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©  An  aqueous  ink  jet  ink  comprises  an  aqueous  carrier  medium,  a  colorant  and  at  least  one  alkylpolyol  ether 
cosolvent  selected  from  the  group  of  alkyl-bis-oxyalkyldiols,  olefinic  oxyalkyl  diols,  alkyl-tris-oxyalkyldiols  and 
alkyl-tetrakis-oxyalkyldiols  exhibit  rapid  drying,  excellent  image  definition,  are  storage  stable,  have  low  odor  and 
have  excellent  decap  properties. 
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FIELD  OF  THE  INVENTION 

This  invention  relates  to  aqueous  inks  for  ink  jet  printers.  More  particularly,  this  invention  relates  to 
aqueous  ink  jet  inks  comprising  selected  alkylpolyol  ethers  as  cosolvents. 

5 
BACKGROUND  OF  THE  INVENTION 

Ink  jet  printing  is  a  non-impact  printing  method  that  propels  droplets  of  ink  onto  a  media  such  as  paper 
or  transparent  film  in  response  to  an  electronic  digital  signal.  Thermal  drop-on-demand  ink  jet  printers  have 

io  enjoyed  wide  acceptance  as  output  for  personal  computers  in  the  office  and  the  home. 
Three  major  concerns  dominate  ink  jet  ink  technology:  (1)  the  drying  rate  of  the  printed  ink,  (2)  print 

quality,  and  (3)  reliability.  Drying  rate  determines  the  printing  rate  and,  therefore,  productivity  of  a  printer.  In 
a  sheet  fed  printer,  the  ink  must  be  dry  before  the  succeeding  sheet  contacts  it  or  the  ink  will  smear.  The 
drying  rate  can  be  increased  by  increasing  the  rate  of  evaporation  of  the  ink  vehicle,  or  by  increasing  the 

75  rate  at  which  the  ink  penetrates  the  substrate  on  which  it  is  printed,  or  both. 
Print  or  image  quality  is  the  image  sharpness  and  contrast  versus  the  nonimage  background  areas  and 

is  determined  by  2  factors:  (1)  Color  properties  of  the  ink  which  are  measured  by  optical  density  and  color 
coordinates  controlling  hue,  e.g.,  L*,  A*  and  B*  in  the  CIELAB  1976  color  standards;  and  (2)  Non-color  image 
characteristics  which  determine  the  definition  of  the  image  are:  a)  resolution,  i.e.,  number  of  dots  of  ink  per 

20  linear  unit;  b)  edge  acuity  or  sharpness;  and  c)  presence  or  absence  of  print  defects  such  as  satellite 
droplets  or  feathering.  In  the  case  of  black  inks,  the  optical  density  is  the  most  important  of  these  two 
factors. 

A  major  reliability  issue  is  the  result  of  pen  nozzles  becoming  plugged  due  to  precipitation  or 
flocculation  of  the  components  in  the  ink.  This  property  is  measured  by  decap  or  crust  time  which  is 

25  defined  as  the  time  span  over  which  a  pen  can  be  exposed  to  the  atmosphere  without  failing  to  print.  Other 
reliability  issues  are  stability  of  the  ink  caused  by  physical  or  chemical  changes,  compatibility  with 
equipment  material,  robustness  towards  variability  in  thermal  firing  conditions  and  constant  drop  volume 
over  long  term  use. 

These  concerns  compete  with  one  another  in  that  improving  one  often  produces  a  detrimental  effect  on 
30  the  others.  For  example,  using  a  more  volatile  cosolvent  will  increase  drying  rate,  but  also  decrease  decap 

time.  A  more  penetrating  cosolvent  will  also  increase  drying  rate,  but  will  also  lower  optical  density  and 
induce  feathering.  In  addition,  many  of  the  known  penetrant  cosolvents  destabilize  pigment  dispersions  and 
readily  block  pen  nozzles.  Increasing  optical  density  by  employing  more  colorant  adversely  effects 
reliability. 

35  Accordingly,  a  need  exists  for  cosolvents  that  will  increase  ink  drying  without  causing  premature  nozzle 
pluggage,  without  destabilizing  pigment-based  inks  and  without  degrading  print  quality  through  feathering. 

SUMMARY  OF  THE  INVENTION 

40  In  accordance  with  this  invention,  there  is  provided  an  aqueous  ink  jet  ink  composition  comprising: 
(a)  an  aqueous  carrier  medium; 
(b)  a  colorant;  and 
(c)  at  least  one  alkylpolyol  ether  cosolvent  having  a  solubility  in  water  of  at  least  4.5%  at  25  °C,  and 
which  is  selected  from  the  group  of: 

45  (1)  alkyl-bis-oxyalkyldiol  compounds  represented  by  the  formula: 

50 

55 
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R ^ C O X 1  

s  (CH2)a 

R2C(CH2)bOX2 

10 
(CH2)C 

R3HCOX3 
15 

wherein 
X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -CnH2n,  where 

n  =  2-6; 
20  R1  is  -H,  -CH3  or  -CH2CH3, 

R2  is  -H  or  CxH2x+i  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  i sOor l ,  

25  c  is  0  or  1  ; 
(2)  olefinic-oxyalkyl  diol  compounds  represented  by  the  formula: 

R ^ C O X 1  

30 
(CH2)a 

R2C(CH2)bOX2 
35  

J 

( C H ^  

40  R3HCOX3 

wherein 
X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -C(R)2(CH2)- 

45  dCR  =  C(R)2,  where  d  =  0  or  1  and  R  is  -H  or  -CH3; 
R1  is  -H,  -CH3  or  -CH2CH3, 
R2  is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 

50  b  is  0  or  1  , 
c  is  0  or  1  ; 

(3)  alkyl-tris-oxyalkyldiol  compounds  represented  by  the  formula: 

55 
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F^HCOX1 

(CHz), 

R2C(CH2)bOX2 

10 
(CH2)C 

R3HCOX3 
15 

wherein 
X1,  X2,  and  X3  represent  -H  or  -CH2CH(OH)CH2OH,  with  the  proviso  that  any  two  of  X1,  X2,  and 

X3  represent  -CH2CH(OH)CH2OH; 
20  R1  is  -H,  -CH3  or  -CH2CH3, 

R2  is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  i sOor l ,  

25  c  is  0  or  1  ;  and 
(4)  alkyl-tetrakis-oxyalkyldiol  compounds  represented  by  the  formula: 

J  
30  | 

HOCH2CH(OH)CH20-L-OCH2CH(OH)CH2OH 

J 
35 

where 
L  is  a  tetravalent  alkyl  group,  and 
J  is  is  -OCH2CH(OH)CH2OH  or  -OH. 

40  The  inks  of  this  invention  impart  excellent  resistance  to  nozzle  pluggage  and  rapid  drying  by  media 
penetration  without  excessive  loss  of  image  definition.  They  also  form  stable  pigment  dispersions,  have  low 
viscosity,  exhibit  excellent  print  quality,  and  are  resistant  to  hydrolysis  on  storage.  They  may  be  used  with  a 
variety  of  ink  jet  printers  such  as  continuous,  piezoelectric,  drop-on-demand  and  thermal  or  bubble  jet  drop- 
on-demand,  and  are  particularly  adapted  for  use  in  thermal  ink  jet  printers. 

45 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  invention  relates  to  an  ink  jet  ink  composition  which  is  particularly  suited  for  use  in  ink  jet  printers 
in  general,  and  thermal  ink  jet  printers  in  particular.  The  ink  jet  ink  composition  encompasses  both  pigment- 

50  based  inks  and  dye-based  inks.  The  pigmented  inks  comprise  an  aqueous  carrier  medium,  an  alkylpolyol 
ether  cosolvent  and  a  pigment  dispersion,  which  comprises  pigment  particles  stabilized  by  dispersants, 
usually  polymeric  dispersants.  These  inks  are  stable  over  long  periods,  both  in  storage  and  in  the  printer. 
The  dye-based  inks  comprise  an  aqueous  carrier  medium,  a  dye  and  an  alkylpolyol  ether  cosolvent.  The 
inks  may  be  adapted  to  the  requirements  of  a  particular  ink  jet  printer  to  provide  a  balance  of  viscosity, 

55  surface  tension,  resistance  to  nozzle  pluggage,  good  print  quality,  light  stability,  smear  resistance  and  water 
resistance. 

4 
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AQUEOUS  CARRIER  MEDIUM 

The  aqueous  carrier  medium  comprises  water  (preferably  deionized  water)  or  a  mixture  of  water  and  at 
least  one  water  soluble  organic  solvent  other  than  the  alkylpolyol  ether  cosolvent.  The  aqueous  carrier 

5  medium  is  present  in  the  range  of  approximately  65  to  99.89%,  preferably  approximately  85  to  98.5% 
based  on  total  weight  of  the  ink. 

Selection  of  a  suitable  mixture  of  water  and  water  soluble  organic  solvent  depends  upon  the  require- 
ments  of  the  specific  application,  such  as  desired  surface  tension  and  viscosity,  the  selected  dye  or 
pigment,  drying  time  of  the  ink,  and  the  type  of  substrate  onto  which  the  ink  will  be  printed.  Representative 

io  examples  of  water-soluble  organic  solvents  are  disclosed  in  U.S.  Patent  5,085,698,  the  disclosure  of  which 
is  incorporated  herein  by  reference. 

In  a  preferred  embodiment,  the  aqueous  carrier  medium  comprises  water  and  a  water  soluble  organic 
solvent  having  at  least  2  hydroxyl  groups  (e.g.,  ethylene  glycol,  diethylene  glycol,  triethylene  glycol,  etc.). 
The  aqueous  carrier  medium  contains  from  about  5%  to  about  95%  water,  with  the  remainder  (i.e.,  95%  to 

is  about  5%)  being  the  water  soluble  organic  solvent.  The  preferred  ratios  are  approximately  60%  to  about 
95%  water,  based  on  the  total  weight  of  the  aqueous  carrier  medium.  Higher  concentrations  of  organic 
solvent  may  result  in  poor  print  quality.  Lower  concentrations  will  lead  to  drying  out  of  the  printhead  or 
crusting  of  the  ink. 

The  total  combined  amount  of  aqueous  carrier  medium  plus  alkylpolyol  ether  cosolvent  is  in  the  range 
20  of  approximately  70  to  99.8%,  preferably  approximately  94  to  99.8%,  based  on  total  weight  of  the  ink  when 

an  organic  pigment  is  selected,  approximately  25  to  99.8%,  preferably  approximately  70  to  99.8%  when  an 
inorganic  pigment  is  selected,  and  80  to  99.8%  when  a  dye  is  selected. 

COLORANTS 
25 

The  colorants  useful  in  the  present  invention  may  be  a  pigment  dispersion  or  a  dye.  The  term  pigment 
dispersion,  as  is  known  in  the  art  and  as  used  herein,  refers  to  pigment  particles  stabilized  by  a  dispersing 
agent.  Preferably,  the  dispersing  agent  is  a  polymeric  dispersant  compound. 

Dyes  which  are  commonly  used  in  aqueous  ink  jet  inks,  such  as  for  example  Acid,  Direct,  Food  and 
30  Reactive  dyes,  are  suitable  colorants  for  the  ink  compositions  of  the  present  invention. 

In  the  preferred  embodiment  of  the  present  invention,  the  colorant  is  a  pigment  dispersion.  In  addition 
to,  or  in  place  of  the  preferred  polymeric  dispersant  compounds,  surfactant  compounds  may  be  used  as 
dispersants.  These  may  be  anionic,  cationic,  nonionic,  or  amphoteric  surfactants.  A  detailed  list  of  non- 
polymeric  as  well  as  some  polymeric  dispersants  are  listed  in  the  section  on  dispersants,  pages  110-129, 

35  1990  McCutcheon's  Functional  Materials,  North  American  Edition,  Manufacturing  Confection  Publishing  Co., 
Glen  Rock,  NJ,  the  disclosure  of  which  is  incorporated  herein  by  reference. 

Polymeric  dispersants  suitable  for  practicing  the  invention  include  AB,  BAB  and  ABC  block  copolymers. 
In  AB  or  BAB  block  copolymers,  the  A  segment  is  a  hydrophobic  (i.e.,  water  insoluble)  homopolymer  or 
copolymer  which  serves  to  link  with  the  pigment  and  the  B  block  is  a  hydrophilic  (i.e.,  water  soluble) 

40  homopolymer  or  copolymer,  or  salts  thereof,  and  serves  to  disperse  the  pigment  in  the  aqueous  medium. 
Such  polymeric  dispersants  and  the  synthesis  thereof  are  disclosed  in  the  aforementioned  U.S.  Patent 
5,085,698,  the  disclosure  of  which  is  incorporated  herein  by  reference. 

ABC  triblock  polymers  useful  in  this  invention  are  disclosed  in  Ma  et  al.,  USSN  07/838,181  filed 
February  20,  1992,  the  disclosure  of  which  is  incorporated  herein  by  reference. 

45  The  block  polymer  is  present  in  the  range  of  approximately  0.1  to  30%  by  weight  of  the  total  ink 
composition,  preferably  in  the  range  of  approximately  0.1%  to  8%.  If  the  amount  of  polymer  becomes  too 
high,  the  ink  color  density  will  be  unacceptable  and  it  will  become  difficult  to  maintain  desired  ink  viscosity. 
Dispersion  stability  of  the  pigment  particles  is  adversely  affected  if  insufficient  polymer  is  present. 

Useful  pigments  for  the  dispersion  comprise  a  wide  variety  of  organic  and  inorganic  pigments,  alone  or 
50  in  combination.  The  term  "pigment"  as  used  herein  means  an  insoluble  colorant.  The  pigment  particles  are 

sufficiently  small  to  permit  free  flow  of  the  ink  through  the  ink  jet  printing  device.  Small  particles  are  also 
advantageous  for  dispersion  stability  and  to  maximize  color  strength.  The  range  of  useful  particle  size  is 
approximately  0.005  micron  to  15  micron.  Preferably,  the  pigment  particle  size  should  range  from  0.005  to  5 
micron  and  most  preferably  from  0.01  to  0.3  micron. 

55  The  selected  pigment  may  be  used  in  dry  or  wet  form.  Representative  commercial  dry  and  presscake 
pigments,  including  fine  particles  of  metals  or  metal  oxides,  that  may  be  used  in  practicing  the  invention  are 
disclosed  in  the  aforementioned  U.S.  5,085,698,  which  is  incorporated  herein  by  reference. 

5 
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In  the  case  of  organic  pigments,  the  ink  may  contain  up  to  approximately  30%  pigment  by  weight,  but 
will  generally  be  in  the  range  of  approximately  0.1  to  15%,  preferably  approximately  0.1  to  8%,  by  weight  of 
the  total  ink  composition  for  most  thermal  ink  jet  printing  applications.  Inorganic  pigments,  which  generally 
have  higher  specific  gravities,  can  be  employed  in  amounts  as  high  as  75%  by  weight  in  some  cases. 

5 
ALKYLPOLYOL  ETHER  COSOLVENTS 

The  cosolvents  disclosed  herein  have  a  solubility  in  water  of  at  least  4.5%  (i.e.,  4.5  parts  in  100  parts  of 
water)  at  25  °  C,  and  are  selected  from  the  group  of  compounds  set  forth  above.  The  alkylpolyol  ethers  are 

io  of  four  structural  types: 

(1)  Bis-oxyalkyldiol  compounds 

These  are  derived  from  saturated  bivalent,  trivalent  or  tetravalent  alkyl  groups  and  consist  of  alkyl-bis- 
15  oxyalkyldiols,  alkyl-hydroxy-bis-oxyalkyldiols  and  alkyl-dihydroxy-bis-oxyalkyldiols.  The  alkyl-bis-oxyalkyl- 

diols  are  represented  by  the  formula: 

R ^ C O X 1  

20  | 

(CH2)a 

R2C(CH2)bOX2 
25  

| 

(CH2)C 

30  R3HCOX3 

wherein 
X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -CnH2n,  where  n  = 

35  2-6; 
R1  is  -H,  -CH3  or  -CH2CH3, 
R2  is  -H  or  CxH2x+i  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 

40  b  is  0  or  1  ,  and 
c  is  0  or  1  . 
These  compounds  consist  of  two  units  of  an  oxyalkyltriol  and  one  saturated  alkyl  bridging  unit  having  2 

to  6  carbons.  The  bridging  unit  is  independently  attached  at  either  the  number  one,  two  or  three  position  on 
each  of  the  two  oxyalkyltriol  units. 

45  A  variety  of  oxyalkyltriols  or  derivatives  of  oxyalkyltriols  may  be  used  as  starting  materials,  including,  for 
example:  glycerol;  1  ,2,3-butanetriol;  1  ,2,4-butanetriol;  2-methyl-1  ,2,3-propanetriol;  1  ,2,3-pentanetriol;  1,2,4- 
pentanetriol;  1  ,2,5-pentanetriol;  2,3,4-pentanetriol;  1  ,3,5-pentanetriol;  1  ,2,5-hexanetriol;  1  ,3,5-hexanetriol;  2- 
methyl-1  ,3,5-pentanetriol;  3-hydroxymethyl-1  ,5-pentanediol;  2-ethyl-1  ,3,5-pentanetriol;  2-n-propyl-1  ,3,5-pen- 
tanetriol;  2-methyl-2-hydroxymethyl-1  ,3-propanediol;  2-ethyl-2-hydroxymethyl-1  ,3-propanediol;  1  ,2,6-hex- 

50  anetriol;  1  ,2,7-heptanetriol;  and  2,3,7-octanetriol.  Among  the  divalent  alkyl  group  CnH2n,  where  n  is  2-6,  may 
be  mentioned:  1,2-ethyl,  1,2-propyl,  1,3-propyl,  1,4-butyl,  1,3-butyl,  1,2-butyl,  1  ,3-(2,2-dimethyl)propyl,  1,5- 
pentyl,  1,6-hexyl,  and  the  like.  Excluded  are  geminal  valencies  (i.e.,  wherein  both  bonds  are  on  the  same 
carbon  atom)  as  this  produces  acetals  rather  than  ethers.  The  former  are  more  readily  subject  to  hydrolysis 
than  the  latter. 

55  A  preferred  synthetic  route  where  the  oxyalkyltriol  is  glycerol  is  to  react  an  alkyl  diol  with  two  moles  of 
epichlorohydrin: 

6 



EP  0  603  469  A1 

A  

C1CH2CH—  CH2 

e.g.,  where  the  alkyl  diol  is  1  ,4-butanediol,  the  product  is  the  diepoxide: 

A   A  
CH—  CCH20(CH2)40CH2CH  —   CH 

75  Several  diepoxy  compounds  are  commercially  available.  When  hydrolyzed  (often  under  acidic  conditions), 
these  diepoxy  compounds  produce  alkyl-bis-oxyalkyldiol  compounds.  For  example,  the  aforementioned 
diepoxide  yields  1  ,4-dioxy-n-butyl-bis-1  '-oxy-2',3'-propanediol: 

C H a O C C H ^ O C H j  

CHOH  H O C H  
I  I 

CH2OH  HOCH2 

25 

In  the  above  illustration,  the  bridging  divalent  alkyl  group  was  connected  to  each  oxyalkyltriol  unit  at  the 
number  one  position.  It  should  be  understood,  however,  that  the  bridging  group  can  be  connected  to  either 
the  number  one,  two  or  three  position  of  each  oxyalkyltriol  unit,  to  yield  various  isomers  of  the  above,  such 

30  as  e.g.,: 

HOCH2 

CH2OH  HOCH2  | 

|  |  CH20(CH2)nOCH 
CHOCCH^OCH  and  I  I 
I  CHOH  HOCH2 

CH2OH  HOCH2  i 
40 

CH20(CH2)nOCH 

and  I  I 

CHOH  HOCH2 CHOH  
H o L  

C H , O H  : h 2 o h  

An  alternate  synthesis  of  these  compounds  could  involve  reacting  alkali  metal  salts  of  the  oxyalkyltriols 
45  with  the  appropriate  alkyl  dihalide.  The  reaction  could  be  carried  out  by  introducing  the  alkyl  dihalide  into  an 

excess  of  oxyalkyltriol  in  order  to  minimize  polymer  formation.  In  this  case,  mixtures  of  products  would  be 
expected  from  the  reaction  analogous  to  the  isomers  described  in  the  previous  paragraph. 

The  alkyl-hydroxy-bis-oxyalkyldiols  are  represented  by  the  formula: 

50 

55 
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10 

15 

20 

25 

wherein 
X1,  X2,  and  X3 

R1 
R2 
R3 
a 
b 
c 

R ^ C O X 1  

(CH2)a 

R2C(CH2)bOX2 

(CH2)C 

R3HCOX3 

represent  -H  or  -CH2CH(OH)CH2OH,  with  the  proviso  that  any  two  of  X1,  X2,  and  X3 
represent  -CH2CH(OH)CH2OH; 
is  -H,  -CH3  or  -CH2CH3, 
is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 
is  -H,  -CH3  or  -CH2CH3; 
is  1-4, 
is  0  or  1  ,  and 
is  0  or  1  . 

An  example  of  an  alkyl-hydroxy-bis-oxyalkyldiol  is: 

30 

35 

CH2OCH2CH(OH)CH2OH 

H3C-COH 

CH2OCH2CH(OH)CH2OH 

which  would  represent  the  reaction  product  of  2-methyl-2-hydroxymethyl-1  ,3-propanediol  with  two  moles  of 
epichlorohydrin  followed  by  hydrolysis.  Isomers  of  the  above  compound,  such  as: 

40 

45 

CH2OCH2CH(OH)CH2OH 

H3C  CCH2OCH2CH(OH)CH2OH 

CH2OH 

50 
might  also  be  present. 

The  alkyl-dihydroxy-bis-oxyalkyldiols  are  represented  by  the  following  structure: 

55 
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OH 

HOCH2CH(OH)CH20  L  OCH2CH(OH)CH2OH 

OH 

10 

15 

wherein  L  is  a  tetravalent  alkyl  group. 
An  example  of  this  type  is: 

CH2OH 

HOCH2CH(OH)CH20  —   C  OCH2CH(OH)CH2OH 

CH2OH 

20 

25 

30 

which  is  prepared  by  reacting  two  moles  of  epichlorohydrin  with  pentaerythritol  followed  by  hydrolysis. 
Alternates  to  pentaerythritolinclude:  1  ,2,7,8-octanetetrol,  mesoerythritol,  and  D-,  L-  and  DL-threitol. 

(2)  Olefinic-oxyalkyldiol  compounds. 

These  compounds  are  derived  from  monovalent  olefins,  excluding  vinyloxy  compounds,  and.are 
represented  by  the  structure: 

R ^ C O X 1  

R2C(CH2)bOX2 

35 (CH2)c 

R3HCOX3 

40 

45 

50 

wherein 
X1,  X2,  and  X3 

R1 
R2 
R3 
a 
b 
c 

represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents 
(R)2,  where  d  =  0  or  1  and  R  is  -  H  or  -CH3; 
is  -H,  -CH3  or  -CH2CH3, 
is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 
is  -H,  -CH3  or  -CH2CH3; 
is  1-4, 
is  0  or  1  ,  and 
is  0  or  1  . 

-C(R)2(CH2)dCR  =  C- 

55 

The  monovalent  olefin  group  may  be  attached  at  either  the  number  one,  two,  or  three  position  of  the 
oxyalkyltriol  unit. 

The  olefin  oxyalkyldiols  may  be  prepared  from  the  olefinic  halides  (other  than  vinyl  halides),  such  as, 
for  example,  allyl  chloride,  3-chloro-1-butene,  1-chloro-2-methyl-2-butene,  and  the  like,  and  an  oxyalkyltriol 
compound.  For  example,  reaction  of  allyl  chloride,  CICH2CH  =  CH2,  with  glycerol  gives  a  mixture  of  1-(1'- 
allyl)-2,3-propanediol  (1)  and  2-(1'-allyl)-1  ,3-propanediol  (2): 

9 
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C H 2 O C H 2 C H = C H 2   c H 2 o h  

CHOH  C H O C H 2 C H = C H 2  

CH2OH  CH2OH 

(1)  (2) 

When  the  oxyalkyltriol  is  glycerol,  epichlorohydrin  may  be  reacted  with  an  olefin  alcohol  as  follows: 

H 2 C - C H - C H 2 C 1   
+  H O - C R ^ ^ C R ,  

0 - C R 2 ( C H 2 ) d C R = C R 2  
/ ° \   I 

H 2 C - C H - C H 2  

The  olefin-oxyalkyldiol  could  then  be  obtained  with  hydrolsis: 

CH2OCR2(CH2)dCR=CR2  

CHOH 
I 

CH2OH 

Some  examples  of  olefin  alcohols  which  may  be  used  in  this  synthesis  are:  Allyl  alcohol,  2-Butene-1-ol 
(crotyl  alcohol),  2-Methyl-3-butene-1-ol,  2-Methyl-3-butene-2-ol,  3-Methyl-3-butene-1-ol,  (  +  /-)3-Methyl-1- 
penten-3-ol. 

(3)  Tris-oxyalkyldiol  compounds. 

These  compounds  are  derived  from  saturated  trivalent  or  tetravalent  alkyl  groups  and  comprise  alkyl- 
tris-oxyalkyldiols  and  alkyl-hydroxy-tris-oxyalkyldiols. 

Alkyl-tris-oxyalkyldiols  are  represented  by  the  following  structure: 

R ^ C O   CHiCHCOHJCHjOH1 

(CH2)a 

R2C(CH2)bO  CH2CH(OH)CH2OH 

(CH2)C 

R3HCO  CH2CH(OH)CH2OH 

10 
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wherein 
R1  is  -H,  -CH3  or  -CH2CH3, 
R2  is  -H  or  CxH2x+i  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  i sOor l ,  
c  is  0  or  1  . 
An  example  of  an  alkyl-tris-oxyalkyldiol  is  : 

CH2OCH2CH(OH)CH2OH 

H3C  CCH2OCH2CH(OH)CH2OH 

CH2OCH2CH(OH)CH2OH 

These  compounds  can  be  prepared  by  reacting  three  moles  of  epichlorohydrin  and 
triol,  as  illustrated  below,  followed  by  hydrolysis. 

H3C- 

CH2OH 

CCH2OH 

CH2OH 

+  3  C1CH2CH—  CH2 

CH2OCH2CH—  CH2 

/ ° \  
H3C—  C—  CH2OCH2CH  —   CH2 

CH2OCH2CH—  CH2 

The  alkyl-hydroxy-tris-oxyalkyldiols  are  represented  by  the  following  structure: 

OH 

HOCH2CH(OH)CH20  —   L  OCH2CH(OH)CH2OH 

OCH2CH(OH)CH2OH 

An  example  of  an  alkyl-hydroxy-tris-oxyalkyldiol  is: 

11 
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CH2  OH 
I 

HOCH2CH(OH)CH20  CH2CCH2  OCH2CH(OH)CH2OH 
I 

CH2  OCH2CH(OH)CH20H 

io  which  is  prepared  from  three  moles  of  epichlorohydrin  and  one  mole  of  pentaerythritol  followed  by 
hydrolysis. 

(4)  Tetrakis-oxyalkyldiol  compounds 

is  These  compounds  are  derived  from  saturated  tetravalent  alkyl  groups  and  comprise  alkyl-tetrakis- 
oxyalkyldiols  having  the  following  structure: 

OCH2CH(OH)CH2OH 

20  I 
HOCH2CH(OH)CH20  —   L  —   OCH2CH(OH)CH2OH 

OCH2CH(OH)CH2OH 

25 
where  L  is  a  tetravalent  alkyl  group. 

An  example  of  an  alkyl-tetrakis-oxyalkyldiol  is  : 

30 

35 

CH2  —   OCH2CH(OH)CH2OH 

HOH2CH(OH)CH2CO  —   CH2CCH2  —   OCH2CH(OH)CH2OH 

CH2  —   OCH2CH(OH)CH2OH 

This  compound  is  prepared  by  reacting  four  moles  of  epichlorohydrin  with  pentaerythritol  followed  by 
hydrolysis.  Alternates  to  pentaerythritol  were  listed  above.  Polyols  with  more  than  4  hydroxyl  groups  may 

40  also  be  useful,  e.g.  compounds  derived  from  sorbitol  containing  from  2-6  of  the  1-oxy-2,3-propanediol 
groups. 

Mixtures  of  the  above  cosolvents  may  be  used  to  optimize  ink  properties. 
As  little  as  1%  alkylpolyol  ether  cosolvent  has  some  effect,  but  about  3-10%,  based  on  the  total  weight 

of  the  ink  composition,  is  a  preferred  range.  Up  to  70%  by  weight  of  the  cosolvent  can  be  employed  to 
45  maximize  penetration  and  drying  rate,  but  at  the  expense  of  increased  feathering  and  decreased  dispersion 

stability. 

OTHER  INGREDIENTS 

50  The  ink  may  contain  other  ingredients.  For  example,  surfactants  may  be  used  to  alter  surface  tension  as 
well  as  maximize  penetration.  However,  they  may  also  destabilize  the  pigment  dispersion  for  pigmented 
inks.  The  choice  of  a  specific  surfactant  is  also  highly  dependent  on  the  type  of  media  substrate  to  be 
printed.  It  is  expected  that  one  skilled  in  the  art  can  select  the  appropriate  surfactant  for  the  particular  ink 
formulation  and  the  specific  substrate  to  be  used  in  printing.  In  aqueous  inks,  the  surfactants  may  be 

55  present  in  the  amount  of  0.01-5%  and  preferably  0.2-2%,  based  on  the  total  weight  of  the  ink. 
Biocides  may  be  used  in  the  ink  compositions  to  inhibit  growth  of  microorganisms.  Dowicides®  (Dow 

Chemical,  Midland,  Ml),  Nuosept®  (Huls  America,  Inc.,  Piscataway,  NJ),  Omidines®  (Olin  Corp.,  Cheshire, 
CT),  Nopcocides®  (Henkel  Corp.,  Ambler,  PA),  Troysans®  (Troy  Chemical  Corp.,  Newark,  NJ)  and  sodium 

12 
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benzoate  are  examples  of  such  biocides. 
In  addition,  sequestering  agents  such  as  EDTA  may  also  be  included  to  eliminate  deleterious  effects  of 

heavy  metal  impurities. 
Other  known  additives,  such  as  humectants,  viscosity  modifiers,  film  binders  and  other  acrylic  or  non- 

5  acrylic  polymers  made  also  be  added  to  improve  various  properties  of  the  ink  compositions. 

INK  PREPARATION 

The  pigmented  inks  are  prepared  by  dispersing  the  selected  pigment  and  dispersant  with  water.  The 
io  dispersing  step  may  be  accomplished  in  a  horizontal  mini  mill,  a  ball  mill,  an  attritor,  or  by  passing  the 

mixture  through  a  plurality  of  nozzles  within  a  liquid  jet  interaction  chamber  at  a  liquid  pressure  of  at  least 
1000  psi  to  produce  a  uniform  dispersion  of  the  pigment  particles  in  the  aqueous  carrier  medium. 
Alkylpolyol  ethers  as  well  as  other  cosolvents  may  be  present  during  the  dispersion.  The  dye-based  inks 
are  prepared  in  a  well  agitated  vessel  rather  than  in  dispersing  equipment. 

is  It  is  generally  desirable  to  make  the  ink  jet  inks  in  concentrated  form,  which  are  subsequently  diluted  to 
the  appropriate  concentration  for  use  in  the  ink  jet  printing  system.  This  technique  permits  preparation  of  a 
greater  quantity  of  ink  from  the  equipment.  By  dilution,  the  ink  is  adjusted  to  the  desired  viscosity,  color, 
hue,  saturation  density,  and  print  area  coverage  for  the  particular  application. 

Jet  velocity,  separation  length  of  the  droplets,  drop  size,  and  stream  stability  are  greatly  affected  by  the 
20  surface  tension  and  the  viscosity  of  the  ink.  Pigmented  ink  jet  inks  suitable  for  use  with  ink  jet  printing 

systems  should  have  a  surface  tension  in  the  range  of  about  20  dyne/cm  to  about  70  dyne/cm  and,  more 
preferably,  in  the  range  30  dyne/cm  to  about  70  dyne/cm.  Acceptable  viscosities  are  no  greater  than  20  cP, 
and  preferably  in  the  range  of  about  1.0  cP  to  about  10.0  cP.  The  ink  has  physical  properties  compatible 
with  a  wide  range  of  ejecting  conditions,  i.e.,  driving  voltage  and  pulse  width  for  thermal  ink  jet  printing 

25  devices,  driving  frequency  of  the  piezo  element  for  either  a  drop-on-demand  device  or  a  continuous  device, 
and  the  shape  and  size  of  the  nozzle.  They  may  be  used  with  a  variety  of  ink  jet  printers  such  as 
continuous,  piezoelectric  drop-on-demand  and  thermal  or  bubble  jet  drop-on-demand,  and  are  particularly 
adapted  for  use  in  thermal  ink  jet  printers.  The  inks  have  excellent  storage  stability  for  a  long  period  and  do 
not  clog  in  an  ink  jet  apparatus.  Fixing  the  ink  on  the  image  recording  material,  such  as,  paper,  fabric,  film, 

30  etc.,  can  be  carried  out  rapidly  and  accurately. 
The  printed  ink  images  have  clear  color  tones,  high  density,  excellent  water  resistance  and  lightfast- 

ness.  Furthermore,  the  ink  does  not  corrode  parts  of  the  ink  jet  printing  device  it  comes  in  contact  with. 

EXAMPLES 
35 

The  following  examples  further  illustrate  the  invention. 

COSOLVENT  PREPARATION 

40  A.  Preparation  of  1',4'-Butylene-bis-(1-oxy-2,3-propanediol) 

A  solution  was  prepared  from: 
40.4  g  1  ,4-butanediol  diglycidyl  ether  (Aldrich  Chem  Co.) 
30  ml  tetrahydrofuran  (Aldrich  Chem  Co.) 

45  30  ml  water 
The  solution  was  cooled  in  an  ice  bath  and  stirred  while  3.0  ml  of  concentrated  sulfuric  acid  was  added 

dropwise.  After  the  vigorous  reaction  subsided,  the  solution  was  stirred  overnight  at  room  temperature.  The 
pH  was  adjusted  to  neutral  using  13  g  of  solid  sodium  carbonate  and  the  mixture  was  evaporated  to 
dryness.  The  residue  was  distilled  at  0.08  mmHg  and  1  50-200  °C  to  give  22.3  g  of  product  as  a  yellow 

50  liquid.  NMR  data  agreed  with  the  proposed  structure. 

B.  Preparation  of  1',5'-Pentylene-bis-(1-oxy-2,3-propanediol) 

To  a  solution  of  10.4  g  of  1  ,5-Pentanediol  (Aldrich  Chem.  Co.)  in  90  ml  50%  sodium  hydroxide  solution, 
55  was  added  56  g  of  epichlorohydrin  (Aldrich  Chem.  Co.)  and  5.0  g  of  tetrabutylammonium  sulfate  (Aldrich 

Chem.  Co.).  The  resultant  mixture  was  stirred  for  15  hours  at  ambient  temperature  before  being  extracted 
with  ethyl  acetate.  The  ethyl  acetate  solution  was  dried  over  magnesium  sulfate,  filtered,  and  concentrated 
under  vacuum  to  give  14.8  gm  of  a  soft  yellow-brown  solid. 

13 
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The  solid  diepoxy  compound  was  added  to  a  solution  of  1.0  ml  concentrated  sulfuric  acid  and  50  ml 
water  and  stirred  at  room  temperature  overnight.  The  pH  of  the  solution  was  adjusted  to  neutral  using 
sodium  carbonate,  and  then  the  water  was  removed  under  vacuum.  The  residue  was  distilled  at  0.5  mmHg 
and  1  00-1  55  °  C  to  give  a  thin  liquid  (8.6  gm). 

5 
C.  Preparation  of  1-Allyloxy-2,3-propanediol 

A  solution  was  prepared  from: 
22.8  g  allyl  glycidyl  ether  (Aldrich  Chem  Co.) 

io  30  ml  tetrahydrofuran  (Aldrich  Chem  Co.) 
30  ml  water 
The  solution  was  cooled  in  an  ice  bath  and  stirred  while  3.0  ml  of  concentrated  sulfuric  acid  was  added 

dropwise.  After  the  vigorous  reaction  subsided,  the  solution  was  stirred  overnight  at  room  temperature.  The 
pH  was  adjusted  to  neutral  using  about  9  g  of  solid  sodium  carbonate  and  was  evaporated  to  dryness.  The 

is  residue  was  distilled  at  0.4  mmHg  and  110-160°C  to  give  11.6  g  of  product  as  a  water-white  liquid.  NMR 
data  agreed  with  the  proposed  structure. 

DISPERSANT  PREPARATION 

20  A  block  copolymer  of  n-butyl  methacrylate  and  methacrylic  acid  was  prepared  as  follows: 
3750  grams  of  tetrahydrofuran  and  7.4  grams  of  p-xylene,  were  added  to  a  12-liter  flask  equipped  with 

a  mechanical  stirrer,  thermometer,  nitrogen  inlet,  drying  tube  outlet,  and  addition  funnels.  The  catalyst, 
tetrabutyl  ammonium  m-chlorobenzoate,  (3.0  ml  of  a  1  .0  M  solution  in  acetonitrile),  was  then  added  to  the 
flask.  291.1  grams  (1.25  M)  of  an  initiator,  1  ,1-bis(trimethyl-siloxy)-2-methyl  propene,  were  injected.  Feed  I 

25  which  consisted  of  tetrabutyl  ammonium  m-chlorobenzoate,  was  started  and  added  over  150  minutes.  Feed 
II  which  consisted  of  1976  gm  (12.5  M)  trimethylsilyl  methacrylate,  was  started  and  added  over  35  minutes. 
One  hundred  and  eighty  minutes  after  Feed  II  was  completed  (over  99%  of  the  monomers  had  reacted), 
Feed  III,  which  consisted  of  1772  gm  (12.5  M)  butyl  methacrylate,  was  started  and  added  over  30  minutes. 

At  400  minutes,  780  grams  of  dry  methanol  were  added  to  the  above  solution  and  distillation 
30  commenced.  During  the  first  stage  of  distillation,  1300.0  grams  of  material  with  a  boiling  point  below  55  °C 

were  removed  from  the  flask.  The  theoretical  amount  of  methoxytrimethylsilane,  having  a  boiling  point  of 
54  °C,  to  be  removed  was  1144.0  grams.  Distillation  continued  during  the  second  stage  while  the  boiling 
point  increased  to  76  °C.  5100  gms  of  isopropanol  were  added  during  the  second  stage  of  distillation.  A 
total  of  7427  grams  of  solvent  were  removed.  The  resultant  resin  solution  contained  55.8%  solids  and  had  a 

35  neutralization  equivalent  of  4.65  milliequivalents  of  potassium  hydroxide  per  gram  of  solids. 

Neutralization  of  Dispersant: 

The  following  ingredients  were  added  to  a  1000  ml  cylindrical  polyethylene  bottle: 
40  200.0  grams  of  dispersant  solution 

174.4  grams  of  15%  potassium  hydroxide 
137.6  grams  of  deionized  water 
The  mixture  was  tumbled  on  a  roller  mill  for  3-4  hours  and  then  magnetically  stirred  for  16-20  hours  to 

give  a  slightly  cloudy  solution. 
45 

PREPARATION  OF  PIGMENT  DISPERSION 

The  following  materials  were  added  to  a  1  liter  beaker: 
78.3  grams  of  deionized  water 

50  66.7  grams  of  neutralized  dispersant  solution 
3.0  grams  of  15%  potassium  hydroxide 
The  solution  was  mechanically  stirred  while  20.0  grams  of  carbon  black  pigment,  FW  18  (Degussa 

Corp.,  Ridgefield  Park,  NJ)  were  added  in  portions  while  stirring  was  continued  for  30  minutes.  The  contents 
were  then  added  to  a  Mini  Motormill  100  (Eiger  Machinery  Inc.,  Bensenville,  IL)  with  another  32  grams  of 

55  deionized  water  as  a  rinse  and  were  milled  at  3500  rpm  for  one  hour.  The  yield  was  190.8  grams.  The  pH 
was  7.6.  The  particle  size  was  138  nm  as  determined  by  a  Brookhaven  BI-90  Particle  analyser  (Brookhaven 
Instruments  Corp.,  Holtsville,  NY). 
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PREPARATION  OF  INKS 

The  following  ingredients  were  combined  and  added  with  magnetic  stirring  over  10-15  minutes  to  22.5 
grams  of  pigment  dispersion: 

5  2.6  grams  diethylene  glycol  (Aldrich  Chem  Co.) 
2.6  grams  cosolvent  (from  Table  1) 
0.5  grams  Silwet®  L-77  (Union  Carbide  Corp.,  Danbury,  CT) 
37.2  grams  deionized  water 
The  inks  were  then  evaluated  for  decap  properties,  dispersion  stability  and  drying  times.  Decap  times 

io  were  obtained  on  a  Hewlett  Packard  Deskjet  printer  that  had  been  altered  so  that  the  ink  cartridge  would  not 
be  vacuum  suctioned  nor  spit  into  a  spitoon.  The  last  time  interval  that  the  particular  drop  did  not  fail  was 
noted.  Results  are  reported  in  Table  2.  A  longer  time  interval  indicates  a  more  reliable  ink. 

Dispersion  stability  was  obtained  by  subjecting  15  grams  of  ink  to  four  temperature  cycles,  each  cycle 
consisting  of  4  hours  at  -20  °  c  and  4  hours  at  60  °  C.  Particle  sizes  were  measured  on  a  Brookhaven  BI-90 

is  Particle  Size  Analyzer  (Brookhaven  Instruments  Corp.)  before  and  after  cycling,  and  the  change  in  particle 
size  calculated.  The  large  increase  in  particle  size  indicates  a  less  stable  dispersion.  Results  are  reported  in 
Table  3. 

Drying  times  were  obtained  by  rapidly  printing  a  series  of  solid  patterns  on  semi-absorbent  paper 
(Gilbert  Bond;  Mead  Co.,  Dayton,  OH)  with  a  Hewlett  Packard  DeskJet  printer  and  then  wiping  the  print 

20  immediately  after  printing  and  at  15  second  intervals  thereafter.  The  time  at  which  the  printed  ink  would  no 
longer  smear  was  recorded.  Results  are  reported  in  Table  3.  Inks  with  a  rating  of  15  seconds  gave  trace 
smears  at  the  15  second  interval  and  no  visible  smear  at  30  seconds. 

TABLE  1 
25 

Sample  #  Identification  Source 

1  Diethylene  Glycol  Aldrich 
2  Glycerol  Aldrich 
3  1-lsopropoxy-2,3-propanediol 
4  1-n-Butoxy-2,3-propanediol 
5  1-Cyclohexyloxy-2,3-propanediol 
6  1-(2'-Ethyl-hexyloxy)-2,3-propanediol 
7  2-(Butoxyethoxy)ethanol  Aldrich 
8  1-Allyloxy-2,3-propanediol 
9  2',2'-Dimethyl-propylene-1',3'-bis  (1-oxy-2,3-propanediol) 
10  1',4'-Butylene-bis-(1-oxy-2,3-propanediol) 
11  1',5'-Pentylene-bis-(1-oxy-2,3-propanediol) 

laboratory  preparation  from  above. 

45 

50 

55 
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TABLE  2 

Sample  #  1st  Drop  (seconds)  32nd  Drop  (minutes) 

1  50  0.9 
2  25  1  .3 
3  50  2.0 
4  55  1  .3 
5  50  1  .3 
6  40  0.7 
7  85  5-10 
8  95  >1080* 
9  50  60-120 
10  50  180-360 
1  1  65  720-900 

'Test  terminated  at  indicated  time  interval  without  a  drop  failure. 

20  TABLE  3 

Sample  #  Change  in  Particle  Size  Drying  Time  (seconds) 
(delta  nanometers) 

1  6  15-30 
2  -5  30-45 
3  4  15-30 
4  35  ca.  15 
5  29  0-15 
6  159  0-15 
7  44  0-15 
8  17  0-15 
9  10  0-15 
10  6  0-15 
11  10  ca.  15 

Claims 

1.  An  aqueous  ink  jet  ink  composition  comprising: 
(a)  an  aqueous  carrier  medium, 
(b)  a  colorant;  and 
(c)  at  least  one  alkylpolyol  ether  cosolvent  having  a  solubility  in  water  of  at  least  4.5%  at  25  °C,  and 
which  is  selected  from  the  group  of: 

(1)  alkyl-bis-oxyalkyldiol  compounds  represented  by  the  formula: 

50 

55 

16 
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R ^ C O X 1  

( C H ^  

R2C(CH2)bOX2 

(CH2)C 

R3HCOX3 

wherein 
X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -CnH2n,  where 

n  =  2-6; 
20  R1  is  -H,  -CH3  or  -CH2CH3, 

R2  is  -H  or  CxH2x+i  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  i sOor l ,  

25  c  is  0  or  1  ; 
(2)  olefinic-oxyalkyl  diol  compounds  represented  by  the  formula: 

30 

35 

40 

R ^ C O X 1  

I 

(CHj ) ,  

J   
,  R2C(CH2)bOX2 

(CHj) ,  

3  
I  

,  R3HCOX3 

wherein 
45  X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -C(R)2(CH2)- 

dCR  =  C(R)2,  where  d  =  0  or  1  and  R  is  -H  or  -CH3; 
R1  is  -H,  -CH3  or  -CH2CH3, 
R2  is  -H  or  CxH2x+i  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 

50  a  is  1-4, 
b  i sOor l ,  
c  is  0  or  1  ; 

(3)  alkyl-tris-oxyalkyldiol  compounds  represented  by  the  formula: 

55 

17 



EP  0  603  469  A1 

10 

15 

R ^ C O X 1  

(CHj) ,  

R2i(CH2)bOX2 

(CH2)C 

R3HCOX3 

wherein 
X1,  X2,  and  X3  represent  -H  or  -CH2CH(OH)CH2OH,  with  the  proviso  that  any  two  of  X1,  X2,  and 

X3  represent  -CH2CH(OH)CH2OH; 
20  R1  is  -H,  -CH3  or  -CH2CH3, 

R2  is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  i sOor l ,  

25  c  is  0  or  1  ;  and 
(4)  alkyl-tetrakis-oxyalkyldiol  compounds  represented  by  the  formula: 

J 

30  I 

HOCH2CH(OH)CH20-L-OCH2CH(OH)CH2OH 

l  

35 
where 

L  is  a  tetravalent  alkyl  group,  and 
J  is  is  -OCH2CH(OH)CH2OH  or  -OH. 

2.  The  ink  composition  of  claim  1,  wherein  said  colorant  is  a  pigment  dispersion  comprising  a  pigment  and 
40  a  dispersant. 

3.  The  ink  composition  of  claim  2,  wherein  the  dispersant  is  a  polymeric  dispersant. 
4.  The  ink  composition  of  claim  3,  wherein  said  polymeric  dispersant  comprises  a  block  copolymer  and 
wherein  the  ink  composition  comprises  approximately  0.1  to  8%  pigment,  0.1  to  8%  block  copolymer,  and 
94  to  99.8%  aqueous  carrier  medium  and  alkylpolyol  ether  cosolvent,  based  upon  the  total  weight  of  the  ink 

45  composition. 
5.  The  ink  composition  of  claim  1,  wherein  said  colorant  is  a  dye,  and  wherein  said  ink  composition 
comprises  approximately  0.2  to  20%  dye,  and  80  to  99.8%  aqueous  carrier  medium  and  alkylpolyol  ether 
alkylpolyol  ether  cosolvent,  based  on  the  total  weight  of  the  ink  composition. 
6.  The  ink  composition  of  claim  1,  wherein  the  alkylpolyol  ether  cosolvent  is  an  alkyl-bis-oxyalkyldiol 

50  compound  represented  by  the  formula: 

55 

18 
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10 

R ^ C O X 1  

( C H ^  

R2C(CH2)bOX2 

( C H ^  

R3HCOX3 

15 
wherein 

X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -CnH2n,  where  n  =  2- 
6; 

R1  is  -H,  -CH3  or  -CH2CH3, 
20  R2  is  -H  or  CxH2x+i  wherein  x  is  1-4,  and 

R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  is  0  or  1  ,  and 
c  is  0  or  1  . 

25  6.  The  ink  composition  of  claim  5,  wherein  n  is  3-5. 
7.  The  ink  composition  of  claim  5,  wherein  n  is  4. 
8.  The  ink  composition  of  claim  1,  wherein  the  alkylpolyol  ether  cosolvent  is  an  olefin  oxyalkyl  diol 
compound  represented  by  the  formula: 

30 

35 

40 

R ^ C O X 1  

( C H ^  

R2C(CH2)bOX2 

(CH2)C 

R3HCOX3 

45 
wherein 

X1,  X2,  and  X3  represent  -H,  with  the  proviso  that  one  of  X1,  X2,  or  X3  represents  -C(R)2(CH2)dCR  =  C- 
(R)2,  where  d  =  0  or  1  and  R  is  -  H  or  -CH3; 

R1  is  -H,  -CH3  or  -CH2CH3, 
50  R2  is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 

R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  is  0  or  1  ,  and 
c  is  0  or  1  . 

55  9.  The  ink  composition  of  claim  8,  wherein  R  =  -H  and  d  =  0. 
10.  The  ink  composition  of  claim  5  or  9,  wherein  R1,  R2  and  R3  are  -H,  and  a,  b  and  c  are  0. 
11.  The  ink  composition  of  claim  1,  wherein  the  alkylpolyol  ether  cosolvent  is  an  alkyl-tris-oxyalkyldiol 
compound  represented  by  the  formula: 

19 
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R ^ C O X 1  

(CH2). 

R2C(CH2)bOX2 

(CH2)c 

R3HCOX3 

wherein 
X1,  X2,  and  X3  represent  -H  or  -CH2CH(OH)CH2OH,  with  the  proviso  that  any  two  of  X1,  X2,  and  X3 

represent  -CH2CH(OH)CH2OH; 
R1  is  -H,  -CH3  or  -CH2CH3, 

20  R2  is  -H  or  CxH2x+1  wherein  x  is  1-4,  and 
R3  is  -H,  -CH3  or  -CH2CH3; 
a  is  1-4, 
b  is  0  or  1  ,  and 
c  is  0  or  1  . 

25  12.  The  ink  composition  of  claim  1,  wherein  the  alkylpolyol  ether  cosolvent  is  an  alkyl-tetrakis-oxyalkyldiol 
compound  represented  by  the  formula: 

J 

HOCH2CH(OH)CH20-L-OCH2CH(OH)CH20H 

J 

35 
where 

L  is  a  tetravalent  alkyl  group;  and 
J  is  -OCH2CHOHCH2OH  or  -OH. 

13.  The  ink  composition  of  claim  1,  wherein  aqueous  carrier  medium  comprises  from  30%  to  95%  water 
40  based  on  the  total  combined  weight  of  the  aqueous  carrier  medium  and  the  alkylpolyol  ether  cosolvent. 

14.  The  ink  composition  of  claim  1,  wherein  the  ink  composition  comprises  3-25%  alkylpolyol  ether 
cosolvent  based  on  the  total  weight  of  the  ink  composition. 
15.  The  ink  composition  of  claim  1,  wherein  the  ink  composition  comprises  3-10%  alkylpolyol  ether 
cosolvent  based  on  the  total  weight  of  the  ink  composition. 

50 

55 

20 



Europaisches 
Patentamt 

EUROPAISCHER  RECHERCHENBERICHT rNumraer  oer  Aiimeiaung 
EP  93  11  4467 

EINSCHLAGIGE  DOKUMENTE 

Kategorie Kennzeichnung  des  Dokuments  nut  Angabe,  soweit  erforderlicfa, 
der  maBgeblichen  Teile 

Betnttt 
Anspruch ANMELDUNG  (IntCLS) 

A 

A 

JS-A-5  169  437  (YOUNG  S.  YOU) 

EP-A-0  445  734  (CANON  KK) 

C09D11/00 

SACHGKBIETE  (Int.CI.S) 
uuyu 

Der  vorliegende  Recherchenbericht  wurde  fur  alle  Paten  tanspriiche  erstellt 

DEN  HAAG 
AMcHMMatui  *r  ucMtae 
23.  Marz  1994 

mier 
Girard,  Y 

KATEGORIE  DER  GENANNTEN  DOKUMENTE 
X  :  von  besonderer  Bedeutung  allein  betrachtet 
Y  :  von  besonderer  Bedeutung  in  Verbindung  rait  einer 

anderen  Verbffentlichung  derselben  Kategorie A  :  technologischer  Hintergrund 
O  :  nichtschriftliche  Offenbarung P  :  Zwiscbenliteratur 

T  :  der  Erfindung  zugrunde  liegende  Iheorien  Oder  brunasatze 
E  :  Uteres  Patentdokument,  das  jedoch  erst  am  oder 

nach  dero  Anmeldedatun  vertiffentlicht  worden  ist 
D  :  in  der  Anmeldung  angefUhrtes  Dokument 
L  :  aus  andern  Grttnden  angefUhrtes  Dokument 
&  :  Mitglied  der  gleichen  Patentfamilie,  u  herein  stimmendes 

Dokument 


	bibliography
	description
	claims
	search report

