB) 

having  alkyl  chains  of  from  10  to  14  carbon  a t o m s .  

Other   dyes  can  also  be  added  to  the  compos i t ions   if  d e s i r e d .  

Composition  P r e p a r a t i o n  
The  composi t ions   of  the  invent ion  can  be  p r e p a r e d   by  f i r s t  

p r e p a r i n g   an  aqueous   solution  conta ining  the  b r i g h t e n e r   and  t h e  

s u r f a c t a n t ;  

If  perfume  i s  t o   be  used  in  the  compos i t ion ,   it  is  added  to  

the  aqueous   solution  of  b r i g h t e n e r   and  s u r f a c t a n t .  



For  best   chemical  s t ab i l i ty ,   the  compos i t ions   herein  s h o u l d  -  

have  a  pH  above  12,  p r e f e r a b l y   about   12.5.   The  pH  of  t h e  

composition  should   be  tes ted   af ter   p r e p a r a t i o n   Is  complete.   I f  

needed ,   pH  a d j u s t m e n t   can  be  made  with  acid  or  base  ( e . g . ,   HCI 

or  N a O H ) .  

The  inven t ion   will  be  i l l u s t r a t ed   by  the  following  e x a m p l e .  

EXAMPLE  I 

The  b r i g h t e n e r   is  d i s so lved   in  dis t i l led  wa te r ,   gent ly   heat ing  i f  

r e q u i r e d .   The  s u r f a c t a n t   Is  added  with  s t i r r i n g .   Then  t h e  

diluted  bleach  is  a d d e d .   The  b r i g h t e n e r   is  completely  d i s s o l v e d .  

The  composit ion  is  vis ibly  clear  and  s u r p r i s i n g l y   exhibi ts   UV 

f luorescence   on  f abr ics   washed  t h e r e i n .   The  composition  w a s  

stored  for  severa l   months  and  UV  f l u o r e s c e n c e   was  seen  on  

fabrics   washed  t h e r e i n .  



1.  An  aqueous  composi t ion   c o m p r i s i n g :  

(a)  from  3%  to  8%  sodium  h y p o c h l o r i t e ;  

(b)  from  0.025%  to  0.2%  of  an  o p t i c a l   b r i g h t e n e r   having  t h e  

f o r m u l a :  

or  s a l t s   t h e r e o f ;  

(c)  f ran   0.5%  to  2%  of  an  amine  oxide  having  the  f o r n u l a :  

wherein  R1  is  a  C8-C18  s a t u r a t e d   a lkyl   group  a n d  

R2  and  R3  are  C1-C12  s a t u r a t e d   a l ky l   groups;  a n d  

(d)  at  l e a s t   80%  w a t e r .  

wherein  the  amine  oxide  and  b r i g h t e n e r   are  p r e s e n t   at  a  r a t i o   of  f r o m  

40:1  to  1 0 : 1 .  

2.  A  compos i t ion   accord ing   to  claim  1  wherein   the  amount  of  sod ium 

h y p o c h l o r i t e   in  the  f i n i s h e d   compos i t ion   is  from  4%  to  7%. 

3.  A  compos i t i on   accord ing   to  e i t h e r   one  of  claims  1  and  2  w h e r e i n  

the  amount  of  s u r f a c t a n t   in  the  f i n i s h e d   compos i t ion   is  from  0.8%  t o  

1.5%. 



4.  A  compos i t ion   accord ing   to  any  one  of  claims  1-3  wherein  t h e  

amount  of  o p t i c a l   b r i g h t e n e r   in  the  f i n i s h e d   compos i t ion   is  f rom 

0.05%  to  0.2%  and  said  r a t i o   of  amine  oxide  to  b r i g h t e n e r   is  f rom 

30:1  to  2 0 : 1 .  

5.  A  compos i t ion   acco rd ing   to  c la im  4  wherein  the  amount  of  o p t i c a l  

b r i g h t e n e r   in  the  f i n i s h e d   compos i t i on   is  from  0.05%  to  0 .075%.  

'6.  A  compos i t ion   accord ing   to  any  one  of  the  p r eced ing   c l a i m s  

wherein  said  amine  oxide  is  d imethyl-C13-C15  l i n e a r   a lky l   amine  

o x i d e .  

7.  A  compos i t ion   accord ing   to  any  one  of  the  p reced ing   c l a i m s  

a d d i t i o n a l l y   compris ing  up  to  0.5%  of  a  perfume  m a t e r i a l   which  i s  

s t a b l e   a g a i n s t   chemical  a t t a c k   by  sodium  h y p o c h l o r i t e .  
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