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@  Articles  and  methods  for  treating  fabrics. 

  Dryer-added  fabric  conditioning  articles  and  methods 
utilizing  a  fabric  softener  agent  and  a  polymeric  soil  release 
agent.  More  specifically,  damp  fabrics  are  commingled  with 
softener active  and  polymeric  soil  release  agent  in  an  automatic 
clothes  dryer  and  are  provided  with  a  soft,  antistatic  finish  and 
soil  release  benefits  concurrently  with  the  drying  operation. 
The  softening  and  antistatic  soil  release  agents  herein  are 
preferably  employed  in  combination  with  a  dispensing  means 
adapted  for  use  in  an  automatic  dryer. 



CROSS-REFERENCE  TO  RELATED  A P P L I C A T I O N  

This  is  a  c o n t i n u a t i o n - i n - p a r t   of  U.S .   Ser .   No.  7 0 8 , 7 6 3 ,  

filed  Mar.  6,  1985,  in  the  names  of  Mark  D.  Evans ,   Rober t   L.  

S t e w a r t ,   Peter   H.  Wolf  and  Roger  E.  Z i m m e r e r .  

TECHNICAL  FIELD 

The  p r e s e n t   invent ion   e n c o m p a s s e s   a r t i c l es   and  methods   f o r  

p rov id ing   soil  r e l ease ,   s o f t e n i n g ,   odor ,   and  a n t i s t a t i c   bene f i t s   t o  

fabr ics   in  an  au tomat ic   l a u n d r y   d r y e r .  

BACKGROUND  OF  THE  INVENTION 

T r e a t m e n t   in  an  automat ic   c lo thes   d r y e r   has  been  shown  t o  

be  an  e f fec t ive   means  for  impar t ing   d e s i r a b l e   tact i le   p r o p e r t i e s   t o  

f ab r i c s .   For  example ,   it  is  becoming  common  to  soften  f a b r i c s  

an  automat ic   c lo thes   d r y e r   r a t h e r   than  du r ing   the  r inse  cycle  c  

l a u n d e r i n g   o p e r a t i o n .   (See  U.S.   Pat.  No.  3 , 4 4 2 , 6 9 2 ,   G a i s e r ,  

i ssued  May  6,  1969) 

Fabric   " s o f t n e s s "   is  an  e x p r e s s i o n   we l l -de f ined   in  the  a r t  

and  is  usual ly   u n d e r s t o o d   to  be  that   qual i ty   of  the  t r e a t e d   f a b r i c  

whe reby   its  h a n d l e   or  t e x t u r e   is  smooth,   pliable  and  f luffy  to  t h e  

touch .   Var ious   chemical  c o m p o u n d s   have  long  been  known  t o  

possess   the  abil i ty  to  soften  f abr ics   when  appl ied   to  them  d u r i n g  

a  l a u n d e r i n g   o p e r a t i o n .  

Fabr ic   so f tne s s   also  conno tes   the  a b s e n c e   of  s ta t ic   "cling"  in 

the  f a b r i c s ,   and  the  commonly  used  cat ionic  fabr ic   s o f t e n e r s  

p rov ide   b o t h  s o f t e n i n g   and  a n t i s t a t i c   bene f i t s   when  appl ied  t o  

f ab r i c s .   Indeed ,   with  f abr ics   such  as  nylon  and  p o l y e s t e r ,   t h e  

user   is  more  able  to  pe r ce ive   and  a p p r e c i a t e   an  a n t i s t a t i c   b e n e f i t  

than  a  t rue   so f t en ing   b e n e f i t .  

On  the  o ther   hand ,   soil  re lease   t r e a t m e n t   of  f ab r i c s   in  a n  

automat ic   c lo thes   d r y e r   is  not  as  common  as  so f t en ing   t r e a t m e n t .  



U.S.   Pat.  No.  4 ,238 ,531 ,   Rudy  et  ar. ,   i s sued  Dec.  9,  1980, 
d i sc loses   in  its  Examples  8  and  9  a  soil  re lease   agen t   a d j u v a n t  

plus  a  " d i s t r i b u t i n g   a id ,"   p o l y e t h y l e n e   glycol  (PEG).   The  k e y  
combinat ion   of  f abr ic   so f t en ing   plus  soil  re lease   t r e a t m e n t   in  o n e  

au tomat ic   c lothes   d r y e r   p r o d u c t   is  not  d i sc losed   in  Rudy  et  a l . ,  

or  any  o ther   known  pr ior   a r t .  

it  is,  t h e r e f o r e ,   an  object   of  the  p r e s e n t   invent ion   to  p r o -  
vide  fabr ic   soil  r e leas ing   plus  so f ten ing   a r t ic les   for  use  in  a u t o -  

matic  d r y e r s   which  are  s u p e r i o r   in  soil  re lease   benef i t s   a n d  

so f t en ing   compared   to  the  pr ior   a r t .  

This   and  o ther   objects   are  ob ta ined   he re in ,   as  will  be  s e e n  
from  the  following  d i s c l o s u r e .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   inven t ion   e n c o m p a s s e s   an  ar t ic le   of  m a n u f a c t u r e  

a d a p t e d   for  use  to  p r o v i d e   fabr ic   soil  re lease   bene f i t s   and  t o  

sof ten  f ab r i c s   in  an  au tomat ic   l a u n d r y   d r y e r   c o m p r i s i n g :  

(a)  a  fabr ic   cond i t ion ing   composi t ion  compr is ing   a  p o l y m e r i c  

s o i l   re lease   a g e n t   and  a  fabric .   so f t en ing   a g e n t ,   a n d  

(b)  a  d i s p e n s i n g   means  which  p r o v i d e s   for  r e lease   of  a n  

e f f ec t ive   amount   of  said  composi t ion  to  fabr ics   in  t h e  

d r y e r   at  au tomat ic   d r y e r   o p e r a t i n g   t e m p e r a t u r e s ,   i . e . ,  

35°C  to  1150C.  

The  inven t ion   also  e n c o m p a s s e s   a  method  for  impar t ing   soil 

r e l eas ing   bene f i t s   plus  a  so f t en ing   and  an t i s t a t i c   e f fec t   to  f a b r i c s  

in  an  au tomat ic   c lo thes   d r y e r   compr i s ing   tumbl ing   said  f a b r i c s  

u n d e r   heat   in  a  c lo thes   d r y e r   with  an  e f f ec t ive ,   i . e . ,   s o f t e n i n g ,  

amount   of  a  composi t ion  compr i s ing   so f t en ing   a c t i v e ( s )   and  a  soil 

re lease   a g e n t .   The  soil  re lease   bene f i t s   for  f abr ics   are  p r o v i d e d  

for  a  wide  r ange   of  soils  inc lud ing   the  oily  types   and ,   s u r p r i s -  

ingly,   clay  soils  on  p o l y e s t e r   and  p o l y e s t e r / c o t t o n   blend  f a b r i c s .  

D E S C R I P T I O N   OF  THE  PREFERRED  EMBODIMENT 

The  p r e s e n t   i nven t ion   e n c o m p a s s e s   an  ar t ic le   of  m a n u f a c t u r e  

a d a p t e d   for  use  to  p r o v i d e   fabr ic   soil  re lease   bene f i t s   and  to  

soften  f ab r i c s   in  an  au tomat ic   l a u n d r y   d r y e r   c o m p r i s i n g :  

(a)  a  fabr ic   cond i t i on ing   composi t ion  having  a  melting  po in t  

above  about   38°C  and  being  flowable  at  d r y e r   o p e r a t i n g  



t e m p e r a t u r e s ,   said  composi t ion  c o m p r i s i n g :  

i.  1%  to  70%  of  a  polymeric   soil  re lease   a g e n t ;  

ii.  30%  to  99%  of  a  fabr ic   so f t en ing   a g e n t ;  

(b)  a  d i s p e n s i n g   means  which  p r o v i d e s   for  re lease   of  a n  

e f fec t ive   amount  of  said  composi t ion  to  fabr ics   in  t h e  

d r y e r   at  automat ic   d r y e r   o p e r a t i n g   t e m p e r a t u r e s ,   i . e . ,  

35°C  to  115°C .  

When  the  d i s p e n s i n g   means  is  a  f lexible   s u b s t r a t e   in  s h e e t  

c o n f i g u r a t i o n   the  fabr ic   cond i t ion ing   composi t ion  is  r e l e a s a b l y  

aff ixed  on  the  s u b s t r a t e   to  p rov ide   a  weight   ratio  of  c o n d i t i o n i n g  

composi t ion  to  dry  s u b s t r a t e   r ang ing   from  about   10:1  to  a b o u t  

0 . 5 : 1 .  

The  inven t ion   also  e n c o m p a s s e s   a  method  for  impar t ing   soil 

r e leas ing   bene f i t s   plus  a  so f t en ing   and  an t i s t a t i c   effect   to  f a b r i c s  

in  an  automat ic   c lo thes   d r y e r   compr i s ing   tumbl ing   said  f a b r i c s  

under   heat  in  a  c lo thes   d r y e r   with  an  e f f ec t i ve ,   i . e . ,   s o f t e n i n g ,  

amount   of  a  composi t ion   compr i s ing   sof ten ing   a c t i v e ( s )   and  a  soil 

re lease  a g e n t .  
The  t e r m   " fabr ic   cond i t ion ing   composi t ion"   as  used  here in   is 

def ined  as  a  mix ture   of  a  polymeric   soil  re lease   agen t   and  a  f a b r i c  

so f ten ing   agen t   as  def ined   h e r e i n .  

Polymeric  Soil  Release  A g e n t  

The  polymeric   soil  re lease   a g e n t s   useful   in  the  p r e s e n t  

invent ion  include  h y d r o x y e t h e r   cellulosic  p o l y m e r s ,   block  c o p o l y -  

mers  of  p o l y e t h y l e n e   t e r e p h t h a l a t e   and  p o l y o x y e t h y l e n e   t e r e -  

p h t h a l a t e ,   block  copolymers   of  p o l y e t h y l e n e   p h t h a l a t e   and  p o l y -  

e thy lene   glycol ,   and  cat ionic  guar   gums,   and  the  like.  The  soil 

re lease   agen t   is  p r e s e n t   at  a  level  of  from  about   1%  to  about   70%, 

more  p r e f e r a b l y   from  about   10%  to  about   70%,  and  most  p r e f e r a b l y  
from  about   25%  to  about   50%,  by  weight   of  the  fabr ic   c o n d i t i o n i n g  

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

The  cel lulosic  d e r i v a t i v e s   tha t   are  func t iona l   as  soil  r e l e a s e  

agen t s   may  be  c h a r a c t e r i z e d   as  ce r t a in   h y d r o x y e t h e r s   of  c e l l u l o s e  

such  as  Methocel  HB-15000  (Dow),   Methyl  Cel lulose  DM-140 

( B u c k e y e ) ,   and  Klucel  ( H e r c u l e s ) ;   also,  ce r ta in   cat ionic  c e l l u l o s e  

e ther   d e r i v a t i v e s   such  as  Polymer  JR-125 ,   JR-400 ,   and  JR-30M 

(Union  C a r b i d e ) .  



Other   e f fec t ive   soil  re lease   agen t s   are  cat ionic  guar   g u m s  
such  as  J a g u a r   Plus  (Stein  Hall)  and  G e n d r i v e   458  ( G e n e r a l  

M i l l s ) .  

A  p r e f e r r e d   fabr ic   cond i t ion ing   composi t ion  has  a  po lymer i c  
soil  re lease   agen t   selected  from  the  g roup   cons i s t i ng   of  methy l  

ce l lu lose ,   h y d r o x y p r o p y l   me thy lce l lu lo se ,   or  h y d r o x y b u t y l   m e t h y l -  

ce l lu lose ,   said  cel lulosic   polymer  having  a  v i scos i ty   in  2%  a q u e o u s  
solut ion  at  20°C  of  15  to  75,000  c e n t i p o i s e .  

A  more  p r e f e r r e d   soil  re lease   agen t   is  a  copolymer  h a v i n g  
blocks   of  p o l y e t h y l e n e   t e r e p h t h a l a t e   and  p o l y o x y e t h y l e n e   t e r e -  

p h t h a l a t e .   More  spec i f i ca l l y ,   these   polymers   are  compr ised   o f  

r e p e a t i n g   un i t s   of  e t h y l e n e   t e r e p h t h a l a t e   and  p o l y o x y e t h y l e n e  

t e r e p h t h a l a t e   at  a  molar  ratio  of  e t h y l e n e   t e r e p h t h a l a t e   units   t o  

p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   uni ts   of  from  about   25:75  to  a b o u t  

35:65,   said  p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   con ta in ing   p o l y o x y e t h y l -  

ene  b locks   having  molecular   we igh ts   of  from  about   300  to  a b o u t  

700.  The  molecular   weight   of  this  polymeric   soil  re lease   agent   is 

in  the  r ange   of  from  about   25,000  to  about   55,000.  These   p r e -  
f e r r e d   po lymers   are  d i sc losed   in  U.S .   Pat.  No.  3 ,959 ,230 ,   H a y s ,  

i ssued  May  25,  1976,  i n c o r p o r a t e d   here in   by  r e f e r e n c e .   T h e  

melt ing  point   of  the  polymer  is  p r e f e r a b l y   below  1 0 0 ° C .  

A n o t h e r   p r e f e r r e d   polymer ic   soil  re lease   agen t   is  a  c r  

lizable  p o l y e s t e r   copolymer   with  r epea t   uni ts   of  e t hy l ene   t e r e -  

p h t h a l a t e   un i t s   con ta in ing   10-50%  by  weight   of  e t h y l e n e   t e r e -  

p h t h a l a t e   uni ts   t o g e t h e r   with  90-50%  by  weight   of  p o l y o x y e t h y l e n e  

t e r e p h t h a l a t e   u n i t s ,   d e r i v e d   from  a  p o l y o x y e t h y l e n e   glycol  o f  

a v e r a g e   molecular   weight   of  from  abou t   300  to  about   6,000,   a n d  

the  molar  ratio  of  e t hy l ene   t e r e p h t h a l a t e   uni ts   to  p o l y o x y e t h y l e n e  

t e r e p h t h a l a t e   uni ts   in  the  c r y s t a l l i z a b l e   polymer ic   compound  is 

be tween   2:1  and  6:1.  A  more  p r e f e r r e d   polymer  is  tha t   w h e r e i n  

the  p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   uni ts   are  de r i ved   from  a  p o l y -  

o x y e t h y l e n e   glycol  with  an  a v e r a g e   molecular   weight   of  from  a b o u t  

1,000  to  abou t   4 ,000.   T h e s e   po lymers   are  d i sc losed   in  U.S.   P a t .  

No.  3 , 4 1 6 , 9 5 2 ,   McIn ty re   and  R o b e r t s o n ,   i ssued  Dec.  17,  1968, 

i n c o r p o r a t e d   here in   by  r e f e r e n c e .   Examples   of  these   c o p o l y m e r s  

include  the  commercial ly   ava i lab le   material   ZelconR  4780  ( f rom 

DuPont)   and  MileaseR  T  (from  ICI) ,   both  have  the  Chemical  



A b s t r a c t s   Service   Reg i s t ry   No.  9016-88-0.   Both  Zelcon  4780  a n d  

Milease  T  are  sold  in  the  aqueous   d i s p e r s i o n   form  con ta in ing   u p  
to  85%  water .   It  is  p r e f e r a b l e   to  use  the  d e h y d r a t e d   polymer  to  

p r e p a r e   the  fabric   cond i t ion ing   composi t ion  in  o rde r   to  avoid  t h e  

i nco rpo ra t i on   of  excess   mois ture   which  is  be l ieved  to  make  t h e  

r e su l t i ng   fabric   cond i t ion ing   a r t i c les   wet  and  s t i cky .   The  d e h y -  
d r a t ed   polymer  is  ob ta ined   by  d ry ing   the  a b o v e - m e n t i o n e d   com-  

mercial  d i s p e r s i o n s ,   or  can  be  ob ta ined   d i r ec t ly   in  the  c o n c e n -  

t r a ted   form  from  the  m a n u f a c t u r e r s .   An  example  of  the  la t ter   is 

Zelcon  PG,  the  c o n c e n t r a t e d   form  of  Zelcon  4780,  and  is  o b t a i n e d  

from  DuPont   C o .  

The  most  p r e f e r r e d   polymer  is  a  solid  at  room  t e m p e r a t u r e ,  

has  a  so f t en ing   phase   t r a n s i t i o n   t e m p e r a t u r e   at  or  above  30°C  a n d  

becomes  a  flowable  liquid  below  100°C,  p r e f e r a b l y   below  9 0 ° C .  

The  so f t en ing   phase   t r a n s i t i o n   t e m p e r a t u r e   can  be  d e t e r m i n e d   b y  

the  d i f f e ren t i a l   s cann ing   ca lo r ime t ry   method.   A  polymer  that   is  a 

hard  solid  at  room  t e m p e r a t u r e   is  d e s i r a b l e   in  o rde r   to  keep  t h e  

fabr ic   cond i t ion ing   shee t s   from  having  a  tacky  feel,  while  i t s  

so f ten ing   and  f luidi ty   at  h igher   t e m p e r a t u r e s   faci l i ta te   the  s u b -  

s t r a t e   coating  p roces s   and  the  s u b s e q u e n t   fabr ic   c o n d i t i o  

act ive  t r a n s f e r   from  the  fabr ic   cond i t ion ing   shee t   to  the  f a b r i c s  

the  c lothes   d r y e r .  
A  p a r t i c u l a r l y   p r e f e r r e d   polymeric   soil  re lease   agen t   is 

d isc losed  in  U.S.   Pa ten t   Appl ica t ion   Ser.   No.  684,511,   of  E u g e n e  

P.  Gosse l ink ,   filed  Dec.  21,  1984,  i n c o r p o r a t e d   here in   by  r e f e r -  

ence,   has  the  f o r m u l a :  

wherein   the  A  moieties  are  e s s e n t i a l l y  

o r  

moieties;   the  R  1  moieties  are  e s s e n t i a l l y   1 , 4 - p h e n y l e n e   m o i e t i e s ;  

and  R2  moieties  are  e s sen t i a l ly   e t h y l e n e   moiet ies ,   or  s u b s t i t u t e d  

e t h y l e n e   moieties  having  C 1 - C 4  a l k y l  o r   a lkoxy  s u b s t i t u e n t s ;   t h e  
R   moieties  are  s u b s t i t u t e d   C2-C18  h y d r o c a r y l e n e   moieties  h a v i n g  



at  least   one  -SO3M,  -COOM,  - O + R 5 O ) m [ C H 2 C H 2 O ) n + X   o r  

- A + [ R 2 - A - R 4 - A ) + [ - R 5 O ) m ( C H 2 C H 2 O ) n + X   s u b s t i t u e n t   or  a t  
least   one  moiety  - A + [ R 2 - A - R 4 - A ) +   wR2-A-   c r o s s l i n k e d   to  
a n o t h e r   R3  moiety;  the  R4  moieties  are  R1  or  R3  moiet ies ,   or  a 
m i x t u r e   t h e r e o f ;   each  R5  is  C3-C4  a l k y l e n e ,   or  the  moie ty  
- R 2 - A - R 6 - ,   where in   R6  is  a  C1-C12  a lky lene ,   a l k e n y l e n e ,   a r y l e n e  

or  a l k a r y l e n e   moiety;  each  M  is  H  or  a  w a t e r - s o l u b l e   cat ion;   e a c h  

X  is  H,  C1-C4  alkyl  o r  

where in   R7  is  C1-C4  alkyl ;   m  and  n  are  n u m b e r s   such  that   t h e  

moiety  - ( C H 2 C H 2 O ) - c o m p r i s e s   at  least  about   50%  by  weight   of  t h e  

moiety  + R 5 O ) m ( C H 2 C H 2 O ) n + ,   p rov ided   tha t   when  R5  is  t h e  

moiety  - R 2  - A - R  - ,   m  is  1;  each  n  is  at  least  about   10;  u  and  v  

are  n u m b e r s   such  tha t   the  sum  of  u  +  v  is  from  about   3  to  a b o u t  

25;  w  is  0  or  at  least  1;  and  when  w  is  at  least   1,  u,  v  and  w 

are  n u m b e r s   such  that   the  sum  of  u  +  v  +  w  is  from  about   3  t o  

about   2 5 .  

This   la t ter   polymer   is  p a r t i c u l a r l y   p r e f e r r e d   when  the  f o r -  

mula  i s :  

where in   each  R  is  a  1 , 4 - p h e n y l e n e   moiety;   the  R2  cons i s t   e s s e n -  

tially  of  e t h y l e n e   moiet ies ,   1 , 2 - p r o p y l e n e   moieties  or  a  m i x t u r e  

t h e r e o f ;   each  X  is  ethyl  or  p r e f e r a b l y   methyl ;   each  n  is  f rom 

abou t   12  to  about   43;  u  is  from  about   3  to  abou t   10.  

A  p r e f e r r e d   polymeric   soil  re lease   a g e n t   is  POET  ( p o l y o x y -  

e t h y l e n e   t e r e p h t h a l a t e ) ,   a  compound  with  the  genera l   formula  

d e s c r i b e d   h e r e i n a b o v e .   It  is  s y n t h e s i z e d   from  the  fol lowing 

r e a c t a n t s :  



1.  P o l y ( e t h y l e n e   g lyco l )me thy l   e s t e r ,   M.W.  750,  A l d -  

rich  Chemical  Co. ,   1000g  (1.33  moles )  

2.  Dimethyl  t e r e p h t h a l a t e ,   M.W.  195,  Aldrich  Chemica l  

Co. ,   359.9g  (1.85  moles)  

3.  E thy lene   g lycol ,   M.W.  62,  Aldr ich  Chemical  C o . ,  

146.4g  (2.36  moles )  

4.  Calcium  ace t a t e ,   MCB,  7.9g  ( c a t a l y s t )  

5.  Ant imony  t r i ox ide ,   F isher   Sc ien t i f i c ,   7.9g  ( c a t a l y s t )  

6.  B u t y l a t e d   h y d r o x y t o l u e n e ,   Aldr ich  Chemical  C o . ,  

3.6g  ( a n t i o x i d a n t ) .  

The  react ion  was  c a r r i ed   out  by  adding  all  of  the  a b o v e  

to  a  2  liter  round  bottom  flask  e q u i p p e d   with  m e c h a n i c a l  

ag i t a t ion .   A  14  inch  u n p a c k e d   column  was  also  f i t ted   to  t h e  

flask  for  methanol  d i s t i l l a t ion .   The  sys tem  was  placed  u n d e r  

a  n i t rogen   a t m o s p h e r e   and  the  t e m p e r a t u r e   was  g r a d u a l l y  

raised  to  200°C  once  the  react ion  mix tu re   melted.   R e a c t i o n  

cond i t ions   of  200°C,  a t m o s p h e r i c   p r e s s u r e ,   and  c o n s t a n t  

mechanical   ag i ta t ion   were  main ta ined   for  20  h o u r s .   To  f u r -  

ther   dr ive   the  e s t e r   i n t e r c h a n g e   react ion  to  comple t ion ,   t h e  

react ion  mixture   was  cooled  to  130°C,  the  methanol  r e c e i v i n g  

flask  was  empt ied ,   a n d   vacuum  was  appl ied  while  c o n c u r r e n t l y  

i n t r o d u c i n g   n i t r o g e n   s p a r g e   below  the  level  of  the  l i q u i d  

react ion  mix tu re .   An  abso lu t e   p r e s s u r e   of  25  mm  Hg  w a s  

o b t a i n e d .   Over  a  period  of  2  hours   the  t e m p e r a t u r e   w a s  

g r a d u a l l y   raised  to  190°C,  d is t i l l ing  more  methanol   and  e t h y l -  

ene  glycol .   To  complete  the  r eac t ion ,   the  t e m p e r a t u r e   w a s  
raised  to  200°C  and  the  p r e s s u r e   was  r e d u c e d   to  20  mm  H g .  

The  n i t rogen   flow  into  the  reac t ion   mix tu re   was  d i s c o n t i n u e d .  

After   3.5  h o u r s ,   the  react ion  was  e s sen t i a l l y   complete   a s  
indicated   by  r e v e r s e   phase   HPLC  a n a l y s i s .   (Using  a  co lumn  

packed  with  hexyl  capped   silica  pa r t i c l e s   and  an  a c e t o n i t r i l e / -  

water  g r a d i e n t   e l u t i o n ) .   This  a n a l y s i s   showed  that   a  s i z a b l e  

par t   of  the  p o l y m e r   con ta ined   4  or  more  t e r e p h t h a l a t e   u n i t s  

per  molecule.   The  genera l   formula  for  the  r e s u l t i n g   c o m -  

pound  i s :  



where in   n  =  1.75  on  a v e r a g e .  
The  r e s u l t i n g   polymer  was  submi t t ed   to  a  t h r e e - s o l v e n t  

( s h o r t   chain  alcohols)   e x t r a c t i o n   (IPA,  EtOH,  MeOH)  and  t h e  

EtOH,  MeOH  soluble   f r a c t i ons   are  combined  in  the  ratio  of  6 7 : 3 3 .  

This   e x t r a c t i o n   p r o c e d u r e   r e su l t s   in  a  polymer  sample  c o n -  

ta in ing   p r e d o m i n a n t l y   3  to  5  t e r e p h t h a l a t e   uni ts   per  molecule  a s  

shown  by  HPLC  a n a l y s i s .  

In  g e n e r a l ,   the  soil  re lease   polymer   is  p r e f e r a b l y   a  solid  a t  

room  t e m p e r a t u r e ,   has  a  so f t en ing   phase   t r a n s i t i o n   t e m p e r a t u r e   a t  

or  above  30°C  and  becomes  a  flowable  liquid  below  100°C,  more  

p r e f e r a b l y   below  9 0 ° C .  

Fabr ic   Sof ten ing   A g e n t  

The  term  " fab r i c   so f t en ing   agent"   as  used  here in   i n c l u d e s  

ca t ionic   and  nonionic   fabr ic   s o f t e n e r s   used  alone  and  also  in 

combina t ion   with  each  o t h e r .   The  p r e f e r r e d   fabr ic   s o f t e n i n g  

a g e n t   of  the  p r e s e n t   inven t ion   is  a  mix ture   of  cat ionic  and  n o n i -  

onic  fabr ic   s o f t e n e r s .  

Examples   of  fabr ic   so f t en ing   agen t s   are  the  c o m p o s i t i o n s  

d e s c r i b e d   in  U .S .   Pat.  Nos.  4 ,103 ,047 ,   Zaki  et  a l . ,   i s s u e d  

July  25,  1978;  4 , 237 ,155 ,   K a r d o u c h e ,   i s sued   Dec.  2,  1980; 

3 , 6 8 6 , 0 2 5 ,   Morton,   i ssued  Aug.  22,  1972;  3 , 8 4 9 , 4 3 5 ,   Diery  et  a l . ,  

i s sued  Nov.  19,  1974;  and  U.S.   Pat .   No.  4 ,037 ,996 ,   B e d e n k ,  

i ssued  Feb.  14,  1978;  said  p a t e n t s   are  he r eby   i n c o r p o r a t e d   h e r e i n  

by  r e f e r e n c e .   P a r t i c u l a r l y   p r e f e r r e d   cat ionic  fabr ic   s o f t e n e r s   o f  

this  type   inc lude   q u a t e r n a r y   ammonium  sal ts   such  as  d i a lky l  

d ime thy lammonium  c h l o r i d e s ,   m e t h y l s u l f a t e s   and  e t h y l s u l f a t e s  

where in   the  alkyl  g r o u p s   can  be  the  same  or  d i f f e r e n t   and  c o n t a i n  

from  abou t   14  to  abou t   22  carbon  atoms.  Examples   of  such  p r e -  
f e r r e d   mater ia l s   inc lude   d i t a l l owa lky ld ime thy l ammon ium  m e t h y l s u l -  

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



ammonium  m e t h y l s u l f a t e   and  d i b e h e n y l d i m e t h y l a m m o n i u m   m e t h y l s u l -  

fate.   Also  p a r t i c u l a r l y   p r e f e r r e d   is  the  c a r b o x y l i c   acid  salt  of  a 

t e r t i a r y   a lkylamine  d isc losed  in  said  K a r d o u c h e   p a t e n t .   E x a m p l e s  

include  s t e a r y l d i m e t h y l a m m o n i u m   s t e a r a t e ,   d i s t e a r y l m e t h y l a m m o n i u m  

m y r i s t a t e ,   s t e a r y i d i m e t h y i a m m o n i u m   pa lmi ta te ,   d i s t e a r y l m e t h y l a m -  

monium  pa lmi ta te ,   and  d i s t e a r y l m e t h y l a m m o n i u m   l au r a t e .   T h e s e  

ca rboxy l i c   salts  can  be  made  in  situ  by  mixing  the  c o r r e s p o n d i n g  
amine  and  c a rboxy l i c   acid  in  the  molten  fabr ic   cond i t ion ing   com-  

p o s i t i o n .  

Examples  of  nonionic  fabr ic   s o f t e n e r s   are  the  s o r b i t a n  

e s t e r s ,   d e s c r i b e d   here in   and  C12-C26  fat ty  a lcohols   and  f a t t y  

amines  as  d e s c r i b e d   h e r e i n .  

A  p r e f e r r e d   ar t ic le   of  the  p r e s e n t   inven t ion   inc ludes   a  f a b r i c  

cond i t ion ing   composi t ion  which  compr i ses   10%  to  70%  of  p o l y m e r i c  

soil  re lease   a g e n t ,   and  30%  to  90%  of  a  fabr ic   so f t en ing   a g e n t ,  

said  fabr ic   so f ten ing   agent   is  se lec ted   from  cat ionic  and  n o n i o n i c  

fabr ic   s o f t e n e r s ,   and  m ix tu r e s   t h e r e o f .   P r e f e r a b l y ,   said  f a b r i c  

so f t en ing   agen t   compr i ses   a  mix ture   of  about   5%  to  about   80%  of  a 

cat ionic   fabr ic   s o f t e n e r   and  about   10%  to  about   85%  of  a  n o n i o r  

fabric   so f t ene r   by  weight   of  said  fabr ic   cond i t i on ing   c o m p o s i t e  

The  select ion  of  the  componen t s   is  such  that   the  r e s u l t i n g   f a b r i c  

cond i t ion ing   composi t ion  has  a  melting  point   above  about   38°C  a n d  

being  flowable  at  d r y e r   o p e r a t i n g   t e m p e r a t u r e s .  

A  p r e f e r r e d   fabr ic   so f t en ing   agen t   compr i se s   a  mix ture   o f  

C10-C26  alkyl  so rb i t an   e s t e r s   and  m ix tu r e s   t h e r e o f ,   a  q u a t e r n a r y  

ammonium  salt  and  an  t e r t i a r y   a lky lamine .   The  q u a t e r n a r y  
ammonium  salt  is  p r e f e r a b l y   p r e s e n t   at  a  level  of  from  about   5%  t o  

about   25%,  more  p r e f e r a b l y   from  about   7%  to  about   20%  of  t h e  

fabric   cond i t ion ing   composi t ion .   The  s o r b i t a n   e s t e r   is  p r e f e r a b l y  

p r e s e n t   a t  a   level  of  from  about   10%  to  about   50%,  more  p r e f e r a b l y  

from  about   20%  to  about   40%,  by  weight   of  the  total  f a b r i c  

cond i t ion ing   compos i t ion .   The  t e r t i a r y   a lkylamine   is  p r e s e n t   at  a 

level  of  from  about   5%  to  about   25%,  more  p r e f e r a b l y   from  7%  to  

about   20%  by  weight   of  the  fabric   cond i t i on ing   compos i t ion .   T h e  

p r e f e r r e d   so rb i t an   e s te r   compr i ses   a  member  se lec ted   from  t h e  

g r o u p   cons i s t i ng   of  C10-C26  alkyl  s o r b i t a n   m o n o e s t e r s   a n d  

C10-C26  alkyl  so rb i t an   d i - e s t e r s ,   and  e t h o x y l a t e s   of  said  e s t e r s  



where in   one  or  more  of  the  u n e s t e r i f i e d   h y d r o x y l   g r o u p s   in  s a id  

e s t e r s   contain  from  1  to  about   6  o x y e t h y l e n e   un i t s ,   and  m i x t u r e s  

t h e r e o f .   The  q u a t e r n a r y   ammonium  salt   is  p r e f e r a b l y   in  t h e  

m e t h y l s u l f a t e   form.  The  p r e f e r r e d   t e r t i a r y   a lkylamine  is  s e l e c t e d  

from  the  g r o u p   cons i s t i ng   of  a l ky ld ime thy l amine   and  d i a l k y l m e t h y l -  

amine  and  m i x t u r e s   t h e r e o f ,   where in   the  alkyl  g r o u p s   can  be  t h e  

same  of  d i f f e r e n t   and  contain   from  about   14  to  about   22  c a r b o n  

a t o m s .  

A n o t h e r   p r e f e r r e d   fabr ic   sof ten ing   agen t   compr i ses   a  c a r -  

boxyl ic   acid  salt  of  a  t e r t i a r y   a lky lamine ,   in  combinat ion  with  a 

fa t ty   alcohol  and  a  q u a t e r n a r y   ammonium  sal t .   The  c a r b o x y l i c  

acid  salt   of  a  t e r t i a r y   amine  is  used  in  the  fabr ic   c o n d i t i o n i n g  

composi t ion   p r e f e r a b l y   at  a  level  of  from  about   5%  to  about   50%, 

and  more  p r e f e r a b l y ,   from  about   15%  to  about   35%,  by  weight   o f  

the  f abr ic   cond i t ion ing   compos i t ion .   The  q u a t e r n a r y   ammonium 

salt  is  used  p r e f e r a b l y   at  a  level  of  from  about   5%  to  about   25%, 

and  more  p r e f e r a b l y ,   from  abou t   7%  to  about   20%,  by  weight   o f  

the  total  fabr ic   cond i t i on ing   compos i t ion .   The  fa t ty   alcohol  c a n  

be  used   p r e f e r a b l y   at  a  level  of  from  about   10%  to  about   25%,  a n d  

more  p r e f e r a b l y   from  about   10%  to  abou t   20%,  by  weight   of  t h e  

fabr ic   cond i t i on ing   compos i t ion .   The  p r e f e r r e d   q u a t e r n a r y  

ammonium  salt   is  se lec ted   from  the  g r o u p   cons i s t i ng   of  d i a l k y l  

d ime thy lammonium  salt   where in   the  alkyl  g r o u p s   can  be  the  s ame  

or  d i f f e r e n t   and  contain  from  abou t   14  to  abou t   22  ca rbon   a t o m s  

and  where in   the  c o u n t e r a n i o n   is  se lec ted   from  the  g roup   c o n s i s t -  

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

su l f a t e .   The  p r e f e r r e d   c a r b o x y l i c   acid  salt  of  a  t e r t i a r y   a l k y l -  

amine  is  se lec ted   from  the  g roup   cons i s t i ng   of  fat ty  acid  salts  o f  

a l k y l d i m e t h y l a m i n e s   where in   the  alkyl  g roup   con ta ins   from  a b o u t  

14  to  abou t   22  ca rbon   atoms.  The  p r e f e r r e d   fa t ty   a lcohol  

con ta ins   from  abou t   14  to  abou t   22  carbon   a t o m s .  

Optional   I n g r e d i e n t s  

Well  known  opt ional   componen t s   inc luded   in  the  fabr ic   c o n d i -  

t ioning  composi t ion   which  are  useful   in  the  p r e s e n t   invent ion   a r e  

n a r r a t e d   in  U.S .   Pat.  N o .  4 , 1 0 3 , 0 4 7 ,   Zaki  et  a l . ,   issued  July  25 ,  

1978,  for  "Fabr i c   T r e a t m e n t   C o m p o s i t i o n s , "   i n c o r p o r a t e d   herein  b y  

r e f e r e n c e .  



Dispens ing   M e a n s  

The  fabr ic   cond i t ion ing   composi t ions   can  be  employed  b y  

simply  adding  a  measu red   amount   into  the  d r y e r ,   e . g . ,   as  l iqu id .  

d i s p e r s i o n .   However ,   in  a  p r e f e r r e d   embodiment ,   the  f a b r i c  

c o n d i t i o n e r s   are  p rov ided   as  an  ar t ic le   of  m a n u f a c t u r e   in  com-  
binat ion  with  a  d i s p e n s i n g   means  such  as  a  f lexible  s u b s t r a t e  

which  e f fec t ive ly   re leases   the  composi t ion  in  an  automat ic   c l o t h e s  

d r y e r .   Such  d i s p e n s i n g   means  can  be  d e s i g n e d   for  single  u s a g e  
or  for  multiple  u s e s .  

One  such  ar t ic le   compr i ses   a  sponge   material   r e l e a s a b l y  

enc los ing   enough   fabr ic   cond i t ion ing   composi t ion  to  e f f e c t i v e l y  

impart   f abr ic   soil  re lease  and  so f tne s s   bene f i t s   d u r i n g   s e v e r a l  

cycles  of  c lo thes .   This  mul t i -use   ar t ic le   can  be  made  by  filling  a 
hollow  sponge   with  about   20  grams  of  the  fabr ic   c o n d i t i o n i n g  

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

Other   devices   and  a r t ic les   su i tab le   for  d i s p e n s i n g   the  f a b r i c  

cond i t ion ing   composi t ion  into  automat ic   d r y e r s   inc lude  t h o s e  

d e s c r i b e d   in  U.S .   Pat.  Nos.  4 , 103 ,047 ,   Zaki  et  a l . ,   i s s u e d  

July  25,  1978;  3 ,736 ,668 ,   D i l l a r s tone ,   i ssued  June   5,  1973;  

3 ,701 ,202 ,   Compa  et  a l . ,   issued  Oct.  31,  1972;  3 ,634 ,947 ,   F u r g a l ,  
issued  Jan.  18,  1972;  3 ,633 ,538 ,   Hoeflin,   i ssued  Jan.   11,  1972; 

and  3 ,435 ,537 ,   Rumsey,   i ssued  Apr.   1,  1969.  All  of  these   p a t -  
ents   are  i n c o r p o r a t e d   here in   by  r e f e r e n c e .  

A  highly  p r e f e r r e d   ar t ic le   here in   compr i ses   the  fabr ic   c o n -  

di t ioning  composi t ion  r e l easab ly   aff ixed  to  a  f lexible  s u b s t r a t e   in  a 

shee t   c o n f i g u r a t i o n .   Highly  p r e f e r r e d   p a p e r ,   woven  or  n o n w o v e n  

" a b s o r b e n t "   s u b s t r a t e s   useful   here in   are  fully  d i sc losed   in 

Morton,   U.S.   Pat.  No.  3 ,686 ,026 ,   i ssued  Aug.   22,  1987,  i n c o r -  

pora ted   herein   by  r e f e r e n c e .   It  is  known  tha t   most  s u b s t a n c e s  

are  able  to  abso rb   a  liquid  s u b s t a n c e   to  some  d e g r e e ;   h o w e v e r ,  

the  term  " a b s o r b e n t "   as  used  h e r e i n ,   is  i n t e n d e d   to  mean  a 
s u b s t a n c e   with  an  a b s o r b e n t   capac i ty   ( i . e . ,   a  p a r a m e t e r   r e p r e -  

s en t ing   a  s u b s t r a t e ' s   abil i ty  to  take  up  and  retain  a  l iquid)  f rom 

4  to  12,  p r e f e r a b l y   5  to  7,  times  its  weight   of  w a t e r .  



Dete rmina t ion   of  a b s o r b e n t   capac i ty   va lues   is  made  by  u s i n g  
the  capac i ty   t e s t i ng   p r o c e d u r e s   d e s c r i b e d   in  U.S.  Federal   S p e c i -  

f ica t ions   LJU-T-595b,   modified  as  follows:  - 

1.  tap  water   is  used  ins tead   of  dis t i l led  w a t e r ;  

2.  the  specimen  is  immersed  for  30  s econds   ins tead  of  3 

m i n u t e s ;  

3.  d r a i n i n g   time  is  15  seconds   ins tead   of  1  minute;   a n d  

4.  the  specimen  is  immediately  weighed  on  a  tors ion  b a l -  

ance  having  a  pan  with  t u r n e d - u p   e d g e s .  
A b s o r b e n t   capac i ty   va lues   are  then  ca lcu la ted   in  a c c o r d a n c e   wi th  

the  formula  given  in  said  Spec i f i ca t ion .   Based  on  this  t e s t ,  

o n e - p l y ,   dense   b leached   paper   ( e . g . ,   k ra f t   or  bond  having  a 

basis   we igh t   of  about   32  p o u n d s   per  3,000  s q u a r e   feet)  has  a n  

a b s o r b e n t   capac i ty   of  3.5  to  4,  commercial ly  avai lable   h o u s e h o l d  

o n e - p l y   toweling  paper   has  a  value  of  5  to  6;  and  commerc ia l ly  

ava i lab le   two-p ly   househo ld   toweling  paper   has  a  value  of  7  t o  

abou t   9 . 5 .  

Using  a  s u b s t r a t e   with  an  a b s o r b e n t   capac i ty   of  less  than  4 

t e n d s   to  cause  too  rapid  re lease   of  the  fabr ic   c o n d i t i o n i n g  -  

posi t ion  from  the  s u b s t r a t e   r e s u l t i n g   in  severa l   d i s a d v a n t a s  

one  of  which  is  uneven   cond i t ion ing   of  the  f ab r i c s .   Using  a 

s u b s t r a t e   with  an  a b s o r b e n t   capac i ty   over   12  is  u n d e s i r a b l e ,  

inasmuch  as  too  little  of  the  fabr ic   cond i t ion ing   composi t ion  is 

r e l eased   to  condi t ion   the  f abr ics   in  optimal  fashion  du r ing   a 

normal  d r y i n g   c y c l e .  

Such  a  s u b s t r a t e   compr i ses   a  nonwoven  cloth  having  a n  

a b s o r b e n t   capac i ty   of  p r e f e r a b l y   from  abou t   5  to  7  and  w h e r e i n  

the  we igh t   ratio  of  fabr ic   cond i t ion ing   composi t ion  to  s u b s t r a t e   on 

a  dry   we igh t   basis   r a n g e s   from  about   5:1  to  1 : 1 .  

Nonwoven  cloth  s u b s t r a t e   p r e f e r a b l y   compr i ses   ce l lu los ic  

f ibers   having  a  length   of  from  3/16  inch  to  2  inches   and  a  d e n i e r  

of  from  1.5  to  5  and  the  s u b s t r a t e   is  a d h e s i v e l y   bonded   t o g e t h e r  

with  a  b i n d e r   r e s i n .  

The  f lexible   s u b s t r a t e   p r e f e r a b l y   has  o p e n i n g s   suf f ic ien t   in 

size  and  number   to  r educe   r e s t r i c t i o n   by  said  a r t ic le   of  the  flow 



of  air  t h r o u g h   an  automat ic   l aund ry   d r y e r .   The  be t t e r   o p e n i n g s  

comprise   a  p lu r a l i t y   of  r ec t i l i nea r   slits  e x t e n d e d   along  o n e  

dimension  of  the  s u b s t r a t e .  

U s a g e  

The  method  aspec t   of  this  invent ion   for  impar t ing   the  a b o v e -  

d e s c r i b e d   fabric   cond i t ion ing   composi t ion  to  p rov ide   soil  r e l e a s e ,  

so f ten ing   and  an t i s t a t i c   e f fec ts   to  f abr ics   in  an  automat ic   l a u n d r y  

d r y e r   compr i se s :   commingling  pieces  of  damp  fabr ics   by  t u m b l i n g  

said  fabr ics   u n d e r   heat  in  an  automat ic   c lo thes   d r y e r   with  a n  

e f fec t ive   amount   of  the  fabr ic   cond i t ion ing   compos i t ion ,   s a i d  

composit ion  having  a  melting  point  g r e a t e r   than  about   38°C  a n d  

being  flowable  at  d r y e r   o p e r a t i n g   t e m p e r a t u r e ,   said  c o m p o s i t i o n  

compr is ing   from  about   1%  to  70%  of  a  polymeric   soil  re lease   a g e n t ,  
and  30%  to  99%  of  a  fabric   so f t en ing   agen t   se lec ted   from  t h e  

a b o v e - d e f i n e d   cat ionic  and  nonionic  fabr ic   s o f t e n e r s   and  m i x t u r e s  

t h e r e o f .  

The  method  here in   is  ca r r i ed   out  in  the  following  m a n n e r .  

Damp  f ab r i c s ,   usual ly   con ta in ing   from  about   1  to  about   1.5  t i m e s  

thei r   weight   of  wate r ,   are  placed  in  the  drum  of  an  a u t o m a t i c  

c lothes   d r y e r .   In  p r a c t i c e ,   such  damp  fabr ics   are  commor  

ob ta ined   by  l a u n d e r i n g ,   r ins ing   and  s p i n - d r y i n g   the  fabr ics   i n  

s t a n d a r d   washing  machine .   The  fabr ic   cond i t i on ing   c o m p o s i t i o n  

can  simply  be  s p r e a d   un i formly   over  all  fabr ic   s u r f a c e s ,   f o r  

example ,   by  s p r i n k l i n g   the  composi t ion  onto  the  fabr ics   from  a 

s h a k e r   device .   A l t e r n a t i v e l y ,   the  composi t ion  can  be  s p r a y e d   o r  

o the rwise   coated  on  the  d r y e r   d rum,   i tself .   The  d r y e r   is  t h e n  

o p e r a t e d   in  s t a n d a r d   fashion  to  dry  the  f a b r i c s ,   usual ly   at  a 

t e m p e r a t u r e   from  about   50°C  to  about   80°C  for  a  period  f rom 

about   10  minutes   to  about   60  m i n u t e s ,   d e p e n d i n g   on  the  f a b r i c  

load  and  type .   On  removal  from  the  d r y e r ,   the  dried  f a b r i c s  

have  been  t r e a t e d   for  soil  re lease   bene f i t s   and  are  s o f t e n e d .  

Moreover ,   the  fabr ics   i n s t a n t a n e o u s l y   sorb  a  minute  q u a n t i t y   o f  

water   which  i n c r e a s e s   the  e lec t r ica l   c o n d u c t i v i t y   of  the  f a b r i c  

s u r f a c e s ,   t h e r e b y   quickly   and  e f f ec t ive ly   d i s s i p a t i n g   s t a t i c  

c h a r g e .  



In  a  p r e f e r r e d   mode,  the  p r e s e n t   p roces s   is  ca r r i ed   out  by  

fash ion ing   an  ar t ic le   compr is ing   the  s u b s t r a t e - l i k e   d i s p e n s i n g  

means  of  the  type  h e r e i n a b o v e   d e s c r i b e d   in  r e l ea sab l e   combina t i on  

with  a  fabr ic   cond i t ion ing   composi t ion .   This   a r t ic le   is  s imply  
added   to  a  c lo thes   d r y e r   t o g e t h e r   with  the  damp  fabr ics   to  b e  

t r e a t e d .   The  heat   and  tumbling  action  of  the  r evo lv ing   d r y e r  

drum  evenly   d i s t r i b u t e s   the  composit ion  over   all  fabr ic   s u r f a c e s ,  

and  d r ies   the  f a b r i c s .  

The  following  are  nonl imit ing  examples   of  the  i n s t a n t   a r t i c l e s  

and  m e t h o d s .  







Examples  1-3,  5 -10  

The  componen t s   in  Examples  1-3,  and  5-10  were  admixed  a n d  

liquified  at  70°C.  Each  nonwoven  s u b s t r a t e ,   comprised   of  70% 

3 - d e n i e r ,   1-9/16"  long  rayon  f ibers   with  30%  polyvinyl   a c e t a t e  

b i n d e r ,   is  cut  into  a  9"  x  11"  shee t .   Sl ight ly   more  than  t a r g e t  

coat ing  weight  is  d i s t r i b u t e d   on  a  heat ing  plate  and  the  n o n w o v e n  

cloth  is  placed  over  it.  A  small  paint  roller  is  used  to  i m p r e g n a t e  

the  mix ture   into  the  i n t e r s t i c e s   of  the  s u b s t r a t e .   The  ar t ic le   is 

removed  from  the  hot  plate  and  allowed  to  cool  to  room  t e m p e r a -  

ture   w h e r e b y   the  mix ture   sol idif ies .   Following  sol id i f ica t ion  o f  

the  fabric   cond i t ion ing   compos i t ion ,   the  cloth  is  slit  with  a  k n i f e .  

( C o n v e n i e n t l y ,   the  cloth  is  p rov ided   with  3  to  9  r e c t i l i nea r   s l i t s  

e x t e n d i n g   along  one  d imension  of  the  s u b s t r a t e ,   said  slits  b e i n g  

in  s u b s t a n t i a l l y   parallel   r e l a t i onsh ip   and  e x t e n d i n g   to  within  a b o u t  

1"  from  at  least  one  edge  of  said  dimension  of  the  s u b s t r a t e ) .  

The  width  of  an  individual   slit  is  about   0 . 2 " .  

E x a m p l e  4  

A  d r y e r - a d d e d   fabr ic   cond i t ion ing   ar t ic le   compr i s ing   a  r a y o n  
nonwoven  fabr ic   s u b s t r a t e   (hav ing   a  weight   of  1.4  gm  per  99 

s q . i n . )   and  a  fabr ic   cond i t ion ing   composi t ion  is  p r e p a r e d   in  t h e  

following  m a n n e r .  

The  fabr ic   cond i t ion ing   composi t ion  compr i s ing   44.1%  d r i e d  

Zelcon  4780,  12.2%  d i t a l lowdimethy lammonium  m e t h y l s u l f a t e ,   12.2% 

d i t a l lowmethy lamine ,   24.5%  so rb i t an   m o n o s t e a r a t e ,   5.6%  clay,  a n d  

1.3%  per fume  is  l iquified  by  admixing  the  indiv idual   componen t s   a t  

70°C.  Thus   the  fabr ic   cond i t ion ing   composi t ion  con ta ins   44.1% 

polymeric   soil  re lease   agen t   and  55.9%  fabr ic   so f t en ing   a g e n t .  

The  f lexible  s u b s t r a t e ,   compr i sed   of  70%  3 - d e n i e r ,   1-9/16"  long 

rayon  f ibers   and  30%  polyvinyl   ace ta te   b i n d e r ,   is  i m p r e g n a t e d   b y  

coating  one  side  of  a  c o n t i n u o u s   length  of  the  s u b s t r a t e   a n d  

con tac t ing   it  with  a  ro ta t ing   cy l indr ica l   member  which  se rves   to  

p ress   the  l iquified  mix ture   into  the  i n t e r s t i c e s   of  the  s u b s t r a t e .  

The  s u b s t r a t e   is  passed   over  severa l   chilled  t ens ion ing   ro l l s  

which  help  solidify  the  cond i t ion ing   mix tu re .   The  s u b s t r a t e   s h e e t  



is  9"  wide  and  is  p e r f o r a t e d   in  lines  at  1 1   in te rva l s   to  p r o v i d e  

d e t a c h a b l e   s h e e t s .   Each  shee t   is  cut  with  a  set  of  knives  to 

p rov ide   th ree   evenly   spaced   parallel   slits  a v e r a g i n g   abou t   4"  in 

l e n g t h .  
Fabr ic   Sof ten ing   and  Soil  Release  E v a l u a t i o n s  

The  fabr ic   so f ten ing   and  soil  re lease   p e r f o r m a n c e   of  t h e  

a r t i c les   is  d e t e r m i n e d   by  means  of  a  fabr ic   so f ten ing   e v a l u a t i o n  

and  a  soil  re lease   eva lua t i on .   In  such  e v a l u a t i o n s ,   5-1/4   lb .  

loads  of  fabr ic   r e p r e s e n t i n g   a  range  of  fabr ic   t ypes   ( c o t t o n ,  

p o l y e s t e r / c o t t o n ,   p o l y e s t e r ,   a c r y l i c s ,   and  nylon)  are  w a s h e d  

using  a  leading  d e t e r g e n t ,   a  14  minute  wash  cycle  with  warm 

(100°F)  medium  h a r d n e s s   (8-10  g r a i n s / g a l l o n )   wa te r ,   a  2  m i n u t e  

r inse   in  cold  (60°F)  wa te r ,   and  are  dr ied   for  45  minutes   in 

s t a n d a r d   househo ld   c lo thes   d r y e r   with  the  a p p r o p r i a t e   t e s t   t r e a t -  

ment  ( p r o d u c t ) .   Inc luded   in  each  5-1/4  lb.  fabr ic   load  are  f o u r  

100%  cotton  t e r r y   cloths  to  be  used  for  so f tnes s   g r a d i n g   and  f o u r  

each ,   se lec ted   12"  x  12"  swa tches   of  100%  p o l y e s t e r ,   or  65%/35% 

p o l y e s t e r / c o t t o n   to  be  used  for  soil  re lease   eva lua t i on .   [All 

t e r r i e s   and  soil  re lease   swa tches   are  p r e w a s h e d   in  the  fo l lowing 

manner   to  remove  any  " f ac to ry   f i n i shes" :   t e r r i e s   and  swa tches   a r e  

l a u n d e r e d   using  IVORY  SNOWR  d e t e r g e n t ,   a  14  minute  wash  c y c l e  

with  hot  (150°F)  medium  h a r d n e s s   (8-10  g r a i n s / g a l l o n )   wa te r ,   a n d  

a  2  minute  r inse  in  hot  (150°F)  water .   The  en t i re   wash  a n d  

r inse   cyc les   are  then  r e p e a t e d   in  ERAR  d e t e r g e n t .   This  is 

followed  by  two  6  minute   wash  and  2  minute  r inse  cycles   in  h o t  

(150°F)  wate r .   The  p r e w a s h e d   t e r r i e s   and  swa tches   are  t h e n  

d r ied   and  added   to  the  tes t   wash  load.]   Following  washing  a n d  

d r y i n g ,   the  cot ton  t e r r y   cloths  are  removed  from  each  fabr ic   load 

for  s u b s e q u e n t   so f t en ing   eva lua t i on .   The  5-1/4  lb.  b u n d l e s  

con ta in ing   the  swa tches   for  soil  re lease   eva lua t ion   are  then  r e -  

washed  and  dr ied  using  the  same  p r o c e d u r e s   cited  above  for  a 

total  of  3  washes   and  3  d r i e s .  

So f tnes s   E v a l u a t i o n  

For  fabr ic   so f t en ing   e v a l u a t i o n ,   the  cotton  t e r r y   cloths  a r e  

g r a d e d   "bl ind"  by  th ree   qual i f ied  judges   to  de t e rmine   s o f t n e s s  

p e r f o r m a n c e   of  the  d i f f e r e n t   t r e a t m e n t s   ( p r o d u c t s ) .   The  com-  

par i son   be tween   t r e a t m e n t s   is  e x p r e s s e d   in  te rms  of  g r ad ing   sca le  



units   (GSU)  w h e r e :  

0  GSU  =  no  d i f f e r e n c e  

1  GSU  = a  s l ight   d i f f e r e n c e  

2  GSU  =  a  modera te   d i f f e r e n c e  

3  GSU  =  a  large  d i f f e r e n c e  

4  GSU  =  a  very   large  d i f f e r e n c e  

All  t r e a t m e n t   compar i sons   ( judges   g r a d e s )   are  s u m m a r i z e d  

and  sub j ec t ed   to  a  s ta t i s t ica l   one  way  ana lys i s   of  va r i ance .   T h e  

t r e a t m e n t   r e l a t i o n s h i p s   are  r e p o r t e d   in  terms  of  g r a d i n g   s ca l e  

uni ts   (GSU)  along  with  a  s ta t i s t ica l   es t imate   of  test   p r e c i s i o n .  

(Least   s i gn i f i can t   d i f f e r e n c e ,   i . e . ,   L S D ) .  

For  so f tness   e v a l u a t i o n ,   the  example  a r t i c les   of  the  p r e s e n t  
invent ion   (Examples   2  and  5)  and  the  o ther   ar t ic le   (Example  9) 

are  eva lua t ed   in  s e p a r a t e   t e s t s ,   but  both  t ypes   of  a r t ic les   a r e  

compared   to  a  "no  so f t ene r "   c o n t r o l .  

Resu l t s   of  the  so f tnes s   g r a d i n g   are  summar ized   in  Table  II .  

The  Table  II  data  d e m o n s t r a t e   that   the  a r t i c l es   of  t h e  

ins t an t   invent ion   (Examples   2  and  5)  p rov ide   fabr ic   s o f t e n i n g  

p e r f o r m a n c e   comparab le   to  tha t   of  similar  prior   art   f a b r i c  

so f t en ing   a r t ic les   (Example  9 ) .  

Soil  Release  E v a l u a t i o n  

For  soil  re lease   e v a l u a t i o n ,   the  p o l y e s t e r   and  p o l y e s t e r l  

cotton  swa tches   are  removed  from  the  fabric   loads  a f te r   the  t h i r d  

wash  and  dry  cycle .   Sta ins   such  as  d i r ty   motor  oil,  s p a g h e t t i ,  

g r a s s ,   and  clay  are  appl ied  to  each  swatch  in  a  2"  circle  using  a 

s t a n d a r d   paint   b r u s h .   Swa tches   are  s to red   o v e r n i g h t   ( a b o u t  

12-16  hours )   at  40°F  to  set  the  s t a ins .   The  next   day  s w a t c h e s  



are  allowed  to  e q u i l i b r a t e   to  room  t e m p e r a t u r e   and  are  t h e n  

washed  in  ident ical   5-1[4  lb.  fabr ic   loads  and  unde r   the  same 
condi t ions .   as  d e s c r i b e d   above.   They   are  dr ied  for  45  minutes  in 

s t a n d a r d   househo ld   c lothes   d r y e r s   using  no  fabr ic   c o n d i t i o n i n g  
m a t e r i a l .  

The  s w a t c h e s   are  g r a d e d   "blind"  by  th ree   qual i f ied   judges   to  

d e t e r m i n e   soil  re lease   p e r f o r m a n c e   of  the  d i f f e r e n t   t r e a t m e n t s  

( p r o d u c t s ) .   The  compar ison   between  t r e a t m e n t s   is  e x p r e s s e d   in 

terms  of  g r a d i n g   scale  uni ts   (GSU)  w h e r e :  

0  GSU  =  no  d i f f e r e n c e  

1  GSU  =  a  s l ight   d i f f e r e n c e  

2  GSU  =  a  modera te   d i f f e r e n c e  

3  GSU  =  a  large  d i f f e r e n c e  

4  GSU  =  a  ve ry   large  d i f f e r e n c e  

All  t r e a t m e n t   c o m p a r i s o n s   ( judges   g r a d e s )   are  s u m m a r i z e d  

and  s u b j e c t e d   to  typical   one  way  ana lys i s   of  v a r i a n c e .   T h e  

t r e a t m e n t   r e l a t i o n s h i p s   are  r e p o r t e d   in  terms  of  g r a d i n g   s c a l e  

un i t s   (GSU)  along  with  a  s t a t i s t i ca l   es t imate   of  tes t   p r e c i s i o n .  

(Leas t   s i g n i f i c a n t   d i f f e r e n c e ,   i . e . ,   L S D ) .  

For  soil  re lease   e v a l u a t i o n ,   the  a r t ic les   of  the  p r e s -  
ven t ion   which  inc lude  polymeric   soil  re lease   agen t s   and  f a b r i c  

so f t en ing   a g e n t s   are  the  a r t i c l e s   d e s c r i b e d   in  Examples  1  t h r o u g h  

8.  Also  t e s ted   for  compar i son   are  va r ious   o ther   a r t i c les   for  s t a i n  

p ro t ec t ion   t h r o u g h   the  d r y e r   (Examples   9  and  10).  In  a d d i t i o n ,  

data  from  d i r ec t   app l ica t ion   of  a  soil  re lease  polymer  are  i n c l u d e d .  

In  Example  11,  Zelcon  4780  ( d i s p e r s i o n )   is  appl ied  d i r e c t l y  

(by  p ipe t te )   to  swa tches   in  the  amount  of  a p p r o x i m a t e l y   l.Og  o f  

Zelcon  p o l y m e r / l b .   swa tch .   These   swa tches   are  air  d r i e d ,   t h e n  

s t a i n e d ,   s t o r e d ,   and  washed  as  d e s c r i b e d   above .   The  r e su l t s   o f  

the  soil  re lease   g r a d i n g s   are  summarized   in  Tables   III  A - C .  

The  a b o v e - d e s c r i b e d   fabr ic   t r e a t m e n t   and  soil  r e l e a s e  

eva lua t ion   p r o c e d u r e s   are  i l l u s t r a t i v e   of  the  inven t ion   here in   a n d  

are  not  to  be  c o n s t r u e d   as  limiting  t h e r e o f .  







It  should  be  noted  that   where  2  shee t s   of  the  ar t ic le   p e r  

cycle  are  used  the  benef i t s   are  t h e r e b y   i n c r e a s e d .   These   d a t a  

are  re la t ive   to  the  d e t e r g e n t   only  con t ro l .   These   data  d e m o n -  

s t r a t e   that   the  a r t ic les   of  the  p r e s e n t   i nven t ion ,   Examples  1 - 8 ,  

p rov ide   soil  re lease   p e r f o r m a n c e   on  both  g r e a s y / o i l y   and  c l ay  

s t a in s ,   whereas   Examples  9,  10  and  11  p rov ided   soil  r e l e a s e  

p e r f o r m a n c e   on  only  g r e a s y / o i l y   s ta ins   or  clay  s t a ins .   In  f a c t ,  

Examples  11,  showing  soil  re lease   p e r f o r m a n c e   of  the  soil  r e l e a s e  

action  d i rec t ly   app l i ed ,   exh ib i t ed   poorer   clay  removal  than  d e t e r -  

gent   a l o n e .  



EXAMPLE  12 

A  d r y e r - a d d e d   fabr ic   cond i t ion ing   ar t ic le   compr is ing   a  r a y o n  
nonwoven   fabr ic   s u b s t r a t e   (having   a  weight   of  1.4  gm  per  99  s q .  
in.)   and  a  fabr ic   cond i t ion ing   composi t ion  is  p r e p a r e d   in  t h e  

following  m a n n e r .  
A  fabr ic   so f t en ing   agen t   p r e m i x t u r e   is  initially  p r e p a r e d   b y  

admixing  140  pa r t s   of  s t e a r y l d i m e t h y l a m i n e   with,  128  pa r t s   o f  

C16-C18  fat ty  acid  at  70°C.  The  so f t en ing   agen t   mix ture   is 

completed   by  then  adding   and  mixing  in  112  pa r t s   of  C16-C18 
fa t ty   alcohol  and  112  pa r t s   of  d i t a l lowdimethy lammonium  m e t h y l s u l -  
fate  at  70°C.  To  the  so f ten ing   agen t   mix ture   420  pa r t s   of  p r e -  
melted  p o l y e t h y l e n e   t e r e p h t h a l a t e - p o l y o x y e t h y l e n e   t e r e p h t h a l a t e  

copo lymer ic   soil  re lease   agen t   (which  is  solid  at  room  t e m p e r a t u r e  
and  is  a  flowable  liquid  at  85°C)  is  added  slowly  and  with  h i g h -  

shea r   mixing  to  finely  d i s p e r s e   the  polymer .   After   the  a d d i t i o n  

is  completed   and  a  su f f i c i en t   period  of  mixing  time  has  e l a p s e d ,  

61  pa r t s   of  Bentol i te   L  p a r t i c u l a t e   clay  is  added  slowly  whi le  

ma in ta in ing   the  h i g h - s h e a r   mixing  ac t ion .   An  amount   of  27  p a r t s  

of  pe r fume   is  added  to  complete  the  p r e p a r a t i o n   of  the  f a b r i c  

cond i t i on ing   compos i t ion .   I m p r e g n a t i o n   of  the  f lexible  s u b s t r a t e  

with  the  fabr ic   cond i t ion ing   composi t ion  is  c a r r i ed   out  in  the  same 

manner   as  dep i c t ed   in  Example  4.  The  r e su l t i ng   fabr ic   c o n d i -  

t ioning  s h e e t s   have  a  d r y ,   nons t i cky   tact i le   feel,  and  d e l i v e r  

good  soil  re lease   and  so f t en ing   p e r f o r m a n c e .  



1.  An  ar t ic le   of  m a n u f a c t u r e   adap t ed   for  p rov id ing   fabr ic   soil 

re lease   and  so f t en ing   benef i t s   within  an  automat ic   c lothes  d r y e r ,  

said  ar t ic le   c o m p r i s i n g :  

(a)  a  fabric   cond i t ion ing   composi t ion  having  a  melting  p o i n t  
of  at  l e a s t   38°C  a n d   being  flowable  at  d r y e r   o p e r a t i n g  

t e m p e r a t u r e s ,   said  fabr ic   cond i t ion ing   c o m p o s i t i o n  

c o m p r i s i n g :  

i.  1%  to  70%  of  a  polymeric   soil  re lease   agen t ;   a n d  

ii.  30%  to  99%  of  a  fabr ic   s o f t e n i n g   agent   se lected  f r o m  

cat ionic  and  nonionic  fabr ic   s o f t e n e r s   and  m i x t u r e s  

t h e r e o f ;  

(b)  d i s p e n s i n g   means  which  p r o v i d e s   for  re lease   of  s a i d  

cond i t ion ing   composi t ion  within  an  automat ic   l a u n d r y  

d r y e r   at  d r y e r   o p e r a t i n g   t e m p e r a t u r e s .  

2.  An  ar t ic le   a cco rd ing   to  Claim  1  where in   said  d i s p e n s i n g  

means  compr ises   a  f lexible   s u b s t r a t e   in  sheet   c o n f i g u r a t i o n   h a v i n g  

the  fabr ic   cond i t ion ing   composi t ion  r e l ea sab ly   af f ixed  t h e r e t o   t o  

p rov ide   a  weight   ratio  of  fabric   cond i t ion ing   composi t ion  to  d u r  

s u b s t r a t e   r ang ing   f r o m   10:1  to  0 . 5 : 1 .  

3.  An  ar t ic le   a cco rd ing   to  Claim  2  where in   said  polymeric   soil 

re lease   agen t   is  p r e s e n t   at  a  level  of  from  10%  to  70% 

by  weight   of  the  fabr ic   cond i t ion ing   c o m p o s i t i o n .  

4.  An  ar t ic le   a cco rd ing   to  any  one  of  c la ims   1-3  wherein   s a i d  

po lymer ic   s o i l   r e l e a s e   agent   has  a  s o f t e n i n g   phase  t r a n s i t i o n  

t e m p e r a t u r e   of  at  l e a s t   30°C  and  becomes  a  f lowable   l i q u i d   b e l o w  
100°C. 

5 .  An  ar t ic le   a cco rd ing   to  Claim  4  where in   said  polymeric   soil 
re lease   agent   becomes  a  flowable  liquid  below  90°C  and  is  p r e s e n t  
at  a  level  of  from  about   25%  to  about   50%  by  weight   of  the  f a b r i c  
cond i t ion ing   c o m p o s i t i o n .  



6 .   An  ar t ic le   a cco rd ing   to  any  one  of  c la ims  1-5  wherein  s a i d  

f a b r i c   s o f t e n i n g   agent   comprises   a  m ix tu re   of  5%  to  80% 

of  a  ca t ionic   fabr ic   so f t ene r   and  from  10%  to  85%  of  a  

nonionic   fabr ic   s o f t e n e r   by  weight  of  said  fabr ic   c o n d i t i o n i n g  

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

7.  An  a r t ic le   a cco rd ing   to  Claim  6  where in   said  cat ionic  f a b r i c  

s o f t e n e r   is  se lec ted   f r o m :  

(a)  a  q u a t e r n a r y   ammonium  salt;  a n d  

(b)  a  c a rboxy l i c   acid  salt  of  a  t e r t i a r y   a l k y l a m i n e ;  

and  m i x t u r e s   of  (a)  and  ( b ) ;  

and  where in   said  nonionic   fabric   s o f t e n e r   is  se lec ted   f r o m :  

(c)  a  fa t ty   a lky l   s o r b i t a n   e s t e r ;  

(d)  a  fat ty  alcohol;   a n d  

(e)  a  fat ty  a m i n e ;  

and  b i n a r y   and  t e r n a r y   m i x t u r e s   of  ( c ) ,   (d)  and  ( e ) .  

8.  An  ar t ic le   a c c o r d i n g   to  c la ims   1-7  where in   the  s o i l  r e l e a s e   a g e n t  

is  a  polymer   compr i s ing   r e p e a t i n g   uni ts   of  e t h y l e n e   t e r e p h t h a l a t e  

and  p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   at  a  molar  ratio  of  e t h y l e n e  

t e r e p h t h a l a t e   un i t s   to  p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   uni ts   of  f r o m  

25:75  to  35:65,   said  p o l y o x y e t h y l e n e   t e r e p h t h a l a t e  

c o n t a i n i n g   p o l y o x y e t h y l e n e   b locks   having   a  molecular   weight   o f  

from  300  to  700,  the  molecular   weight   of  said  soil  

r e l ease   polymer   being  in  the  range   of  from  25,000  t o  

55,000  and  the  melting  point   of  said  polymer  being  below  1 0 0 ° C .  

9.  An  a r t i c l e   a c c o r d i n g   to  any  one  of  c la ims   1-7  where in   sa id   p o l y -  

n e r i c   s o i l   r e l e a s e   agent   is  a  c r y s t a l l i z a b l e   p o l y e s t e r   copolymer  w i t h  

r e p e a t   un i t s   of  e t h y l e n e   t e r e p h t h a l a t e   units  conf in ing 10-15% by  w e i g h t  

of  e t h y l e n e   t e r e p h t h a l a t e   uni ts   t o g e t h e r   with  90-50%  by  weight   o f  

p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   u n i t s ,   d e r i v e d   from  a  p o l y o x y -  

e t h y l e n e   glycol  of  a v e r a g e   molecular   we igh t   of  from  300  to  

6 ,000 ,   a n d   the  molar  ratio  of  e t h y l e n e   t e r e p h t h a l a t e   un i t s   to  

p o l y o x y e t h y l e n e   t e r e p h t h a l a t e   un i t s   in  the  c r y s t a l l i z a b l e   p o l y m e r i c  

compound   is  be tween   2:1  and  6 : 1 .  



10.  An  ar t ic le   accord ing   to  Claim  9  where in   the  p o l y o x y e t h y l e n e  

t e r e p h t h a l a t e   uni ts   of  said  polymeric   soil  re lease   agen t   a r e  

de r ived   from  a  p o l y e t h y l e n e   glycol  of  a v e r a g e   molecular   weight   o f  

from  1000  t o   4 0 0 0 .  

11.  An  ar t ic le   accord ing   to  any  one  of  c laims  1-7  wherein  s a i d  

polymer ic   s o i l   r e l e a s e   agent   has  the  fonmula :  

- A - R 4 - A + ( R 5 O ) m ( C H 2 C H 2 O ) n + X  

where in   the  A  moieties  are  e s s e n t i a l l y  

moieties;  t h e  R   moieties  are  e s sen t i a l l y   1 , 4 - p h e n y l e n e   m o i e t i e s ;  

and  R2  moieties  are  e s sen t i a l ly   e t h y l e n e   moiet ies ,   or  s u b s t i t u t e d  

e thy l ene   moieties  having  C1-C4  alkyl  or  a lkoxy  s u b s t i t u e n t s ;   t h e  
R3  moieties  are  s u b s t i t u t e d   C2-C18  h y d r o c a r b y l e n e   m o i e t i e s   h a v i n g  

at  least  one  -SO3M,  -COOM,  - O + R 5 O ) m ( C H 2 C H 2 O ) n + X   o r  

- A + ( R 2 - A - R 4 - A ) + ( R 5 O ) m ( C H 2 C H 2 O ) n + X   s u b s t i t u e n t   or  a t  

least  one  moiety  - A + ( R 2 - A - R 4 - A ) + w R 2 - A -   c r o s s l i n k e d   t o  

a n o t h e r   R3  moiety;  the  R4  mo ie t i e s   are  R1  or  R3  moiet ies ,   or  a  

mix tu re   t he reo f ;   each  R5  is  C3-C4  a l k y l e n e ,   or  the  mo ie ty  
- R 2 - A - R 6 - ,   where in   R6  is  a  C1-C12  a l k y l e n e ,   a l k e n y l e n e ,   a r y l e n e  

or  a l k a r y l e n e   moiety;  each  M  is  H  or  a  w a t e r - s o l u b l e   cat ion;   e a c h  

X  is  H,  C1-C4  alkyl  o r  

where in   R7  is  C1-C4  alkyl;   m  and  n  are  n u m b e r s   such  that   t h e  

moiety  - ( C H 2 C H 2 O ) - c o m p r i s e s   at  least  50%  by  weight   of  t h e  

moiety  + R 5 O ) m ( C H 2 C H 2 O ) n + ,   p r o v i d e d   tha t   when  R5  is  t h e  

moiety  -R2  - A - R 6 - ,   m  is  1;  each  n  is  at  least   10;  u  and  v  

are  n u m b e r s   such  tha t   the  sum  of  u  +  v  is  from  3  t o  

25;  w  is  0  or  at  least   1;  and  when  w  is  at  least   1,  u,  v  and  w 

are  n u m b e r s   such  tha t   the  sum  of  u  +  v  +  w  is  from  3  t o  

25 .  



12.  An  ar t ic le   acco rd ing   to  Claim  11  where in   said  polymeric  soil 

re lease   agen t   has  the  following  f o r m u l a :  

where in   each  R  is  a  1 , 4 - p h e n y l e n e   moiety;  the  R2  cons i s t   e s s e n -  

tially  of  e t h y l e n e   moie t ies ,   1 , 2 - p r o p y l e n e   moieties  or  a  m i x t u r e  

t h e r e o f ;   each  X  is  ethyl  or  p r e f e r a b l y   methyl ;   each  n  is  f rom 

12  to  43;  and  u  is  from  3  to  1 0 .  

13.  An  ar t ic le   a cco rd ing   to  any  one  of  c la ims  1-7  where in   s a i d  

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

14.  An  a r t ic le   a c c o r d i n g   to  Claim  13  where in   said  polymeric   soil 

r e lease   agen t   is  se lec ted   from  me thy l  

ce l lu lose ,   h y d r o x y p r o p y l   me thy l ce l l u lo se ,   or  h y d r o x y b u t y l   m e t h y l -  

ce l lu lose ,   said  cel lulosic  polymer  having  a  v i scos i ty   in  2%  a q u e o u s  
solut ion  at  20°C  of  15  to  75,000  c e n t i p o i s e .  

15.  An  ar t ic le   a cco rd ing   to  any  one  of  c la ims  7-14  where in   s a i d  

f a b r i c   s o f t e n i n g   agent   comprises   a  m ix tu re   of  from  5%  to  25%  of  a  

q u a t e r n a r y   ammonium  sa l t ,   from  10%  to  50%  of  a 
f a t t y   s o r b i t a n   p o l y e s t e r ,   and  from  5%  to  25%  of  a  f a t t y  

amine,   all  p e r c e n t a g e s   be ing   by  weight   of  the   f a b r i c   c o n d i t i o n i n g  

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



16.  An  a r t i c l e   a c c o r d i n g   to  claim  15  wherein   sa id   f a b r i c   s o f t -  

ening  agent   comprises   a  mix ture   of  from  7%  to  20%  of  di  C14-C22 
a lky l   d imethyl   ammonium  m e t h y l s u l f a t e ,   from  20%  to  40%  o f  

C10-C26  a lky l   s o r b i t a n   p o l y e s t e r ,   and  f ran   7%  to  20%  o f  

C14-C22  a l k y l d i m e t h y l a m i n e   and /o r   C14-C22  d i a l k y l m e t h y l a m i n e ,  

a l l   p e r c e n t a g e s   being  by  weight   of  the  f a b r i c   c o n d i t i o n i n g  

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

17.  An  a r t i c l e   acco rd ing   to  any one  of  c laims  7-14  wherein  s a i d  

f a b r i c   s o f t e n i n g   agent   comprises   a  mix ture   of  from  5%"  to  25%  of  a  

q u a t e r n a r y   ammonium  s a l t ,   f r an   10%  to  50%  of  a  c a r b o x y l i c   a c i d  

s a l t   of  a  t e r t i a r y   a lky l amine ,   and  f ran   10%  to  25%  of  a  f a t t y  

a l c o h o l ,   a l l   p e r c e n t a g e s   being  by  weight   of  the  f a b r i c   c o n d i t i o n i n g  

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

18.  An  a r t i c l e   acco rd ing   to  c la im  17  where in   sa id   f a b r i c   s o f t -  

ening  agent   comprises   a  mix tu re   of  from  7%  to  20%  of  di  C14-C22 
a l k y l d i m e t h y l   q u a t e r n a r y   ammonium  m e t h y l s u l f a t e ,   from  15%  to  35% 

of  C14-C22  c a r b o x y l i c   ac id   s a l t   of  a  t e r t i a r y   C 1 4 - 2 2   a l k y l a m i n e ,  

and  f r an   10%  to  20%  of  a  C14-C22  f a t t y   a l c o h o l .  

19.  An  a r t i c l e   a c c o r d i n g   t o  a n y   one  of  c la ims   2-18  where in   t h e  

s u b s t r a t e   has  an  a b s o r b e n t   c a p a c i t y   of  f r an   4  to  12  and  t h e  

f a b r i c   c o n d i t i o n i n g   compos i t ion   is  impregna ted   i n to   the  s u b s t r a t e  

to  give  a  c o m p o s i t i o n : s u b s t r a t e   weight   r a t i o   of  from  5:1  to  1 : 1 .  

20.  An  a r t i c l e   a cco rd ing   to  c la im  19  where in   sa id   s u b s t r a t e   is  a  

banded  nonwoven  c l o t h   compr i s ing   c e l l u l o s i c   f i b e r s ,   of  l e n g t h  

from  3/16  inch  to  2  inches   and  of  d e n i e r   from  1.5  to  5,  sa id   c l o t h  

being  p rov ided   with  a  p l u r a l i t y   of  r e c t i l i n e a r   s l i t s   e x t e n d i n g   a l o n g  

one  d imension  of  the  c l o t h .  
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