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©  Hard  surf  ace  acid  cleaner. 

  Hard  surface  acid  cleaners  providing  fast  acting  and  effec- 
tive  cleaning  results  across  a  wide  variety  of  problematic 
cleaning  areas,  comprise  alkyl  aryl  sulfonic  acids  and  at  least 
50.0%  by  weight  of  water. 

Suitable  alkyl  aryl  sulfonic  acids  are  alkyl  benzene  sul- 
fonic  acids  of  the  general  structure 

wherein  R  is  alkyl  averaging  5  to  20  carbon  atoms  in  length 
and 

wherein  R  and  R.  are  H  or  alkyl  averaging  5  to  20  carbon 
atoms;  and  when  R,  is  alkyl,  R2  is  H. 

Additionally,  solvents,  antimicrobial  compounds, 
defoamers,  thickeners  and  other  cleaning  adjuvants  may  be 
added  to  these  hard  surface  acid  cleaners. 



There  are  many  examples  of  hard  su r f ace   c leaners   i n  

the  a r t ,   c o n t a i n i n g   some  sor t   of  an ion ic   s u r f a c t a n t ,   s o l v e n t ,  

perhaps  a  dye  and  a  f ragrance   to  impart  a  p l e a s i n g   color  and 

odor,  and  m o s t l y  w a t e r .   Host  of  these   p r i o r   a r t  c l e a n e r s  

s u f f e r   from  one  or  more  d i s a d v a n t a g e s .   For  example,  some 

c l eane r s   are  e f f e c t i v e   only  on  hard  water  a t a i n a .   An  example 

of  th is   c l a s s   of  c l eane r   ia  a  h igh ly   a c i d i c   t o i l e t   bowl  c l e a n e r  

con t a in ing   h y d r o c h l o r i c   ac id .   Hard  water  s t a i n s   are  m i n e r a l  

a t a ins   caused  by  the  d e p o s i t i o n   of  calcium  or  magnesium  s a l t s  

p resen t   in  hard  water.   Ce r t a in   o ther   c l e a n e r s   may  be  e f f e c t i v e  

only  aga in s t   soap  scum  s t a i n s ,   caused  when  a  f a t t y   acid  soap ,  

such  as  a  sodium  l aury l   f a t t y   acid  soap  p r e c i p i t a t e s   in  h a r d  

water  c o n t a i n i n g   a l k a l i n e   ear th   metal  s a l t s ,   such  as  c a l c ium,  

magnesium,  or  barium,  causing  the  f a m i l i a r   soap  scum  s t a i n .  

S t i l l   o ther   c l eane r s   may  be  e f f e c t i v e   only  on  g r e a s y / o i l y  

s t a i n s .   Genera l ly   speaking,   these  are  c l e a n e r s   which  have 

e i t h e r   at  l e a s t   some  water  misc ib le   s o l v e n t ,   and/or   some  h i g h e r  

amount  of  nonionic   and/or  an ion ic   s u r f a c t a n t s .  

None  of  the  p r io r   art   c l e a n e r s   have  addressed  a l l  

th ree   of  these  p rob lemat i c   areas  t o g e t h e r .   As  mentioned,  a 

p a r t i c u l a r   c l eaner   may  be  e f f e c t i v e   a g a i n s t   a  p a r t i c u l a r   s t a i n  

or  c leaning   problem,  but  not  aga ins t   the  o t h e r s .   Thus, 

i n e f f e c t i v e   c leaning   r e s u l t s   may  occur  a g a i n s t   c e r t a i n   s t a i n s  

using  some  of  these  c l e a n e r s ,   r e q u i r i n g   purchase   of  o t h e r  

c l eane r s   which  will   e f f e c t i v e l y   remove  the  t a r g e t   s t a in .   T h i s  

will   r e s u l t   in  added  expense  as  a  p a r t i c u l a r   c leaner   must  be 

purchased  for  a  p a r t i c u l a r   s t a i n .  



Fur thermore ,   many  of  the  p r i o r   a r t   c l e a n e r s   are  ve ry  

s l o w - a c t i n g .   That  is,   a f t e r   being  app l i ed   to  a  t a r g e t   s t a i n  

for  long  per iods   of  time,  they  may  show  some  c l ean ing   e f f e c t ,  

but  t h i s   slow  ac t i on   is  cons ide red   a  g rea t   d i s a d v a n t a g e   and 

i n c o n v e n i e n c e .  

Thus,  h e r e t o f o r e   no  s ing le   c l eane r   has  been  f o r m u l a t e d  

which  wil l   s a t i s f a c t o r i l y   c lean  a l l   th ree   types  of  s t a i n s .  

There  is  a lso   a  need  for  an  e f f e c t i v e   a l l   purpose  hard  s u r f a c e  

c l eane r   which  is  f a s t e r   than  the  p r io r   a r t   c l e a n e r s .   There  i s  

thus  a  long  f e l t   need  for  a  mu l t ipu rpose   household   c l e a n e r  

capable   of  qu ick ly   and  e f f e c t i v e l y   c l ean ing   a l l   three   types  o f  

s t a i n .  

Linear  a lkyl   b e n z e n e   s u l f o n i c   acid  has  been  w e l l  

known  in  the  d e t e r g e n t   and  c l eane r   f i e l d   as  a  s to rage   compound 

which,  upon  n e u t r a l i z a t i o n   with  g e n e r a l l y ,   an  a l k a l i   me ta l  

s a l t ,   is  a v a i l a b l e   for  use  as  an  an ion ic   s u r f a c t a n t .   This  was 

recognized  in  Kappler ,   et  a l ,   U.S.  3 ,969,282  which  u t i l i z e d  

a lkyl   benzene  s u l f o n i c   acid  in  combinat ion  with  a  n o n i o n i c  

s u r f a c t a n t   as  a  s t o r age   compound  to  be  n e u t r a l i z e d   with  a l k a l i  

metal  s a l t s   p r io r   to  using  them  to  launder   f a b r i c s .   F u r t h e r ,  

Reid,  U.S.  3 ,463,736  showed  tha t   l i n e a r   a l k y l b e n z e n e   s u l f o n i c  

acids  could  be  n e u t r a l i z e d   with  t r i e t h a n o l a m i n e   to  act  as  a 

c l e a n e r .   However,  i t   was  not  r e a l i z e d   in  the  a r t   that   l i n e a r  

a lkyl   b e n z e n e   s u l f o n i c   acids   can  be  u t i l i z e d   as  hard  s u r f a c e  

c l e a n e r s   t h e m s e l v e s .  



This  i n v e n t i o n   r e l a t e s   to  an  improved,  hard  s u r f a c e  

acid  c l eane r   p r e f e r a b l y   h a v i n g   a  pH  of  no  more   t h a n  

a p p r o x i m a t e l y   6 . 5   c o m p r i s i n g :  

(a)  a lky l   aryl   s u l f o n i c   ac id ,   and 

(b)  at  l e a s t   50.4%  by  weight  w a t e r .  

The  p r e f e r r e d   a lkyl   a r y l  s u l f o n i c   a c i d  i s   a  l i n e a r  

a lkyl   benzene  s u l f o n i c   acid  s u r f a c t a n t   of  the  genera l   s t r u c t u r e  

wherein  R  is  an  alkyl   averaging  5  to  20  c a r b o n s .  

In  a  f u r t h e r   embodiment,  t h i s   hard  sur face   a c i d  

c leaner   f u r t h e r   comprises   (c)  a  so lvent   s e l e c t e d   from  s t r a i g h t  

chain  a lkanols   ave rag ing   1  to  10  carbons,   a l i c y c l i c   a l k a n o l s  

averaging  5  to  10  carbons,   d i a lky l   e the r s   averaging  2  to  8 

carbons,   and  g lycol   e thers   averaging  3  to  20  carbons,   a n d  

m i x t u r e s   t h e r e o f .  



In  yet  another   embodiment,  the  hard  s u r f a c e   a c i d  

c leaner   f u r t h e r   comprises  (d)  an  a n t i m i c r o b i a l   compound 

s e l e c t e d   f rom:  

(i)   a  s u b s t i t u t e d   phenol  of  the  g e n e r a l  

s t r u c t u r e ;  

wherein  R1,  R2,  R3,  R4,  and  R5  c a n  

s e p a r a t e l y   be  a  phenyl  group,  Cl  or  H,  and  R6  can  be  

H  or  Na: 

( i i )   a  q u a t e r n a r y   ammonium  compound;  and  

( i i i )   mixtures   t h e r e o f .  

In  yet  another   embodiment,  the  hard  su r face   c l e a n e r  

f u r t h e r   comprises   (e)  a  t h i c k e n e r   s e l e c t e d   from  gums, 

p o l y s a c c h a r i d e s   and  r e s i n s .  

In  s t i l l   another   embodiment,  the  hard  su r face   a c i d  

c l eane r   f u r t h e r   comprises  (f)  a  defoamer  s e l e c t e d   from  t h e  

d i a l k y l   p o l y s i l o x a n e   p o l y m e r s .  

The  hard  su r face   acid  c l eane r   of  t h i s   i nven t ion   can  

also  inc lude   at  l e a s t   one  o ther   c l ean ing   ad juvan t   s e l e c t e d   from 

dyes,  p igments ,   f r a g r a n c e s ,   and  b u i l d e r s .  

S u r p r i s i n g l y ,   the  hard  su r face   acid  c l eane r   of  t h i s  

i nven t ion   has  proven  to  be  both  e f f e c t i v e   and  f a s t - a c t i n g  

aga ins t   a l l   three   major  problem  s t a i n s ,   namely,  (1)  soap  scums: 

(2)  hard  water  s t a i n s :   and  (3)  greaay  o i ly   s t a i n s .  



The  p r e sen t   i n v e n t i o n   i s  a   hard  su r face   acid  c l e a n e r  

which  has  s u r p r i s i n g l y   e f f e c t i v e   and  fas t   c l ean ing   r e s u l t s   on 

a l l   three   problem  a reas :   (1)  soap  scums;  (2)  hard  water  s t a i n s ;  

and  (3)  g r e a s y / o i l y   s t a i n s .   The  s u r p r i s i n g   r e v e l a t i o n   was  t h a t  

a lkyl   a ryl   s u l f o n i c   acid  compounds,  most  s p e c i f i c a l l y ,   l i n e a r  

a lkyl   benzene  s u l f o n i c   ac ids ,   ("HLAS")  were  r e s p o n s i b l e   for  t h e  

improved  c lean ing   in  a l l   three   a reas .   These  a lky l   b e n z e n e  

s u l f o n i c   acid  s u r f a c t a n t s   are  not  n e u t r a l i z e d   with  a l k a l i  

metal,   a l k a l i n e   ea r th   metal ,   or  ammonium  s a l t s   as  are  t h e  

t y p i c a l   d e t e r g e n t s   using  s u b s t i t u t e d   a l k y l  b e n z e n e   s u l f o n a t e s .  

The  l i n e a r   a lky l   benzene  s u l f o n i c   ac ids   used  in  t h i s  

i nven t ion   are,  as  p r e v i o u s l y   mentioned,  commonly  n e u t r a l i z e d  

with  sodium  or  o ther   a l k a l i   metal  s a l t s   to  make  common 

c l e a n e r s .   Linear  a lkyl   benzene  s u l f o n i c   acid  i t s e l f   i s  

produced  by  a  two  s t ep   s y n t h e s i s ,   in  which  benzene  is  f i r s t  

a l k y l a t e d   with  some  a lkyl   c h l o r i d e   in  the  p resence   o f  

c a t a l y s t .   Next,  the  a l k y l a t e d   benzene  is  r e a c t e d   w i t h  

s u l f o n a t i n g   r e a c t a n t .   A  t h i rd   step,   which  does  not  concern  

the  p r e sen t   i n v e n t i o n ,   can   o c c u r   when  t h e   t h u s   p r o d u c e d   l i n e a r  

a lkyl   benzene  s u l f o n i c   acid  is  n e u t r a l i z e d   with  an  a l k a l i   meta l  

hydroxide ,   such  as  NaOH,  to  produce  the  sodium  a a l t ,   which  i s  

commonly  ca l l ed   "LAS." 

Linear  a lkyl   benzene  s u l f o n i c   a c id - -wh ich   was 

;  in t roduced   for  heavy  i n d u s t r i a l   use,  a f t e r   i t   was  d i s c o v e r e d  

that   branched  a lky l   benzene  s u l f o n a t e   ("ABS")  was  s i g n i f i c a n t l y  

less   b i o - d e g r a d a b l e - - i s   produced  by  many  companies,   i n c l u d i n g  

Con t inen t a l   Oil  Company  under  the  brand  name  of  Conoco  SA-597. 

and  P i l o t   Chemical  Company  under  the  brand  name  Ca l so f t   LAS-99, 

)  Witco  Chemical  Corpora t ion   under  the  brand  name  of  Witco  1298 

Soft  Acid  and  Stepan  Chemical  Company  under  the  brand  name  of  

Bio  Soft  S -100 .  



Linear  a lky l   benzene  s u l f o n i c   acid  has  the  g e n e r a l  

s t r u c t u r e  

wherein  R  is  a lkyl   averag ing   5  to  20  carbon  a toms .  

Most  p r e f e r a b l e   for  use  in  the  formulas  of  t h i s   i nven t ion   a r e  

dodecylbenzene  s u l f o n i c   a c i d s ,   wherein  R  averages   about  1 1 . 4  

carbon  atoms  in  l e n g t h .  

Other  a lky l   a ry l   s u l f o n i c   ac ids   s u i t a b l e   for  use  i n  

th i s   i n v e n t i o n   inc lude   a l k y l a t e d   d iphenyl   oxide  d i s u l f o n a t e s   o f  

the  genera l   s t r u c t u r e  

wherein  R1  is  H and  R2  is  a l k y l ,   ave rag ing   5  to  20 

carbon  atoms  in  l eng th .   When  R1  is  a l k y l ,   R2  is  H. 

P r e f e r a b l y ,   a  range  of  0.001%  to  50.0%  p a r t i c u l a r l y ,  

1.0%  to  30.0%  and  moat  p r e f e r a b l y   5.0%  to  15%  by  weight  of  a c i d  

s u r f a c t a n t   is  p r e sen t   in  composi t ions   of  t h i s   i n v e n t i o n .  

Fur the r ,   the  p r e f e r r e d   s u r f a c t a n t   of  t h i s   i n v e n t i o n   will   c a u s e  

the  formulas  of  t h i s   i nven t ion   to  have  pH's  of  no  more  t h a n  

6.5.  and  p r e f e r a b l y ,   below  3 .  



An  example  of  a  s u i t a b l e   a lkyl   s u l f o n i c   acid  is  Dowfax  2AO 

manufactured  by  Dow  Chemical  Company  co r respond ing   to  t h e  

s t r u c t u r e   immediate ly   above  when  R1  is  H  and R2  averages  12 

c a r b o n s .  

In  a  f u r t h e r   embodiment,  so lven t s   are  added  to  t h e  

acid  s u r f a c t a n t s   of  th is   i n v e n t i o n .   Solvents   a p p r o p r i a t e   f o r  

use  in  t h i s   i n v e n t i o n   inc lude   s t r a i g h t   chain,   p r i m a r y ,  

secondary  and  t e r t i a r y   C1-10  a l k a n o l s ,   C5-10  a l i c y c l i c  

a l c o h o l s ,   C2-8  d i a l k y l   e t h e r s ,   C3-20  acyl  and  a r y l  

glycol   e t he r s   and   m i x t u r e s   t h e r e o f .  

1.  Alkanols :   a p p r o p r i a t e   a lkanol   s o l v e n t s   in  t h i s  

i nven t ion   have  the  genera l   formula  R-OH  wherein  R  can  be  a 

s t r a i g h t ,   or  s u b s t i t u t e d   carbon  chain  of  1-10  carbon  a toms .  

Solvents   of  t h i s   type  inc lude  methanol,   e thano l ,   n - p r o p a n o l ,  

i sop ropano l ,   n - b u t a n o l ,   sec  bu tano l ,   t e r t   bu tano l ,   h e x a n o l ,  

hep tano l ,   e t c .  

2.  A l i p h a t i c   Cycl ic   Alcohols  ( A l i c y l i c s :   F u r t h e r  

a p p r o p r i a t e   s o l v e n t s   he re in   are  ring  s t r u c t u r e s   such  a s  

cyc lohexano l ,   c y c l o o c t a n o l ,   cyc lodecano l ,   e t c .   These  

a l i c y c l i c s   p r e f e r a b l y   average  5-10  carbon  atoms  in  t he i r   r i n g  

s t r u c t u r e s .  

3.  Dialkyl   e t h e r s :   the  d i a l k y l   e t h e r s  s u i t a b l e   f o r  

use  as  s o l v e n t s   in  th is   i nven t ion   have  a  genera l   s t r u c t u r e  

R-O-R1,   wherein  R  and  R1  are  equal,   and  each  comprise  a  

carbon  chain  of  at  l eas t   1.  P r e f e r a b l y ,   the  d i a l k y l   e t h e r s  

here in   comprise  two  to  e ight   carbon  atoms  in  average  c h a i n  

length .   Examples  of  th i s   p a r t i c u l a r   group  of  so lven t s   i n c l u d e  

dimethyl  e the r ,   d i e t h y l   e t h e r ,   and  d ipropyl   e t h e r .  



4.  Glycol  e t h e r s :   p a r t i c u l a r l y   p r e f e r r e d   as  s o l v e n t s  

in  th i s   i n v e n t i o n   are  the  g lyco l   e t h e r s   having  the  g e n e r a l  

s t r u c t u r e   R-O-R1-OH,  wherein  R  is  an  alkoxy  of  1  to  20  c a r b o n  

atoms,  or  a ry loxy   of  at  l e a s t   6  carbon  atoms,  and  R1  is  a n  

e ther   condensa t e   of  p ropylene   g lyco l   and/or   e thy lone   g l y c o l  

having  from  one  to  ten  g lyco l   monomer  u n i t s .   P r e f e r r e d   a r e  

g lycol   e t h e r s   having  one  to  f ive  g lyco l   monomer  u n i t s .   T h e s e  

are  C3-20  g lyco l   e t h e r s .  

Examples  of  p a r t i c u l a r l y   p r e f e r r e d   s o l v e n t s   i n c l u d e  

propylene   g lyco l   methyl  e t h e r ,   d i p r o p y l e n e   g lyco l   methyl  e t h e r ,  

t r i p r o p y l e n e   g lycol   methyl  e t h e r ,   p ropy lene   g lycol   i s o b u t y l  

e t h e r ,   e t h y l e n e   g lyco l   methyl  e t h e r ,   e t h y l a n e   g lyco l   e t h y l  

e the r ,   e t hy l ene   g lycol   butyl   e t h e r ,   d i e t h y l e n e   g lycol   me thy l  

e the r ,   d i e t h y l e n e   g lycol   e thy l   e t h e r ,   d i e t h y l e n e   g lyco l   b u t y l  

e the r ,   e t h y l e n e   g lycol   phenyl  e t h e r ,   and  propylene   g l y c o l  

phenol  e t h e r .  

These  g lycol   e t h e r s   are  e s p e c i a l l y   p r e f e r r e d   b e c a u s e  

they  are  c o l o r l e s s   l i q u i d s   with  mild,  p l e a s a n t   odors .   They  a r e  

very  m i s c i b l e   with  water ,   and  have  been  found  to  be  e s p e c i a l l y  

s t a b l e   with  the  acid  s u r f a c t a n t s   noted  a b o v e .  

Addi t ion   of  0.001-25.0%  by  weight  of  any  of  t h e  

s o l v e n t s   d i s c l o s e d   to  th i s   hard  su r f ace   acid  c l eane r   a p p e a r s  

d e s i r a b l e ,   a n d  e s p e c i a l l y   p r e f e r r e d   is  .1  to  15%  by  weight  o f  

added  s o l v e n t .   As  wi l l   be  f u r t h e r   d i s c u s s e d   in  g r e a t e r   d e t a i l ,  

5  a d d i t i o n   of  s o l v e n t s   to  the  hard  su r f ace   acid  c l e a n e r s   h e r e i n  

p rov ides   s u r p r i s i n g l y   even  g r e a t e r   c l ean ing   b e n e f i t s .  



In  yet  another   enbodiment  of  t h i s   i n v e n t i o n ,  

aant imiorobia l   compounds  are  a d d e d   t o   t h e   n o v e l   h a r d   s u r f a c e  

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

p h e n o l s   and   q u a t e r n a r y   ammonium  c o m p o u n d s .  

1.  S u b s t i t u t e d   phenols :   s u i t a b l e   a n t i m i e r o b i a l  

compounds  can  be  s e l e c t e d   from  the  s u b s t i t u t e d   phenols  h a v i n g  

the  gene ra l   s t r u o t u r e  

wherein  R1,  R2,  R3,  R4,  and  R5  can  be  s e p a r a t e l y  

phenyl  group,  Cl,  H,  and  the  a l k a l i   metal  s a l t s   t he reof ,   and  

R6  can  be  H  or  Na.  P h e n o l s   s u i t a b l e   f o r   u se   i n   t h i s   i n v e n t i o n .  

include  those  sold  by  Dow  Chemical  Company  u n d e r   t h e   b r a n d   n a m e  

Dowicide,  such  as  sodium  o-phenyl   phenol  t e t r a h y d r a t e   (Dowicide 

A),  o-phenyl  phenol  (Dowicide  I ) ,   2 , 4 , 5  t r i c h l o r o - p h e n o l  

(Dowieide  I I ) ,   2 ,4,5  t r i c h l o r o - p h e n o l ,   sodium  sa l t ,   1 / 2  

hydrate   (Dowicide  B),  and  p e n t a c h l o r o p h e n o l   (Dowicids  EC-7) .  

Fur ther   phenole  include  o r t h e - b e n t y l - p a r a - c h l o r o p h e n o l   s o l d  

under  the  brand  name  Santophen  I  by  Monsanto  Chemical 

C o r p o r a t i o n .  

2.  Quaternary  Ammonium  Compounds:  p a r t i c u l a r ,  

s u r p r i s i n g l y   e f f e c t i v e   a n t i m i c r o b i a l   compounds  s u i t a b l e   for  u se  

in  th is   i nven t ion   are  qua t e rna ry   ammonium  compounds. 

One  would  normally  expect   tha t   qua te rna ry   ammonium 

compounds,  some  of  which  are  c a t i o n i c   s u r f a c t a n t s ,   h a v i n g  

e s s e n t i a l l y   p o s i t i v e l y   charged  spec i e s   in  aqueous  s o l u t i o n ,   would 

reac t   with  the  an ionic   s u r f a c t a n t s   in  e q u i l i b r i u m   with  the  a c i d  

s u r f a c t a n t s   d i s c l o s e d   above  and  cause  a  p r e c i p i t a t e   to  form. 



However,  the  q u a t e r n a r y   ammonium  compounds  used  a s  

a n t i m i c r o b i a l   compounds  in  th i s   i n v e n t i o n   are  misc ib le   with  t h e  

mixture  of  acid  s u r f a c t a n t   and  so lven t   in  the  formula  and  do  

not  p r e c i p i t a t e .   I n s t e a d ,   a  t h i c k e n i n g   is  seen  to  occur  with  a  

p r e f e r r e d   p e r c e n t a g e   of  up  to  5.0%  of  qua t e rna ry   ammonium 

compound.  Surpass ing   5.01%  has  a  t h i x o t r o p i c   e f f e c t   on  t h e  

c l e a n e r ,   and  t h i s   l a t t e r   a p p l i c a t i o n   may  be  s u i t a b l e   for  use  a s  

very  s u b s t a n t i v e   c l e a n e r s ,   i . e . ,   bathroom  c l e a n e r s .  

S u i t a b l e   q u a t e r n a r y   ammonium  compounds  inc lude   t h e  

ammonium  s a l t s   of   t h e   g e n e r a l   s t r u c t u r e  

wherein  R  and  R1 are  a l k y l s   of  C5  to  C20,  and  A is   an  a c i d   s t a b l e  

anion.   P r e f e r r e d   anions  inc lude   C1-,  8r- ,  I- ,   SO4-,  

ClO4-,  ClO3-,  and  NO3-.  Other  anions  s t ab l e   in  the  a c i d  

s u r f a c t a n t s   of  th i s   i n v e n t i o n   are  p o s s i b l e .   R1  can  a lso  be  

an  a lkyl   benzyl  group  (in  which  c a s e   R  i s   a  m e t h y l   g r o u p ) .  

P r e f e r a b l y   R  a n d   R1  a r e   b o t h   a l k y l   g r o u p s .  

Fu r the r   p a r t i c u l a r l y   p r e f e r r e d   are  C7  to  C12 

d i a l k y l   d imethyl   ammonium  s a l t s .   Other  c a t i o n i c   s u r f a c t a n t s ,  

no tab ly   o ther   q u a t e r n a r y   ammonium  s a l t s   and  t e r t i a r y   amins  

s u r f a c t a n t s   may  be  s u i t a b l e   for  use  as  d i s i n f e c t a n t   compounds.  

As  p r e v i o u s l y   d i s c u s s e d ,   i t   ia  g e n e r a l l y   unknown  why 

the  c a t i o n i c   s u r f a c t a n t s   used  as  a n t i m i c r o b i a l   compounds  i n  

th i s   i n v e n t i o n   are  compat ib le   with  the  acid  s u r f a c t a n t s .   One 

would  normally  suspec t   tha t   the  q u a t e r n a r y   ammonium  compounds 

w o u l d   c o - p r e c i p i t a t e   with  the  an ion ic   form  of  the  a c i d  

s u r f a c t a n t s .   However,  a  proposed  theory ,   which  is  not  meant 

he re in   to  be  b ind ing ,   is  tha t   t h e s e  



acid  s u r f a c t a n t s ,   not  being  n e u t r a l i z e d   by  any  a l k a l i   m e t a l  

s a l t s   as  the  more  common  an ionie   s u r f a c t a n t s   are,   may  e x h i b i t  

nonionie   moie t i e s   in  s o l u t i o n   which  act  to  s o l u b i l i z e   t h e  

c a t i o n i e   s u r f a c t a n t s   ( q u t e r n a r y   ammonium  compounds)  and  keep  

them  from  p r e c i p i t a t i n g   with  the  anion  form  of  the  a c i d i c  

s u r f a c t a n t s   h e r e i n .  

A d d i t i o n a l l y ,   the  a n t i m i c r o b i a l   compounds  c a n  

a p p a r e n t l y   be  used  in  combina t ion .   No  loss  in  s t a b i l i t y   i s  

seen  by  combining  these  two  a n t i m i c r o b i a l   compounds.  F u r t h e r ,  

e i t h e r   or  both  of  these  a n t i m i c r o b i a l   compounds  may  be  p r e s e n t  

i n   the  i n v e n t i o n   from  approx imate ly   0.001  to  15.0%  by  w e i g h t .  

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

compounds  are  from  0 . 1  -   to  10%  by  w e i g h t .  

Fu r the r ,   approx imate ly   0.0001-25%  by  weight  of  f u r t h e r  

c lean ing   ad juvan ts   may  be  added  to  the  p resen t   i n v e n t i o n .  

These  c l ean ing   ad juvants   include  t h i c k e n e r s   s e l e c t e d   from  gums, 

r e s in s   and  o ther   p o l y s a c c h a r i d e s ,   such  as  xanthan  gums,  s t a r c h ,  

and  s i x t u r e s .  

Fur ther   c leaning   ad juvan t s   include  defoamers ,   such  a s  

d i a l k y l   p o l y s i l o x a n e   polymers.   P a r t i c u l a r l y   p r e f e r r e d   as  t h e  

defomers  are  those  sold  by  Dow-Corning  under  the  t rade   name 

DB  100  fos  1 0 0 % d i m e t h y l p o l y s i l o x a n e .   Fur ther   defoamers  may 

be  a p p l i c a b l e   for  use  in  th i s   i nven t ion ,   i nc lud ing   v a r i o u s  

c a t i o n i c   and  nonionic  s u r f a c t a n t s .  



S t i l l   f u r t h e r   c l ean ing   a d j u v a n t s   inc lude  d y e s ,  

pigments,   f r a g r a n c e s   and  b u i l d e r s .   The  dyes  and  pigments  i n  

th i s   i n v e n t i o n  a r e   merely  l im i t ed   to  those   which  wil l   no t  

s u b s t a n t i a l l y   depos i t   and  s t a i n   the  s u r f a c e   to  be  c l e a n e d .  

Fragrances   s e l e c t e d   must  g e n e r a l l y   be  those  which  w i l l  n o t   be 

degraded  by  the  low  pH  of  the  hard  s u r f a c e   acid  c l e a n e r .  

Bui ldere   can  inc lude   many  i no rgan i c   and  o rgan ic   b u i l d e r s ,   such  

as  sodium  e t h y l e n e d i a m i n e t e t r a a c e t a t e   or  HEDTA  ( h y d r o x y e t h y l  

e t h y l e n e d i a m i n e t r i a c e t i c  a c i d ) .   F u r t h e r   b u i l d e r s   include  many 

organic   ac ids   and  t h e i r   a l k a l i   metal  s a l t a ,   eg. ,   c i t r i c   a c i d ,  

sodium  c i t r a t e ,   sodium  l a c t a t e ,   sodium  m a l e a t e ,   e t c .  

Various  f o r m u l a t i o n s   of  the  hard  s u r f a c e   acid  c l eane r s   of  t h i s  

i nven t ion   were  assayed  in  the  th ree   s o i l i n g   problem  areas :   (1 )  

soap  scums;  (2)  hard  water  s t a i n s ;   and  (3)  o i l y / g r e a s y   s t a i n s ,  

as  de sc r ibed   in  the  fol lowing  s e c t i o n ,   under  "EXPERIMENTAL." 

Test  methodologies   and  r e s u l t s   of  assays   are  set  forth  i n  

g r e a t e r   d e t a i l   be low.  

EXPERIMENTAL 

A.  S y n t h e t i c  Soap  Scum  Test  P r e p a r a t i o n   and  Method: 

A  s t anda rd   soap  scum  suspens ion   was  prepared  using  t h e  

fol lowing  i n g r e d i e n t s :  



Thia  suspens ion   was  appl ied   and  baked  onto  t i l e s   which 

were  then  c leaned  with  var ious   fo rmula t ions   of  the  hard  s u r f a c e  

acid  c l eane r   (1)  using  a  Gardner  Wear  Teater   ( i . e . ,   "Sc rubb ing  

Test")   and  (2)  by  simple  a p p l i c a t i o n   according  to  the  "Soak 

Tes t . "   I m p a r t i a l   p a n e l i s t s   were  asked  to  grade  the  c leaning  o f  

the  s y n t h e t i c   soap  scum  s t a i n s   by  the  f o rmu la t i ons   of  t h i s  

inven t ion   as  well  as  the  performances   of  compe t i t i ve   c l e a n e r s  

on  a  0  to  5  aca le ,   wherein  0 =  no  c l e an ing ,   5 =  t o t a l  

c l ean ing .   The  grading  was  averaged  for  a  number  of  t r i a l s .  

These  r e s u l t s   are  r epor t ed   below  in  TABLES  1,11  and  I I I .  

Compet i t ive   p roduc t s   were  a lso   t e s t e d .   Grading  was  conduc ted  

over  var ious   time  per iods   to  show  tha t   the  hard  sur face   a c i d  

c l e a n e r s   of  t h i s   i nven t ion   clean  e f f e c t i v e l y   much  more  r a p i d l y  

than  c o m p e t i t i v e   p r o d u c t s .  

B.  Hard  Water  Stain  Test  Methods;  

Two  "premixes"  were  prepared  from  the  f o l l o w i n g  

i n g r e d i e n t s :  

Each  premix  was  sprayed  on  p rehea ted   brown  t i l e s ,   t hen  

baked  and  allowed  to  c o o l .  



The  t i l e s   were  c leaned  by  applying  app rox ima te ly   4  grams  o f  

var ious   fo rmula t ions   of  the  hard  sur face   acid  c l e a n e r ,   s c r u b b e d  

and  r insed   ("Scrubbing  T e s t " ) .   Impa r t i a l   p a n e l i s t s   then  g r a d e d  

the  c lean ing   r e s u l t s   on  a  0  to  5  sca le ,   as  p r e v i o u s l y   d i s c u s s e d .  

Compet i t ive   p roduc ts   were  a l so   compared.  F u r t h e r ,  i n   a  second  

t e s t ,   "Soak  Tes t . "   f o r m u l a t i o n s   were  a l l o w e d  t o   soak  the  t a r g e t  

s t a i n   for  time  i n t e r v a l s  o f   30,  20,  10,  5,  3,  and  1  minutes,   o r  

10,  5,  3,  2 ,  1  minutes  and  45  s e c o n d s  t o   demons t ra t e   r a p i d  

c lean ing   e f f i c e n c y .   The  r e s u l t s   a r e  r e p o r t e d   in  TABLES  I , I I   and 

I I I   below.  P a r t i c i p a n t s   noted  a l so   how  qu ick ly   e f f e c t i v e  

c lean ing   occurred   at  the  va r ious   time  i n t e r v a l s .  

C.  O i ly /Greasy   S o i l  T e s t   Methods 

The  fol lowing  o i l y / g r e a s y   so i l   mixture  was  p r e p a r e d :  

This  mixture  was  app l i ed   in  a  thin  l a y e r  t o   p r e - c l e a n e d   w h i t e  

enamelled  metal  shee ts   (which  ma te r i a l   is  the  same  as  used  f o r  

manufac tur ing   p r o c e l a i n   k i t chen   s inks)   and  allowed  to  dry  ( age )  

for  approx imate ly   24  h o u r s .  

T h e r e a f t e r ,   each  panel  was  cleaned  via  the  O i l /Grease   S t a i n  

"Soak  M e t h o d ,   wherein  approx imate ly   5  grams  of  v a r i o u s  

fo rmu la t i ons   of  the  hard  su r f ace   acid  c l eane r   were  app l ied   and 

a l l o w e d   to  soak  for  time  i n t e r v a l s  o f   30,  20,  10,  5,  3 and  1 

minutes .   Compet i t ive   p roduc t s   were  s i m i l a r l y   c o m p a r e d .  S p e e d   in  

c l ean ing ,   as  p r e v i o u s l y   noted,  was  s c r u t i n i z e d   c a r e f u l l y .   The 

r e s u l t s   are  repor ted   below  in  TABLES  I , I I   and  III   be low.  













In  TABLES  IV-V,  below,  the  e f f e c t   of  adding  a  s o l v e n t ,  

s e l e c t e d   from  the  p r e f e r r e d   s o l v e n t s   d i scussed   p r e v i o u s l y ,   t o  

the  hard  s u r f a c e   acid  c l eane r s   of  t h i s   i nven t ion   was  t e s t e d .  

S u r p r i s i n g l y .   i t   was  found  that  even  s t ronge r   c l e a n i n g  

performances   were  ob ta ined   without  any  loss  in  f o r m u l a  

s t a b i l i t y .  











TABLE  VI,  below,  i l l u s t r a t e s   the  effect   of  adding  a 

germicidal   compound  to  the  hard  surface  acid  cleaners  of  t h i s  

invent ion.   As  previously  discussed,   the  prefer red   germic ida l  

or  an t imic rob ia l   compounds  are  chosen  from  subs t i tu t ed   phenols ,  

quaternary  ammonium  compounds,  or  mixtures  t h e r e o f .  

Surpr i s ing ly .   not  only  were  the  phenols  s tably  miscible  with 

the  hard  surface  acid  c leaners ,   but  the  quaternary  ammonium 

compounds  as  well.  Since  the  quaternary  ammonium  compounds  a r e  

ca t ion ic   species.   i . e . ,   po s i t i ve ly   charged  species  in  aqueous 

so lu t ions ,   it  was  presumed  that  p r e c i p i t a t i o n   would  occur  upon 

combination  with  the  acid  su r f ac t an t s   of  the  p r e s e n t  

invent ion.   Surpr is ingly ,   no  p r e c i p i t a t i o n   occurred,  and  the  

quaternary  ammonium  compounds  also  caused  a  thickening  of  the  

formulas  when  used  in  percentages  of  5.0%  or  more.  Adding  more 

than  5.0%  may  cause  a  thixotrope  to  form,  which  helps  the  

cleaning  formula  stay  in  place  when  applied  to  a  v e r t i c a l  

surface.   This  is  a  subs tan t i a l   benef i t   over  other  c l eane r s  

which  are  not  as  substantive  and  which  tend  to  drain  o f f .  

Furthermore,  as  disclosed  in  TABLE  VI  below,  the  an t imic rob i a l  

a c t i v i t y   of  the  ant imicrobial   compounds  was  very  e f f i c a c i o u s .  







Review  of  TABLES  I-VI  shows  that   the  hard  su r face   a c i d  

c l e a n e r s   of  the  p r e sen t   i nven t ion   show  s u r p r i s i n g   e f f i c a c y   and 

fas t   a c t i o n .  

In  d i r e c t   comparison  t e s t s   with  other   c o m m e r c i a l l y  

a v a i l a b l e   c l e a n e r s   in  TABLES  I , I I   and  I I I ,   the  hard  s u r f a c e  

acid  c l e a n e r s   showed  that   t o t a l   c lean ing   was  c o n s i s t e n t l y  

ach ieved ,   whether  a  "Scrubbing  Test"  or  "Soak  T e s t "  was 

c o n s i d e r e d ,   and  c l ean ing   r e s u l t s   were  achieved  f a s t e r  t h a n   when 

using  any  of  the  c o m p e t i t i v e   p roduc t s .   TABLES  IV-V  d i s c l o s e d  

the  even  g r e a t e r   c l ean ing   e f f i c i e n c y   when  using  a  v a r i e t y   o f  

d i f f e r e n t   s o l v e n t s   of  varying  s t r u c t u r e s .   F u r t h e r ,   u s i n g   more   t h a n  

one  t y p e   of  so lven t   as  in  Example 48  is  p o s s i b l e ,   but  in  t h e  

i n t e r e s t   of  cost  e f f e c t i v e n e s s   may  not  be  as  d e s i r a b l e ,  

a l though  such  i n c r e a s e s   s t i l l   c o n s t i t u t e   a  par t   of  t h i s  

i n v e n t i o n .   Laa t ly ,   TABLE  VI  shows  that   e f f e c t i v e   a n t i m i c r o b i a l  

ac t ion   is  ob ta ined   by  adding  e i t h e r   a  s u b s t i t u t e d   phenol ,   a  

q u a t e r n a r y   ammonium  compound,  or  both,  with  s u p r i s i n g l y   no  l o s s  

in  s t a b i l i t y   from  a d d i t i o n   of  the  q u a t e r n a r y   ammonium  compound. 

The  p re sen t   i nven t ion   t h e r e f o r e   p rov ides   a  m u l t i p u r p o s e ,  

fas t   ac t ing   and  e f f e c t i v e   hard  sur face   acid  c l eane r   which  i s  

e f f e c t i v e   over  the  th ree   major  problem  c l ean ing   a r e a s .  



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

( a )   a l k y l   a r y l   s u l f o n i c   a c i d ;   a n d  

(b)   a t   l e a s t   50 .0%  by  w e i g h t   w a t e r .  

2.  The  h a r d   s u r f a c e   a c i d   c l e a n e r   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   a l k y l   a r y l   s u l f o n i c   a c i d   i s  

w h e r e i n   R  i s   an  a l k y l   a v e r a g i n g   5  to   20  c a r b o n s   a t o m s ;   o r  

w h e r e i n   Ri  and   R2  a r e   H  or   a l k y l   a v e r a g i n g   5  to   20  c a r b o n  

a t o m s   and  when  R1  i s   a l k y l ,   R2  i s   H .  

3.  An  a l l - p u r p o s e   h a r d   s u r f a c e   a c i d   c l e a n e r  
c o m p r i s i n g  

3.  An  a l l - p u r p o s e   h a r d   s u r f a c e   a c i d   c l e a n e r  

c o m p r i s i n g  

(a )   an  a l k y l   a r y l   s u l f o n i c   a c i d   as  d e f i n e d   i n   C l a i m  

2 

(b)   a  s o l v e n t   s e l e c t e d   f r o m   C 1 - 1 0   a l k a n o l s ,   C 5 - 1 0  

a l i c y c l i c   a l k a n o l s ,   C2-8   d i a l k y l   e t h e r s   and  C3-20   g l y c o l  

e t h e r s   and  m i x t u r e s   t h e r e o f ;   a n d  

(c )   a t   l e a s t   25 .0%  by  w e i g h t   w a t e r .  



4.  The  h a r d   s u r f a c e   a c i d   c l e a n e r   as  c l a i m e d   i n  

any   one  of  C l a i m s   1  to   3  w h e r e i n   s a i d   a l k y l   a r y l   s u l f o n i c  

a c i d   i s   p r e s e n t   in   an  a m o u n t   of   a p p r o x i m a t e l y   0 . 0 0 1   t o  

5 0 . 0 %   by  w e i g h t   of  t h e   c l e a n e r .  

5.  The  h a r d   s u r f a c e   a c i d   c l e a n e r   as  c l a i m e d   i n  

C l a i m   3  or   C l a i m   4  w h e r e i n   t h e   s o l v e n t   i s   p r e s e n t   i n   a n  

a m o u n t   f rom  a p p r o x i m a t e l y   0 . 0 0 1 %   to   25 .0%  by  w e i g h t .  

6.  The  h a r d   s u r f a c e   a c i d   c l e a n e r   as  c l a i m e d   i n  

any   p r e c e d i n g   c l a i m   and  c o m p r i s i n g   an  a n t i m i c r o b i a l   c o m p o u n d  

s e l e c t e d   f r o m :  

( i )   a  s u b s t i t u t e d   p h e n o l   of   t h e   g e n e r a l   s t r u c t u r e :  

w h e r e i n   R1,  R2,  R3,  R4,  R5  can   be  p h e n y l ,   s u b s t i t u t e d  

p h e n y l ,   Cl ,   or   H;  and  R6  i s   H  or   N a ;  

( i i )   a  q u a t e r n a r y   ammonium  c o m p o u n d ;   a n d  

( i i i )   m i x t u r e s   t h e r e o f .  

7.  The  h a r d   s u r f a c e   a c i d   c l e a n e r   as  c l a i m e d   i n  

C l a i m   6,  w h e r e i n   t h e   q u a t e r n a r y   ammonium  c o m p o u n d   h a s  

t h e   g e n e r a l   s t r u c t u r e :  



w h e r e i n   R 1  i s   H,  o r   e q u a l   to   R,  or   R  a n d   R1  a r e   s e p a r a t e l y  

a l k y l s   of   5  t o   20  c a r b o n   a t o m s   of   d i f f e r i n g   l e n g t h s ,   o r  

R  or   R 1  i s   a r y l   o f   6  t o   20  c a r b o n   a t o m s ,   or   a l k y l a r y l   o f  

7  to   20  c a r b o n   a t o m s ,   and   A7  i s   an  a c i d   s t a b l e   a n i o n .  

8.  The  h a r d   s u r f a c e   c l e a n e r   as  c l a i m e d   i n   c l a i m  

6  o r   c l a i m   7  w h e r e i n   s a i d   a n t i m i c r o b i a l   c o m p o u n d  i s   p r e s e n t  

i n   an  a m o u n t   f r o m   a p p r o x i m a t e l y   0 . 0 0 1   to   15 .0%  by  w e i g h t .  

9.  The  h a r d   s u r f a c e   a c i d - c l e a n e r   as  c l a i m e d   i n  

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

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

10.  The  h a r d   s u r f a c e   a c i d   c l e a n e r   as  c l a i m e d   i n  

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

f r o m   d i a l k y l   p o l y s i l o x a n e   p o l y m e r s .  

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

as  c l a i m e d   i n   any   p r e c e d i n g   c l a i m   c o m p r i s i n g   c o m b i n i n g  

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

s o l v e n t   as  d e f i n e d   i n   C l a i m   3 .  

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

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

s u r f a c e s   w i t h   a  h a r d   s u r f a c e   a c i d   c l e a n e r   as  c l a i m e d   i n   a n y  

one  of  c l a i m s   1  t o   10;   and   r e m o v i n g   t h e   s o i l i n g   m a t e r i a l s  

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