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Description 

This  invention  relates  to  liquid  aqueous  fabric  softening  compositions  based  on  biodegradable  cationic  fabric  sof- 
teners. 

5  For  more  than  25  years  now,  fabric  softeners  have  been  used  for  aftertreating  washed  textile  products.  Fabric 
softening  compositions  consist  of  aqueous  dispersions  of  cationic  fabric  softeners.  Typically,  these  compositions  further 
comprise  a  number  of  adjuvants,  such  as  fatty  alcohols,  fatty  acids,  emulsifiers,  aromatic  substances,  dyes,  preserv- 
atives  and  electrolytes. 

Fabric  softening  compositions  are  mostly  added  to  the  last  rinsing  water  in  a  washing  machine  after  the  washing 
10  process.  The  cationic  fabric  softeners  are  adsorbed  by  the  anionic  textile  fibers  and  lend  the  dried  textile  product  the 

desired  soft  "feel"  and  antistatic  properties.  In  addition,  the  use  of  fabric  softening  compositions  has  still  other  favorable 
effects  on  the  dried  textile  product,  such  as  a  pleasant  odor,  improved  ironing  properties,  and  a  higher  wear  resistance. 

The  fatty  acids  and/or  fatty  alcohols  present  in  the  fabric  softening  compositions  have  a  favorable  effect  on  the 
softness  of  the  dried  textile  product  (function  as  co-softeners).  In  addition,  these  compounds  play  a  role  in  stabilizing 

is  the  viscosity  of  the  fabric  softening  compositions. 
Known  fabric  softeners  are  the  quaternary  ammonium  salts  such  as  di-stearyl  di-methyl  ammonium  chloride  (DSD- 

MAC)  and  certain  imidazolinium  salts,  such  as  alkylmethyl-imidazolinium  chloride.  Up  to  about  1990,  substantially 
exclusively  fabric  softeners  of  poor  biodegradability  were  used. 

In  many  countries  the  consumer  desires  to  use  liquid  fabric  softening  compositions  that  possess  a  viscous  texture. 
20  A  viscous  aqueous  composition  with  non-biodegradable  fabric  softeners  can  be  obtained  by  adapting  the  product 

process,  by  the  use  of  suitable  fatty  acids  or  fatty  alcohols  and/or  by  the  use  of  certain  thickening  agents.  According 
to  European  patent  EP-A-0  051  983,  guar  gum,  certain  guar  gum  derivatives,  polyacrylamides  and  polyvinyl  acetate 
are  used  as  thickening  agents  in  liquid  fabric  softening  compositions.  In  this  patent  specification  it  is  mentioned  that 
cationic  guar  gum  products  are  not  suitable  because  flocculation  of  the  cationic  fabric  softeners  develops  (page  2,  last 

25  paragraph).  The  thickeners  used  must  ensure  that  the  viscosity  of  the  viscous  fabric  softening  compositions  does  not 
undesirably  change  during  prolonged  storage. 

The  use  of  non-biodegradable  fabric  softeners  and  adjuvants  meets  with  ever  increasing  resistance  on  account 
of  the  environmental  problems  they  cause.  For  that  reason,  biodegradable  fabric  softeners  have  in  the  meantime  been 
put  on  the  market  by  various  manufacturers.  These  biodegradable  fabric  softeners  are  described  inter  alia  in  European 

30  patent  applications  293.953  and  293.955  and  in  U.S.  Patent  4,789,491  .  However,  liquid  fabric  softening  compositions 
comprising  biodegradable  fabric  softeners  are  often  insufficiently  stable  during  storage  (see  European  patent  applica- 
tion  293.953,  page  2,  lines  26-28  and  U.S.  Patent  4,789,491  ,  column  1  ,  lines  44-48).  Accordingly,  there  is  a  need  for 
thickeners  for  these  fabric  softening  compositions  that  are  biodegradable  and  stabilize  the  viscosity  of  these  compo- 
sitions  for  longer  periods  of  time. 

35  According  to  U.S.  Patent  4,789,491  ,  in  fabric  softening  compositions  comprising  biodegradable  fabric  softeners, 
cellulose  ethers,  certain  synthetic  polymers  (polyvinyl  alcohol,  polycarboxy  polymers)  or  cationic  guar  gum  derivatives 
can  be  used  as  thickeners  (column  12,  lines  32-38).  Objections  to  these  thickeners  are  their  high  price  and/or  their 
slight  biodegradability. 

Applicant  has  now  found  that,  as  thickener  in  liquid  fabric  softening  compositions  comprising  biodegradable  fabric 
40  softeners,  cationic  starch  products  can  be  used  with  advantage.  These  cationic  starches  are  relatively  inexpensive 

and  are  biodegradable  to  a  great  extent. 
The  present  invention  accordingly  relates  to  liquid  aqueous  fabric  softening  compositions  based  on  biodegradable 

fabric  softeners,  with  gelatinized  cationic  starch  being  present  in  the  composition  as  thickening  agent. 
It  has  been  found  that  compositions  with  cationic  starch  as  thickening  agent  possess  a  surprisingly  high  viscosity. 

45  This  means  that  for  the  production  of  compositions  with  a  specified  desired  viscosity  relatively  little  cationic  starch  is 
necessary. 

The  aqueous  compositions  of  the  invention  possess  a  water  content  of  preferably  60  to  97%  by  weight.  The  pH 
of  the  fabric  softening  composition  of  the  invention  is  typically  between  1  and  5  and  preferably  between  2  and  4.  The 
desired  pH  can  be  set  by  means  of  acids. 

so  Methods  of  producing  cationic  starch  are  described  by  D.B.  Solarek;  Cationic  Starches  in  the  bookof  O.B.  Wurzburg 
(Ed),  Modified  Starches:  Properties  and  Uses,  CRC  Press,  Inc.,  Boca  Raton,  Florida,  1986,  pp.  113-130.  As  starting 
material  for  the  manufacture  of  the  cationic  starch  to  be  used  in  accordance  with  the  present  invention,  all  types  of 
starch  can  be  used,  such  as  potato  starch,  corn  starch,  wheat  starch,  tapioca  starch,  pea  starch  and  the  types  of  starch 
that  have  an  amylopectin  content  of  more  than  95%  by  weight  (based  on  solids).  Prior,  after  or  during  the  cationization 

55  reaction,  the  starch  can  be  modified  physically,  chemically  and/or  enzymatically.  The  expression  "cationic  starch"  as 
used  herein  encompasses  these  additionally  modified  starch  products.  The  degree  of  substitution  (DS)  of  the  cationic 
starch  to  be  used  in  accordance  with  the  invention  is  preferably  between  0.005  and  0.5  and  preferably  between  0.01 
and  0.2.  The  amount  of  cationic  starch  (solids)  to  be  used  in  accordance  with  the  invention  is  preferably  between  0.1 
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and  5%  by  weight,  and  more  preferably  between  0.2  and  1  .5%  by  weight,  based  on  the  weight  of  the  liquid  aqueous 
fabric  softening  composition. 

The  liquid  aqueous  fabric  softening  composition  may  further  comprise  various  adjuvants  and  additives  such  as 
aromatic  substances,  dyes,  preservatives,  electrolytes,  dispersing  agents,  emulsifiers,  fatty  acids,  fatty  acid  alcohols, 

5  salts  and  nonionic  surfactant  compounds. 
The  cationic  starch  to  be  used  in  accordance  with  the  invention  is  preferably  first  gelatinized  in  water,  whereafter 

the  starch  solution  obtained  (optionally  after  cooling)  is  mixed,  with  stirring,  with  an  aqueous  dispersion  of  the  biode- 
gradable  fabric  softener.  It  is  also  possible  to  mix  pregelatinized  cationic  starch  (as  dry  product  or  after  dissolution  in 
water)  with  the  aqueous  fabric  softener  dispersions. 

10  In  the  following  examples,  the  Henkel  product  Au-46  is  used  as  cationic  biodegradable  fabric  softener.  This  product 
comprises  90%  by  weight  of  active  material  (methyl-triethanolammonium-distearate-methyl  sulfate)  and  1  0%  by  weight 
of  isopropanol. 

An  aqueous  dispersion  of  the  fabric  softener  is  obtained  by  mixing  Au-1  6  with  demineralized  water  and  stirring  the 
mixture  for  30  minutes  at  1  500  rpm.  The  dispersion  obtained  is  diluted  to  the  desired  fabric  softener  concentration  by 

is  adding  demineralized  water. 
The  starch  solution  to  be  used  is  obtained  by  mixing  the  starch  product  into  demineralized  water  through  stirring 

and  heating  the  mixture  obained,  with  stirring,  at  90  to  95°C  for  30  minutes.  Then  the  starch  solution  obtained  is  cooled 
to  20°C.  This  starch  solution  is  diluted  to  the  desired  starch  concentration  by  adding  water. 

The  liquid  fabric  softening  compositions  are  obtained  by  mixing  the  aqueous  dispersion  of  the  fabric  softener  with 
20  the  starch  solution,  in  such  amounts  that  the  compositions  prepared  contain  the  desired  amounts  of  fabric  softener 

and  starch  product.  If  desired,  additives,  as  preservatives  and  aromatic  substances,  such  as  are  allowed  according  to 
the  relative  regulations,  can  be  incorporated  into  the  fabric  softening  compositions. 

The  fabric  softening  compositions  tested  in  Examples  1  ,  2  and  3  have  the  following  composition: 

cationic  fabric  softener  Au-46  4  wt.% 
starch  product  0.4-1  .5  wt.% 
water  and  additives  balance  up  to  100  wt.% 

30 
The  starch  products  used  in  the  examples  are  the  following: 

Potato  starch  -  native  potato  starch 
Amylofax  00  1)  -  cationic  potato  starch  with  DS  0.01  7 
Amylofax  PW  1)  -  cationic  potato  starch  with  DS  0.035 
Amylofax  HS  1)  -  cationic  potato  starch  with  DS  0.048 
Retamyl  AP  2)  -  urea  potato  starch  phosphate 
Farazym  3)  -  potato  starch  acetate  with  DS  0.027 
Perfectamyl  AC  3)  -  potato  starch  acetate  with  DS  0.07 
Solvitose  Xo  3)  -  hydroxypropyl  potato  starch  with  DS  0.07 
Perfectamyl  P10X  2)  -  distarch  phosphate 

2)  starch  with  introduced  anionic  substituents 
3)  starch  with  introduced  nonionic  substituents 

The  viscosities  (in  mPa.s)  specified  in  the  following  examples  were  determined  with  a  Brookfield  viscosimeter, 
type  RVT,  at  20  rpm,  spindle  2  and  20°C. 

Example  1 

Various  types  of  starch  product  were  used  as  thickening  agents  in  liquid  fabric  softening  compositions.  Table  1 
shows  the  influence  of  the  type  of  starch  product  on  the  viscosity  and  the  stability  (during  storage  at  20°C)  of  the  liquid 
fabric  softening  compositions. 

3 
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Table  1 
Viscosities  in  mPa.s  at  20°C 

starch  product  wt.%  starch  storage  time  in  days  (at  20°C) 
0  2  7  35  98 

Amylofax  PW  1.5  1480  1300  -  1380  1250 
RetamylAP  1.5  860  540  525  500  460 
Farazym  1.5  620  500  460  -  530 
Perfectamyl  AC  1.5  420  520  -  600  700 
SolvitoseXo  1.5  600  630  -  640  490 
Perfectamyl  P10X  1.5  90  120  -  145  170 

Table  1  shows  that  cationic  starch  lends  a  much  higher  viscosity  to  the  fabric  softening  compositions  in  comparison 
with  other  types  of  starch  with  incorporated  anionic  or  nonionic  substituents.  It  further  appears  that  this  viscosity  remains 
highly  stable  during  storage  of  the  composition. 

Example  2 

In  this  example  the  influence  of  the  amount  of  cationic  starch  on  the  viscosity  of  the  fabric  softening  composition 
is  determined. 

T a b l e   2 

V i s c o s i t i e s   in  m P a . s   a t   2Q°C 

s t a r c h   wt.%  s t o r a g e   t i m e   in  d a y s   (a t   20°C) 

p r o d u c t   s t a r c h   0  2  7  14  28  84 

C o n t r o l   0.0  36  38  46  50  48  52 

P o t a t o   s t a r c h   0 .8  104  92  82  7  2  65  7  0 

A m y l o f a x   00  0.4  34  40  40  36  40  38 

A m y l o f a x   00  0 .8   205  235  250  230  260  2 7 5  

A m y l o f a x   00  1.2  750  850  860  880  940  9 3 5  

A m y l o f a x   PW  0.4  64  66  68  65  68  65 

A m y l o f a x   PW  0.8  230  220  225  220  215  2 2 0  

A m y l o f a x   PW  1.2  600  590  560  540  520  5 3 8  

A m y l o f a x   HS  0.4  68  66  68  68  68  68 

A m y l o f a x   HS  0 .8   215  210  215  210  210  2 2 5  

A m y l o f a x   HS  1.2  415  395  385  390  400  3 9 0  

It  appears  from  Table  2  that  cationic  potato  starch  lends  liquid  fabric  softening  compositions  a  higher  viscosity  than 
does  native  potato  starch  (at  equal  concentrations).  It  further  appears  that  the  viscosity  of  the  compositions  increases 
with  increasing  starch  concentration  and  remains  properly  stable  in  time. 
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Example  3 

In  this  example  the  influence  of  the  storage  temperature  on  the  viscosity  of  the  fabric  softening  compositions  is 
determined. 

5 
Table  3 

Viscosities  in  mPa.s  at  20°C 

starch  product  wt.%  starch  storage  time  in  days  (at  37°C) 
0  2  7  14  28  84 

Amylofax  00  1.0  320  390  395  390  300  260 
Amylofax  PW  1.0  480  470  410  370  305  225 
Amylofax  HS  1.0  350  350  330  315  280  240 

Perfectamyl  AC  1.0  195  220  230  220  195  150 

SolvitoseXo  1.0  140  145  128  110  88  64 

It  appears  from  Table  3  that  even  at  a  storage  temperature  of  37°C  the  cationic  starches  lend  liquid  fabric  softening 
compositions  a  higher  viscosity  than  do  the  starch  products  with  incorporated  nonionic  substituents. 

Example  4 

It  is  evident  from  this  example  that  cationic  starch  lends  high-concentration  fabric  softening  compositions  (12  wt. 
%  fabric  softener)  a  high  and  stable  viscosity. 

Table  4 
Viscosities  in  mPa.s  at  20°C 

starch  product  wt.%  starch  storage  time  in  days  (at  20°C) 
0  2  14  35  98 

Amylofax  PW  0.5  2000  2050  2350  2350  2450 

Control  0.0  180  220  265  295  340 

Claims 
40 

1.  A  liquid  aqueous  fabric  softening  composition  based  on  a  cationic  biodegradable  fabric  softener,  characterized  in 
that  this  composition  comprises  gelatinized  cationic  starch  as  thickening  agent. 

2.  A  fabric  softening  composition  according  to  claim  1  ,  characterized  in  that  between  0.1  and  5  wt.%  of  cationic  starch 
45  (solids)  is  present  in  the  composition  (calculated  on  the  liquid  composition). 

3.  A  fabric  softening  composition  according  to  claim  2,  characterized  in  that  between  0.2  and  1.5  wt.%  of  cationic 
starch  (solids)  is  present  in  the  composition  (calculated  on  the  liquid  composition). 

so  4.  A  fabric  softening  composition  according  to  claims  1-3,  characterized  in  that  the  degree  of  substitution  of  the 
cationic  starch  is  between  0.005  and  0.5. 

5.  A  fabric  softening  composition  according  to  claim  4,  characterized  in  that  the  degree  of  substitution  of  the  cationic 
starch  is  between  0.01  and  0.2. 

55 
6.  A  fabric  softening  composition  according  to  claims  1  -5,  characterized  in  that  the  pH  of  the  composition  is  between 

1  and  5. 

5 
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7.  A  fabric  softening  composition  according  to  claim  6,  characterized  in  that  the  pH  of  the  composition  is  between  2 
and  4. 

8.  A  fabric  softening  composition  according  to  claims  1  -7,  characterized  in  that  the  composition  comprises  60-97  wt. 
5  %  of  water. 

9.  Use  of  gelatinized  cationic  starch  as  a  means  of  obtaining  a  stable  viscous  aqueous  fabric  softening  composition 
of  good  degradability,  based  on  a  cationic  biodegradable  fabric  softener. 

10 
Patentanspriiche 

1.  Eine  flussige,  wassrige  Zusammensetzung  zum  Erweichen  von  Gewebe,  die  auf  einem  kationischen,  biologisch 
abbaubaren  gewebeerweichenden  Mittel  basiert,  dadurch  gekennzeichnet,  dal3  die  Zusammensetzung  eine  ge- 

15  latinierte  kationische  Starke  als  Verdickungsmittel  enthalt. 

2.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  Anspruch  1,  dadurch  gekennzeichnet,  dal3  zwischen  0,1 
und  5  Gew.%  der  kationischen  Starke  (Feststoffe)  in  der  Zusammensetzung  (berechnet  auf  die  flussige  Zusam- 
mensetzung)  vorliegen. 

20 
3.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  Anspruch  2,  dadurch  gekennzeichnet,  dal3  zwischen  0,2 

und  1  ,5  Gew.%  der  kationischen  Starke  (Feststoffe)  in  der  Zusammensetzung  (berechnet  auf  die  flussige  Zusam- 
mensetzung)  vorliegen. 

25  4.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  den  Anspruchen  1  bis  3,  dadurch  gekennzeichnet,  dal3  der 
Substitutionsgrad  der  kationischen  Starke  zwischen  0,005  und  0,5  betragt. 

5.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  Anspruch  4,  dadurch  gekennzeichnet,  dal3  der  Substituti- 
onsgrad  der  kationischen  Starke  zwischen  0,01  und  0,2  betragt. 

30 
6.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  den  Anspruchen  1  bis  5,  dadurch  gekennzeichnet,  dal3  der 

pH-Wert  der  Zusammensetzung  zwischen  1  und  5  betragt. 

7.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  Anspruch  6,  dadurch  gekennzeichnet,  dal3  der  pH-Wert 
35  der  Zusammensetzung  zwischen  2  und  4  betragt. 

8.  Zusammensetzung  zum  Erweichen  von  Gewebe  nach  den  Anspruchen  1  bis  7,  dadurch  gekennzeichnet,  dal3  die 
Zusammensetzung  16  bis  97  Gew.%  Wasser  enthalt. 

40  9.  Verwendung  von  gelatinierter,  kationischer  Starke  als  Mittel  zum  Erhalt  einer  stabilen,  viskosen  und  wassrigen 
Zusammensetzung  zum  Erweichen  von  Gewebe  mit  guter  Abbaubarkeit  auf  der  Grundlage  eines  kationischen, 
biologisch  abbaubaren  gewebeerweichenden  Mittels. 

45  Revendications 

1.  Composition  adoucissante  pour  textiles  liquide  aqueuse  a  base  d'un  adoucissant  textile  cation  ique  biodegradable, 
caracterisee  en  ce  que  cette  composition  comprend  un  amidon  cationique  gelatinise  a  titre  d'agent  epaississant. 

so  2.  Composition  adoucissante  pour  textiles  selon  la  revendication  1  ,  caracterisee  en  ce  qu'entre  0,1  et  5  %  en  poids 
d'amidon  cationique  (solides)  sont  presents  dans  la  composition  (calcule  par  rapport  a  la  composition  liquide). 

3.  Composition  adoucissante  pour  textiles  selon  la  revendication  2,  caracterisee  en  ce  qu'entre  0,2  et  1  ,5  %  en  poids 
d'amidon  cationique  (solides)  sont  presents  dans  la  composition  (calcule  par  rapport  a  la  composition  liquide). 

55 
4.  Composition  adoucissante  pour  textiles  selon  les  revendications  1  a  3,  caracterisee  en  ce  que  le  degre  de  subs- 

titution  de  I'amidon  cationique  est  compris  entre  0,005  et  0,5. 
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Composition  adoucissante  pour  textiles  selon  la  revendication  4,  caracterisee  en  ce  que  le  degre  de  substitution 
de  I'amidon  cationique  est  compris  entre  0,01  et  0,2. 

Composition  adoucissante  pour  textiles  selon  les  revendications  1  a  5,  caracterisee  en  ce  que  le  pH  de  la  com- 
position  est  compris  entre  1  et  5. 

Composition  adoucissante  pour  textiles  selon  la  revendication  6,  caracterisee  en  cc  que  le  pH  de  la  composition 
est  entre  compris  entre  2  et  4. 

Composition  adoucissante  pour  textiles  selon  les  revendications  1  a  7,  caracterisee  en  ce  que  la  composition 
comprend  60  a  97  %  en  poids  d'eau. 

Utilisation  d'amidon  cationique  gelatinise  pour  obtenir  une  composition  adoucissante  pour  textiles  stable,  visqueu- 
se,  aqueuse  d'une  bonne  degradabilite,  a  base  d'un  adoucissant  textile  cationique  biodegradable. 
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