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©  Fiber  debonder  formulation  comprising  diamido  quaternary  ammonium  compound  and  alkoxylated  fatty  acid. 
©  A  debonded  cellulose  fibre  pulp  web  possessing  re- 
duced  interfibre  bonding  and  reduced  mechanical  strength  is 
made  by  blending  with  an  aqueous  cellulose  pulp  slurry,  a 
debonding  formulation  comprising: 

(a)  a  quaternary  ammonium  compound  having  the 
general  formula  : 
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where 
R-,  =  C8-C30  aliphatic  group, 
R2  =  (polyoxy  alkylene)  hydroxyl  alkyl  group 
R3  =  C,-C4  alkyl  group 
X~  =  monovalent  anion;  and 

(b)  an  alkoxylated  C8-C3o  fatty  acid  or  fatty  alcohol. 
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A   debonded  cellulose  fibre  pulp  web  possessing  re- 
duced  interfibre  bonding  and  reduced  mechanical  strength  is 
made  by  blending  with  an  aqueous  cellulose  pulp  slurry,  a 
debonding  formulation  comprising: 

(a)  a  quaternary  ammonium  compound  having  the 
general  formula : 

where 
R1  =  C8-C30  aliphatic  group, 
R2  =  (polyoxy  alkylene)  hydroxyl  alkyl  group 
R3  =  C1-C4  alkyl  group 
X-  =  monovalent  anion;  and 

(b)  an  alkoxylated  C8-C30  fatty  acid  or  fatty  alcohol. 



Background  of  the  Inven t ion  

The  present  invention  relates  to  paper  debonders  and  more  particularly  to  a 

novel  paper  or  fiber  debonding  formulation. 

Due  in  part  to  effective  advertising,  consumers  expect  soft,  fluffy  facial 

tissue  and  toilet  tissue  which  possesses  excellent  water  absorbency.  Additionally,  an 

objective  of  some major  tissue  producers  is  to  offer  a  single-ply  bathroom  t issue 

which  has  the  appearance  of  a  standard  two-ply  tissue  in  fluffiness,  softness,  and 

overall  appearance.  One  method  for  treating  wood  pulp  to  achieve  the  softness  and 

fluffiness  expected  by  the  consumer  without  losing  the  ability  of  the  tissue  to  absorb 

moisture  is  to  employ  a  paper  debonder  during  the  tissue  manufacturing  operat ion.  

Paper  debonders  reduce  the  tensile  strength  of  the  tissue  by  weakening  the 

cellulosic  fiber-to-fiber  bond.  Desirably,  the  ability  of  the  tissue to  absorb  moisture  

is  not  adversely  effected  by  the paper  debonder.  

Presently,  paper  debonders  are  being  employed  in  two  consumer  product  lines. 

One  line  is  the  disposable  tissue  (facial  and  bathroom)  product  line  where  debonders 

are  added  to  the  pulp  slurry  in  the  wet  end  of  the  tissue  manufacturing  operat ion.  

The  debonders  are  expected  to  provide  a  finished  tissue  of  improved  softness. 

Disposable  diapers  are  the  second  consumer  product  line  employing  debonders  and 

their  use  is  somewhat  different  than  the  use  of  debonders  in  disposable  tissue 

production.  The  paper  debonder  is  added  to  the  pulp  slurry  at  the  wet  end  of  the 

disposable  diaper  manufacturing  operation  (ie.  at  the  same  manufacturing  juncture  

as  in  the  disposable  tissue  manufacturing  operation),  but  the debonder  functions  as  a 

processing  aid  to  assist  in  the  fluffing  of  the  finished  paper  sheet  into  the  bulky 

diaper  sheeting.  The  reduced  tensile  strength  of  the  pulp  fibers,  thus,  aids 

mechanical  pickers  in  fluffing  the  dried  pulp  into  a  bulky  sheeting  which  is soft  ye t  

retains  excellent  water  absorbency. 

A  variety  of  paper  debonders  have  been  employed  commercially  and  proposed 

in  the  literature.  For  example,  U.S.  Pat.  No.  3,554,862  proposes  a  debonder  which  is 

a  cationic  long-chain  fatty  alkyl  compound  having  at  least  12  carbon  atoms  in  a t  

least  one  of  the  alkyl  chains  while  U.S.  Pat .  No.   3,930,933  employs  the  same  



cationic  compound  in  combination  with  a  natural  non-drying  oil.  British  Pat .  

1,407,134  describes  the  use  of  imidazolines  as  paper  debonders.  U.S.  Pat.  No. 

4,144,122  proposes  the  use  of  bis(alkoxy)-(2-hydroxy  propylene)  quaternary  a m -  

monium  compounds  which  contain  both  cationic  and  non-ionic  hydrophilic  groups  as  

paper  debonders.  Even  though  prior  paper  debonders  function  effectively  in 

reducing  the  cellulosic  f iber-to-fiber  bond,  toxicity  suspicions  concerning  them  a r e  

preve lan t .  

The  present  invention  is  directed  to  a  novel  fiber  debonding  formulation  which 

is  not  only  effective  in  reducing  the  cellulosic  f iber-to-fiber  bond,  but  also  is  non- 
toxic  and  safe  (very  low  eye  and  skin  irritation).  

Broad  Statement  of  the  Invention 

The  present  invention  is  a  method  for  treating  cellulosic  pulp  fibers  to  reduce 
interfiber  bonding  and  to  reduce  the  mechanical  strength  of  webs  formed  theref rom.  

The  method  is  character ized  by  blending  with  an  aqueous  cellulosic  pulp  slurry  a 

debonding  formulation  comprising: 

where  Rl  =C8-C30  aliphatic  group, 

R2  = (polyoxy  alkylene)  hydroxyl  alkyl  group 

R3  =  C1-C4 alkyl  group 

X  =  monovalent  anion;  and 

(b)  an  alkoxylated  C8-C30  fatty  acid  or  f a t t y   a l c o h o l  

The  resulting  debonded  cellulosic  fiber  pulp  web  possessing  reduced  in ter f iber  

bonding  and  reduced  mechanical  strength  results  from  the  foregoing  method  and 

additionally  comprises  an  aspect  of  the  present  invention. 

Advantages  of  the  present  invention  include  the  excellent  performance  im-  

parted  by  the  paper  debonders  of  the  present  invention  in  reducing  in ter f iber  

bonding  and  reducing  mechanical  strength  for  providing  fluffy  webs  of  treated  pulp 



which  webs  or  sheets   a d d i t i o n a l l y   possess   e x c e l l e n t   mois ture   a b s o r b e n c y  

c h a r a c t e r i s t i c s .   Another  advantage  is  tha t   the  i n g r e d i e n t s   of  t h e  

debonder  f o rmu la t i on   are  non-toxic   and  are  n o n - i r r i t a n t s .   A  f u r t h e r  

advantage  is  the  debonding  fo rmula t ion   is  f l u id   at  room  t empera tu re   and 

is  e a s i l y   hand leab le   by  the  f l u f f ed   pulp  or  t i s s u e   manufac tu re r .   These  

and  other  advantages  r e a d i l y   wil l   become  apparent   to  those  s k i l l e d   i n  

the  art  based  upon  the  d i s c l o s u r e   conta ined  h e r e i n .  

Deta i led   Descr ip t ion   of  the  I n v e n t i o n  

The  a lkoxy la t ed   f a t t y   acids  or  f a t t y   a lcohols   employed  in  t h e  

debonding  f o r m u l a t i o n   of  the  present   i nven t ion   t r a d i t i o n a l l y  h a v e   n o t  

been  recognized  as  e f f e c t i v e   paper  debonders  themselves .   However,  i n  

c o m b i n a t i o n , t h e   d i s c l o s e d   qua te rnary   ammonium  compounds  and  a l k o x y l a t -  

ed  f a t t y   acids  or  f a t t y   a lcohols   provide  a  unique  ( s y n e r g i s t i c )   f i b e r  

debonding  f o rmu la t i on   which  is  extremely  e f f e c t i v e   and  i t s   e f f e c t i v e -  

ness  is  quite  unexpected  based  upon  the  p r io r   a r t .   Thus,  it  is  t h e  

unique  combinat ion  of  i n g r e d i e n t s   compris ing  the  debonding  f o r m u l a t i o n  

which  must  be  viewed  in  a s sess ing   the  p resen t   i nven t ion   r a t h e r   than  t h e  

i n d i v i d u a l   i n g r e d i e n t s   t h e m s e l v e s .  

I n i t i a l l y ,   r e f e r r i n g   to  the  qua t e rna ry   ammonium  compounds, 

such  qua te rna ry   amido  ammonium  compounds  can  be  r e p r e s e n t e d   by  t h e  

general   f o r m u l a  :  

In  the  foregoing   general   formula,   R,  wi l l   comprise  a  CS-C30 
a l i p h a t i c   group  and  p r e f e r a b l y   such  groups  are  hydrocarbyl   ( f a t t y )  

groups.  It  must  be  recognized ,   however,  tha t   the  occas iona l   p r e s e n c e  
of  oxygen  or  n i t r o g e n   in  such  s u b s t i t u e n t s   may  be  encountered  and  t h e i r  

presence  is  p e r m i s s i b l e   provided  that   the  r e s u l t i n g   q u a t e r n a r y  
ammonium  compound  in  combination  with  the  a l koxy l a t ed   f a t t y   acid  w i l l  

provide  a  debonding  fo rmula t ion   which  possesses   the  r e q u i s i t e   f l u i d i t y  

for  use  as  a  paper  debonder  at  commercial  scale   o p e r a t i o n s .   Thus ,  

p r e f e r a b l y   R1  i s  a   C12-C18  a l i p h a t i c   group  t y p i c a l l y   being  a  f a t t y   group 
derived  from  n a t u r a l   and  s y n t h e t i c   f a t t y   ac ids .   R2  comprises  a  ( p o l y -  

oxy  a lkylene)   hydroxy  alkyl  group  which  r e s u l t s   from  the  a l k o x y l a t i o n  

of  the  amine  n i t r o g e n   to  which  it  is  a t t ached .   Des i r ab ly ,   R2  w i l l  r e s u l t  

from  the  e t h o x y l a t i o n   or  p ropoxyla t ion   of  the  amine   n i t rogen   to  which i t  



is  a t t a c h e d .   R3  p r e f e r a b l y   is  a  Cl-C4  a lkyl   group  and  r e s u l t s   from 

the  c o n v e n t i o n a l   a l k y l a t i o n   of  a  t e r t i a r y   amine  for  forming  a 

q u a t e r n a r y   ammonium  compound.  X  is  a  monovalent  anion  t y p i c a l l y   e n -  

counte red   in  the  format ion   of  q u a t e r n a r y   ammonium  compounds  and  most  

o f ten   w i l l   be  halogen,   n i t r a t e ,   a c e t a t e ,   hydroxide ,   s u l f a t e ,   or  t h e  

l i ke   though  c h l o r i n e   and  s u l f a t e   are  the  most  p r e v e l a n t .  

Syn thes i s   of  the  qua t e rna ry   ammonium  compounds  is  based  upon 
d i e t h y l e n e   t r i amine   ( 2 , 2 ' - d i a m i n o d i e t h y l a m i n e ) .   The  d i e t h y l e n e   t r i a m i n e  

molecule   is  r eac t ed   with  a  C8-C30  c a r b o x y l i c   acid  for  forming  amide 

groups.   Such  c a rboxy l i c   or  f a t t y   acids  gives  r i se   to  the  Rl  s u b s t i -  

t uen t .   The  r e s u l t i n g   diamidoamine then  is  a lkoxy la t ed   in  c o n v e n t i o n a l  

fash ion   and  to  such  an  extent   that   e s s e n t i a l l y   a  100  percent   t e r t i a r y  

amine  c o n t e n t r e s u l t s   in  the  r e a c t i o n   mix tu re .   While  t h e o r e t i c a l l y   o n l y  

about  one  mole  of  a lky lene   oxide  is  r equ i r ed   for  th is   r e a c t i o n ,   g e n e -  

r a l l y   an  excess ,   eg.  up  to  50  p e r c e n t ,   wi l l   be  used  to  ensure  the  t e r -  

t i a r y   amine  conten t   r equ i r emen t .   As  noted  above,  e thylene   oxide  and 

p ropy lene   oxide  are  the  r e a c t a n t s   of  choice  and  wil l   r e s u l t   in  f o rma-  

t ion   of  the  R2  s u b s t i t u e n t .   F i n a l l y ,   the  diamido  t e r t i a r y   amine  m o l e -  

cule  is  a l k y l a t e d   in  conven t iona l   fash ion   to  form  the  r e s u l t i n g   q u a -  

t e r n a r y   ammonium  s t r u c t u r e .   Alkyl  ha logens ,   alkyl   n i t r a t e s ,   a l k y l  

s u l f a t e s ,   e tc .   wil l   be  used  for  th is   r e a c t i o n   in  convent iona l   f a s h i o n  

and  wi l l   r e s u l t   in  the  R3  s u b s t i t u e n t   and  the  X  monovalent  a n i o n . T h e  

r e s u l t i n g   q u a t e r n a r y   ammonium  compound  can  be  cut  in  an  a l c o h o l ,  

g lyco l ,   or  s i m i l a r   solvent  for   i n c r e a s i n g   i t s   handling  c h a r a c t e r i s t i c s  

and/or   to  supply  a  des i red   a c t i ve s   c o n c e n t r a t i o n   of  the  q u a t e r n a r y  
ammonium  compound  for  fo rmula t ing   the  debonder  fo rmula t ion   of  t h e  

p r e s e n t   i n v e n t i o n .   The  p r o p o r t i o n   of  q u a t e r n a r y   ammonium  compound  i n  

the  u l t i m a t e   debonding  f o rmu la t i on   g e n e r a l l y   wil l   be  f rom be tween  

about  10%  or  50%  by  weight  of  the  debonding  f o r m u l a t i o n .  

R e f e r r i n g   to  the  a lkoxy la t ed   C8-C30  f a t t y   acid  or  f a t t y   a l c o -  

h o l , t h e   f a t t y   acids  or  a lcohols   are  conven t iona l   in  nature   b r o a d l y  

ranging   from  CS-C30  f a t t y   acids  or  a l c o h o l s ,   advantageous ly   C12-C22 
and  p r e f e r a b l y   C18  f a t t y   acids  or  a l c o h o l s .   The  f a t t y   acids  or  a l coho l s  

are  a l k o x y l a t e d   in  conven t iona l   f a sh ion ,   advantageous ly   with  e t h y l e n e  

oxide,   though  propylene  oxide,  bu ty lene   oxide,  and  other  c o n v e n t i o n a l  

a lky lene   oxides  may  be  used  in  th is   r e a c t i o n   scheme.  The  p ropor t ion   o f  

alkoxy  groups  g e n e r a l l y   should  be  from  between  about  2  and  12  moles  o f  

alkoxy  group  per  mole  of  f a t t y   acid  or  a lcohol   and  advantageous ly   from 



between  about  4  and  7  moles  per  mole  of  f a t t y   acid  or  a lcohol .   The 

p ropo r t i on   of  a l k o x y l a t e d   f a t t y   ac id  o r   a lcohol   in  the  debonding  

fo rmula t ion   wil l   range  from  between  about  90%  to  50%  by  weight  o f  t h e  

debonding  f o r m u l a t i o n .  

The  debonding  fo rmula t ion   o p t i o n a l l y   may  contain   minor  p r o p o r -  
t ions  of  so lven t s   for  i m p r o v i n g  t h e  f l u i d i t y   and  handling  c h a r a c t e r i s -  

t i c s   of  the  debonding  fo rmula t ion .   For  example,  propylene  g l y c o l  o r t h e  

l ike  may  be  used  in  the  debonding  fo rmula t ion   for  improving  h a n d l i n g  

c h a r a c t e r i s t i c s   of  the  debonding   fo rmula t ion   without   impart ing  any  a d -  

verse  e f f e c t s   to  the  debonded  p u l p .  A d d i t i o n a l  s u c h   f l u i d i t y - i m p r o v i n g  

solvents   inc lude ,   for  example,  a l k a n o l s ,   other  a l k y l e n e g l y c o l s ,  e t h e r s  

and  the  l ike .   When  the  f l u i d i t y - e n h a n c i n g   so lven t s   are  used  in  the  f o r -  

mula t ion ,   the  p r o p o r t i o n  o f   a lkoxyla ted   f a t t y   acid  or  a lcohol   is  rediced 

to  accommodate  such  so lven t s   for  providing  between  about  40  and  60weight 

percent   a l k o x y l a t e d   f a t t y   acid  or  alcohol  and  between  about  5  and  20 

percent   f l u i d i t y - e n h a n c i n g   s o l v e n t .  

In  p r a c t i c i n g   the  present   i nven t ion ,   the  debonding  f o r m u l a t i o n  

is  manufactured  r e a d i l y   by  mechanical  b lending  o f  t h e   qua te rnary   ammo- 

nium  compound and  a lkoxy la t ed   f a t t y   acid  or  f a t t y   alcohol   in  conven-  

t i ona l   f a sh ion ,   o p t i o n a l l y   also  con ta in ing   a  f l u i d i t y - e n h a n c i n g   s o l v e n t .  

The  debonding  f o r m u l a t i o n   is  applied  to  an aqueous  pulp  s lu r ry   in  c o n -  

ven t iona l   fash ion .   The  type  of  pulp  employed  is  no t  a   l i m i t a t i o n   on  u s e  

of  the  debonding  f o r m u l a t i o n s  a n d   can  be  conven t iona l   Kraft  pulp  o r  

s u l f i t e p u l p . T h e   debonding  formula t ion   is  added  to  the  aqueous  s lu r ry   i n  

a  p ropo r t i on   of  between  about  0.1  and  2%  (by  weight  of  the  dry  p u l p  

s o l i d s ) , a d v a n t a g e o u s l y   from  between  about  0.2  and  1%,  and  p r e f e r a b l y  

between  about  0.2  and  0.4  weight  percent .   As  noted  above,  the  p u l p  

s lu r ry   can  be  intended  for  t i s sue   p roduc t ion ,   d i sposab l e   diaper   p r o d u c -  

t ion,   or  any  other  c e l l u l o s i c   f iber   product  wherein  reduced  t e n s i l e  

s t r eng th   is  d e s i r ed .   P r e f e r a b l y ,   the  pulp  s lu r ry   wil l   be  f l u f f e d   f o r  

p roduc t ion   of  d i s p o s a b l e   d iapers ,   s an i t a ry   abso rben t s ,   and  the  l i k e .  

The  fo l lowing  examples  show  how  the  p resen t   inven t ion   can  be  p r a c t i c -  

ed  but  should  not  be  construed  as  l i m i t i n g .   In  th is   a p p l i c a t i o n ,   a l l  

percen tages   and  p r o p o r t i o n s   are  by  weight  and  al l   uni t s   are  in  the  me- 

t r i c   system,  unless   o therwise   express ly   i n d i c a t e d .   Also,  a l l   c i t a t i o n s  

are  express ly   i n c o r p o r a t e d   herein   by  r e f e r e n c e .  

IN  THE  EXAMPLES 

50g  of  wood  pulp  (Albacel  Bleached  Kraft   or  Puget  S  Bleached  



S u l f i t e )   for  each  debonder  eva lua ted   was  placed  in  a  TAPPI  Standard  300 

rpm  d i s i n t e g r a t o r   having  a  4  L  capac i ty .   Approximate ly   3L  of  tap  w a t e r  

was  added  and  allowed  to  d i s p e r s e   in  the  wood  pulp  for  about  5  m i n u t e s .  

The  debonder  sample  then  was  added  at  a  r a t e   of  e i t h e r   1.5  or  4.0  g /kg  

of  pulp  and  a g i t a t i o n   con t inued   for an  a d d i t i o n a l   2  minutes .   The  s l u r r y  

from  the  d i s i n t e g r a t o r   was  d i l u t e d   with  tap  water  for  use  i n  

hand  sheet   p r o d u c t i o n .   The  hand  sheets   (nominal ly   at  60  g/m2)  were  

produced  in  a  TAPPI  sheet   mold.  The sheets  were  removed  from  the  mold 

and  pressed   between  dry  b l o t t e r s   at  a  p r e s s u r e   of  3.5  kg/cm2  (50  p s i )  

for  a  per iod  of  5  minutes   on  a  f i r s t   press  fol lowed  by  2  minutes  on  a 

second  press .   The  p ressed   sheets   then  were  placed  in  TAPPI  d r y i n g  

r ing  which  were  housed  under  s t a n d a r d i z e d   c o n d i t i o n s   of  a  c o n s t a n t  

t e m p e r a t u r e   of  21.10  C  (70°F)  and  50%  r e l a t i v e   humidi ty   for  d r y i n g  

o v e r n i g h t .  

The  c o n d i t i o n e d   hand  sheets   were  t e s t ed   in  accordance  w i t h  

s t anda rd   t e s t   methods  set  f o r t h   b e l o w  :  

(a)  Hand  sheet   f o rma t ion ,   TAPPI  t e s t   method  T  205  om-81; 

(b)  Phys ica l   t e s t i n g   of  hand  shee t s ,   TAPPI  t e s t   method  T  220 

o s - 7 1 ;  

(c)  Z - d i r e c t i o n a l   t e n s i l e   t e s t ,   TAPPI  t e s t   method  T  506  s u - 6 8 ;  

and 

(d)  Absorpt ion   of  water  by  l i gh twe igh t   creped  paper,  Canadian  

t e s t   method  CPPA F.7P(PM-74).  



EXAMPLE  1 

Debonder  candidates  were  formulated  as  follows: 

DEBONDER 

The  debonders  were  added  to  the  pulp  at  the  rate  of  1.5  g  per  kilogram  of  pulp. 

The  pulp  was  softwood  Kraft  pulp  (Albacel)  for  the  first  text  series  and  softwood 

sulfite  pulp  (Puget  S)  for  the  second  test  series.  The  following  test  results  were 

recorded. 







The  above-tabulated  results  show  the  debonding  effect  achieved  by  the  

debonder  formulation  of  the  present  invention.  In  order  to  place  this  data  in  an 

easier  to  understand  form,  the  percentage  loss  in  strength  of  the  handsheets  is  given 

below: 

The  above-tabulated  results  demonstrate  the  strength  decrease  imparted  by 

the  novel  debonder  formulation.  Even  though  the  overall  strength  decreased 

significantly,  the  water  absorbency  rate  remained  substantially  constant .  

EXAMPLE  2 

Next,  in  order  to  demonstrate   the  synergistic  effect  achieved  by  combining 

the  diamido-ammonium  quaternary  debonder  with  the  alkoxylated  fatty  acid, 

debonder  formulations  with  and  without  the  alkoxylated  fatty  acid  were  evaluated 

at  a  dosage  of  4g/kg  of  pulp. 

The  debonder  formulations  appear  below: 



The  percentage  loss  in  strength  based  upon  the  above-tabulated  results  appear 

below: 

The  above-tabulated  results  show  that  the  addition  of  the  alkoxylated  f a t t y  

acid  to  the  quaternary  debonder  resulted  in  a  40%  loss  in  Mullen  Burst  strength  and 



a  67%  loss  in  Tensile  Strength.  The  dramatic  effect  of  the  debonder  formulation  is 

demons t ra ted .  



1.  A  debonded  c e l l u l o s e   f i be r   pulp  web  possess ing   r e d u c e d  

i n t e r f i b e r   bonding  and  reduced  mechanical   s t r e n g t h   c h a r a c t e r i z e d  

by  said  web  being  impregnated  with  a  debonding  fo rmula t ion   c o m p r i s i n g :  

(a)  a  q u a t e r n a r y   ammonium  compound  having  the  g e n e r a l  

fo rmula :  

where  Rl  =  C8-C30  a l i p h a t i c   g r o u p ,  

R2  =(polyoxy  a l k y l e n e ) h y d r o x y l   a lkyl   group 

R3=  C1-C4  a lkyl   group 
X =  monovalent   anion;  and 

(b)  an  akoxyla ted  C8-C30  f a t t y   acid  or  f a t t y   a l c o h o l  .  

2.  The  debonded  c e l l u l o s e   f ibe r   pulp  web  of  claim  1  which  i s  

impregnated  with  between  about  0.1%  and 2%  of  said  debonding  

fo rmula t ion   by  weight  of  said  dry  pulp  s o l i d s .  

3.  The  debonded  c e l l u l o s e   f ibe r   pulp  web  of  claim  2  which  

is  impregnated  with  between  about  0.2%  and  1%  of  said  debond ing  

f o r m u l a t i o n .  

4.  The  debonded  c e l l u l o s e   f i be r   pulp  web  of  claim  1  wherein  f o r  

said  q u a t e r n a r y   ammonium  compound  (a),   R I  i s   a  C12-C18  a l i p h a t i c  

group  and  R2  is  an  e t h o x y l a t e ,   p o l y e t h o x y l a t e ,   p ropoxy la t e ,   or  p o l y -  

p ropoxy la te   r e s i d u e .  

5.  The  debonded  c e l l u l o s e   f i be r   pulp  web  of  claim  1  wherein  s a i d  

a lkoxy la ted   f a t t y   acid  or  f a t t y   a lcohol   (b)  is  a n  e t h o x y l a t e d  

C12-C22  f a t t y   acid  or  f a t t y   a l c o h o l .  

6.  The  debonded  c e l l u l o s e   f ibe r   pulp  web  of  claim  5  w h e r e i n  

said  f a t t y   acid  or  f a t t y   a lcohol   is  e t hoxy l a t ed   with  between  a b o u t  

2  and  12  moles  of  e thylene   oxide  per  mole  of  said  f a t t y   a c i d .  

7.  The  debonded  c e l l u l o s e   f i be r   pulp  web of  claim  4  w h e r e i n  

s a i d   a l k o x y l a t e d   f a t t y   acid  or  f a t t y   a lcohol   (b)  is  an 

e thoxy la ted   C12-C22  f a t t y   acid  or  f a t t y   a lcohol   which  i s  

e thoxyla ted   with  between  about  4  and  7  moles  of  e thylene   o x i d e  

per  mole  of  said  f a t t y  a c i d   or  f a t t y   a l c o h o l .  

8.  The  debonded  c e l l u l o s e   f i be r   pulp  web  of  claim  1  w h e r e i n  



said  debonding  f o r m u l a t i o n   comprises  from  between  about  10%  and  50% 

by  weight  of  said  qua t e rna ry   ammonium  compound  (a)  and  be tween  

about  90%  and  50%  by  weight  of  said  a l k o x y l a t e d   f a t t y   acid  o r  

f a t t y  a l c o h o l ( b ) .  

9.  The  debonded  c e l l u l o s e   f i be r   pulp  web  of  claim  1  which  

a d d i t i o n a l l y   con t a in s   a  f l u i d i t y - e n h a n c i n g   s o l v e n t .  

10.  The  debonded  c e l l u l o s e   f i be r   pulp  web  of  claim  9  w h e r e i n  

said  f l u i d i t y - e n h a n c i n g   so lvent   comprises   an  a lky lene   g l y c o l .  

11.  A  method  for  t r e a t i n g   c e l l u l o s e   pulp  f i b e r s   to  r e d u c e  

i n t e r f i b e r   bonding  and  to  reduce  the  mechanica l   s t r eng th   of  webs 

formed  t he r e f rom,   c h a r a c t e r i z e d   by  b lending   with  an  aqueous  
c e l l u l o s e   pulp  s l u r r y   and  debonding  f o r m u l a t i o n   c o m p r i s i n g :  

where  R1 =  C8-C30  a l i p h a t i c   g r o u p ,  

R2  =  (polyoxy  a l k y l e n e ) h y d r o x y l   a lkyl   g roup  

R3 =  C1-C4  a lkyl   g roup 
X  =  monovalent   anion;  and 

(b)  a l k o x y l a t e d   C8-C30  f a t t y   acid  or  f a t t y   a l c o h o l  .  

12.  The  method  of  claim  11  wherein  said  c e l l u l o s e   pulp  f i b e r s  

are  blended  with  be tween  about   O.1%  and  2%  of  said  debonding  

f o r m u l a t i o n   by  weight  of  the  dry  pulp  f i b e r s .  

13.  The  method  of claim  12  wherein  said  c e l l u l o s e   pulp  f i b e r s  

are  blended  with  between  about  0.2%  and  1%  of  said  debonding 

f o r m u l a t i o n .  

14.  The  debonded  c e l l u l o s e   f i be r   pulp  web  of  claim  1  w h e r e i n  

for  said  q u a t e r n a r y   ammonium  compound  (a) ,   R1 is   a  C12-C18 
a l i p h a t i c   group  and  R2  is  an  e t h o x y l a t e ,   p o l y e t h o x y l a t e ,   p r o p o x y -  

l a t e ,   or  p o l y p r o p o x y l a t e   r e s i d u e .  

15.  The  method  of  claim  11  wherein  said  blended  a l k o x y l a t e d  

f a t t y   acid  or  f a t t y   a lcohol   is  an  e t h o x y l a t e d   C12-C22  f a t t y   a c i d  

or  f a t t y   a l c o h o l .  

16.  The  method  of  claim  15  wherein  said  f a t t y   acid  or  f a t t y  

a l c o h o l  i s   e t h o x y l a t e d   with  between  about  2  and  12  moles  o f  

e thy lene   oxide  per  mole  of  said  f a t t y   acid  or  f a t t y   a l c o h o l .  



17.  The  method  of  claim  14  wherein  said  a lkoxy la t ed   f a t t y  

acid  or  f a t t y   a lcohol   is  an  e t h o x y l a t e d   C12-C22  f a t t y   acid  or  f a t t y  

a lcohol   which  is  e t hoxy l a t ed   with  between  about  4  and  7  moles  of  

e thylene   oxide  per  mole  of  said  f a t t y   a c i d .  

18.  The  method  of  claim  11  wherein  said  debonding  f o r m u l a t i o n  

which  is  blended  with  said  aqueous  c e l l u l o s e   pulp  s lu r ry   c o m p r i s e s  

between  about  10%  and  50%  by  weight  of  said  qua te rna ry   ammonium 

compound  (a)  and  between  about  90ù  and  50%  by  weight  of  said  a l k o x y -  

lated  f a t t y   acid  or  f a t t y   a lcohol   ( b ) .  

19.  The  method  of  claim  18  wherein  said  debonding  f o r m u l a t i o n  

a d d i t i o n a l l y   con ta ins   a  f l u i d i t y - e n h a n c i n g   s o l v e n t .  

20.  The  method  of  claim  19  wherein  said  f l u i d i t y - e n h a n c i n g  

solvent   is  an  a lky lene   g l y c o l .  
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