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(57)  A  process  for  the  desizing  and  simultaneous 
dyeing  of  synthetic  fibres  and  their  mixtures,  in  which  it 
is  envisaged  that  these  fibres  are  pure  polyesters  and 
polyamides  or  polyester/viscose  or  polyamide/poly- 
acrylic  mixtures.  The  invention  is  based  on  the  develop- 
ment  and  application  of  a  new  detergent/humectant 
surfactant  which  has  a  dispersant  effect  far  higher  than 
those  usually  employed.  This  surfactant  is  made  up  on 
the  basis  of  an  alcohol  with  8  to  1  4  carbon  atoms,  with 
2  to  1  0  moles  of  propylene  oxide  mixed  with  an  alcohol 
between  7  and  1  5  oxyethilated  carbon  atoms  with  1  to  8 
moles  of  ethylene  oxide  and  then  phosphated  and/or 
phosphorylated. 

The  use  of  this  surfactant  with  other  selected  prod- 
ucts  enables  desizing  and  dyeing  to  be  undertaken  in 
processes  in  succession,  with  improvements  on  con- 
ventional  processes,  and  savings  in  time  and  water  are 
to  be  stressed. 
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Description 

[0001  ]  This  invention  refers  to  a  process  for  the  simul- 
taneous  desizing  and  dyeing  of  synthetic  fibres  and 
their  mixtures,  in  general,  and,  more  specifically,  in  pol-  5 
yester  fibres  and  their  mixtures  with  viscose  and  in 
polyamide  fibres  and  their  mixtures  with  elastomer 
fibres. 
[0002]  The  invention  develops  a  dyeing  system  with- 
out  having  to  carry  out  prior  boiling  out  and  desizing,  w 
with  the  resulting  savings  in  material,  energy  and  time 
compared  to  conventional  methods. 
[0003]  The  invention  is  based  on  the  development  and 
application  of  a  new  detergent/humectant  surfactant 
with  a  dispersant  effect  much  greater  than  those  known  15 
and  used  at  the  present  time. 
[0004]  In  the  current  state-of-the-art,  it  is  well  known 
that,  prior  to  dyeing,  heat  treatments  are  necessary  to 
ensure  the  dimensional  stability  of  polyester  fibres. 
These  forming  and  fixing  treatments  are  usually  per-  20 
formed  with  hot  air  between  180  and  210°C  in  a  Tenter- 
ing  Machine. 
[0005]  It  is  also  well  known  that  these  fibres  are 
deoiled  and  desized  in  weakly  alkaline  media,  for  exam- 
ple,  in  a  sodium  carbonate  solution  in  the  presence  of  25 
non-ionic  detergents,  operating  at  temperatures  from  80 
to  1  00°C,  in  the  case  of  pure  polyester  fibres,  and  at 
lower  temperatures  in  certain  mixtures  with  other  natu- 
ral  or  synthetic  fibres. 
[0006]  Plastosoluble  dyes  and  disperse  dyes  which  30 
are  incorporated  under  pressure  at  a  high  temperature 
(in  the  order  of  130°C)  are  used  for  dyeing  these  fibres, 
amongst  others. 
[0007]  In  the  case  of  blends  with  viscose,  it  must  be 
borne  in  mind  that  they  are  desized  in  the  presence  of  35 
non-ionic  detergents  at  temperatures  between  60  and 
80°C,  in  a  neutral  medium,  and  direct  dyes  as  well  as 
sulphur  or  vat  dyes  or  reactive  dyes  which  may  form 
chemical  links  with  cellulose  fibres  are  used  for  dyeing 
them.  40 
[0008]  Polyamide  fibres  are  desized  in  strongly  alka- 
line  media  at  80-1  00°C.  Acid  type  dyes  are  used  for 
subsequent  dyeing,  in  the  presence  of  combining 
agents  and  at  temperatures  between  100  and  1  10°C  in 
circulation  machines.  45 
[0009]  The  use  of  these  fibres  in  mixtures  with  other 
fibres  requires  specific  treatment  of  the  second  compo- 
nent.  Elastomer  fibres  are  desized  in  a  reducing  acid 
medium,  using  a  non-ionic  detergent  medium.  They  are 
usually  boiling  dyed  with  the  purpose  of  increasing  dye  so 
permeability  whilst  the  medium's  acidity  is  maintained. 
[0010]  It  must  be  added,  in  the  state-of-the-art,  that 
the  desizing  process  calls  for  different  techniques 
because  of  the  diverse  nature  of  the  sizing  products.  For 
example,  in  viscose  fibres,  soluble  cellulose  esters  are  55 
used,  in  polyesters,  acrylic  esters  and  polyester  resins 
are  used,  and  in  polyamides,  polyacrylic  acids  are 
employed. 
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[001  1  ]  In  the  same  way,  two  large  groups  of  dyes  may 
be  distinguished  for  dyeing,  water  soluble  and  insoluble 
dyes,  using  processing  technologies  in  a  discontinuous 
or  continuous  treatment  in  machines  at  atmospheric 
pressure  or  low  pressure  at  temperatures  over  1  00°C. 
In  the  first  case,  there  are  machines  with  bath  circula- 
tion  or  with  material  circulation  and  dyeing  at  high  tem- 
perature  is  usually  performed  in  an  autoclave  working 
by  bath  circulation.  In  other  cases,  the  wet,  discontinu- 
ous  treatment  is  performed  by  making  the  textile  fabric 
continuously  circulate  in  the  form  of  a  cord  through  noz- 
zle  or  jet  staining  facilities. 
[0012]  As  stated  at  the  beginning,  the  process 
described  in  this  Specification,  protection  of  which  is 
being  applied  for,  refers  to  a  system  for  simultaneous 
desizing  and  dyeing  of  synthetic  fibres  and  their  mix- 
tures. 
[0013]  Extensive  research  into  dyeing  processes  in 
polyester  and  polyamide  fibres  and  their  mixtures  with 
viscose  and  elastomer  fibres  respectively  have  enabled 
a  new  surfactant  (detergent/humectant)  to  be  discov- 
ered.  Such  agent  has  a  great  dispersant  effect,  much 
greater  than  those  usually  employed. 
[0014]  The  agent  is  made  up  on  the  basis  of  an  alco- 
hol  with  8  to  14  carbon  atoms  with  2  to  10  ethylene 
oxide  moles  plus  1  to  7  propylene  oxide  moles,  mixed 
with  an  alcohol  between  7  and  15  oxyethylenated  car- 
bon  atoms  with  1  to  8  moles  of  ethylene  oxide  and  then 
phosphated  and/or  phosphorylated. 
[0015]  The  combination  of  this  new  agent  and  the 
selection  of  other  products  used,  which  will  be 
described  later,  enabled  desizing  and  dyeing  to  be 
undertaken  in  successive  processes,  both  in  autoclave 
processes  and  in  nozzle  or  jet  staining  processes. 
[001  6]  The  process  described  as  a  new  invention  dis- 
plays  many,  major  improvements  over  the  conventional 
processes.  Some  of  these  advantages  may  be  cited, 
without  their  description  representing  a  limitation  on  the 
content  of  this  invention. 
[001  7]  Firstly,  as  a  prior  desizing  and  the  pertinent 
washings  are  not  performed,  the  process  time  is 
reduced  by  over  1  hour,  since  the  prior  boiling  out  used 
in  the  conventional  process  requires  an  estimated  time 
of  1  hour  50  minutes,  and  there  is  also  a  saving  in  water 
estimated  at  30  litres/kg  of  material,  since  the  water 
used  in  the  process  according  to  this  invention  is  the 
same  as  that  in  the  dyeing  process. 
[001  8]  Secondly,  prior  identification  of  the  type  of  syn- 
thetic  sizer,  for  instance,  polyester  sizers,  acrylates, 
poly  (alcohol  vinyl)  and  their  mixtures  is  not  necessary. 
[001  9]  Another  advantage  consists  in  the  reduction  in 
the  amount  of  acid  necessary  to  obtain  a  suitable  pH  for 
dyeing. 
[0020]  A  reduction  in  differential  pressures  occurs  in 
autoclave  dyeing,  as  a  result  of  the  effect  that  the  sur- 
factant  which  is  the  subject  of  this  invention  produces  on 
the  sizers  and  other  materials  or  dirt. 
[0021  ]  Likewise,  filtrates  from  the  sizing  agent  which 
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are  produced  at  the  bottom  of  the  packet  (fabric  in  con- 
tact  with  the  material  holder)  are  totally  removed. 
[0022]  Other  advantages  relate  to  the  improvement  in 
the  dispersion  of  dyes  and  to  the  fact  of  eliminating 
antireducing  treatments  on  polyester/FIBRANE  articles,  s 
thus  avoiding  reducing  dyes  without  the  need  to  under- 
take  any  special  treatment. 
[0023]  Finally,  it  must  be  pointed  out  that  the  process 
allows  the  raw  fabric  to  be  heat  set  with  no  subsequent 
difficulties  involved  in  removing  the  sizers.  to 
[0024]  To  summarize,  as  a  consequence  of  the  advan- 
tages  listed  above,  the  new  process  described  in  this 
specification  represents  a  reduction  in  processing  time 
by  about  4  hours  in  comparison  with  known  processes, 
and  a  reduction  in  water  consumption  by  30  litres  of  15 
water  per  Kg.  of  material  treated. 
[0025]  Some  examples  of  embodiment  are  described 
for  a  clearer  presentation.  They  do  not  represent  any 
limiting  aspect  on  other  possible  applications. 

20 
EXAMPLE  1 

Process  for  pure  polyester  (100%)  in  a  nozzle  or  jet 
process. 

25 
[0026]  The  apparatus  is  filled  by  adding  the  surfactant 
at  a  concentration  of  1  .5  gm./litre  and  the  textile  material 
is  then  loaded,  heating  to  50°C  at  a  heating  rate  of 
2°C/minute,  keeping  it  in  circulation  for  5  minutes.  One 
percent  (1%)  of  a  levelling/dispersant  agent  is  then  30 
added,  formed  by  a  mixture  of  an  ethoxylated  fatty  acid 
with  non-ionic  surfactants  or  on  the  basis  of  a  linear 
polycondensate  in  an  aqueous  solution,  0.3  to  1.0%  of 
a  fold/sliding  inhibitor  agent  on  the  basis  of  alkylenepol- 
yglycolether  oleate  and  acetic  acid  to  obtain  a  pH  of  5.  35 
After  circulating  the  textile  material  for  5  minutes  at 
50°C,  a  required  %  of  dispersed  dye  is  added  and  the 
temperature  is  raised  to  1  30°C  at  a  rate  of  2°C/minute, 
keeping  the  system  at  130°C  for  30-45  minutes  and 
then  cooling  down  to  80°C  when  the  system  is  emptied,  40 
washed  and  discharged. 

EXAMPLE  2 

Process  for  pure  polyester  (100%)  in  a  nozzle  or  jet  45 
process. 

[0027]  A  variant  on  Example  1  is  to  fill  the  apparatus 
initially  with  1  .5  gm/litre  of  surfactant  and  0.3-1%  of  the 
fold/sliding  inhibitor  agent  on  the  basis  of  alkylenepoly-  so 
glycolether  oleate.  The  textile  material  is  loaded,  and 
the  temperature  is  raised  up  to  50°C  by  heating  at 
2°C/minute  and  keeping  it  in  circulation  for  5  minutes, 
then  adding  1%  of  one  of  the  levelling/dispersant  agents 
described  in  example  1  ,  adjusting  the  pH  to  a  value  of  5  ss 
with  acetic  acid  and  circulating  the  material  for  another 
5  minutes.  A  suitable  percentage  of  the  dispersed  dye  is 
added,  the  temperature  is  raised  up  to  130°C  by  heating 

at  a  rate  of  2°C/minute  and  the  system  is  kept  at  1  30°C 
for  30-45  minutes,  after  which  it  is  cooled  down  to  80°C, 
emptied,  washed  and  discharged. 

EXAMPLE  3 

Process  for  pure  polyester  (100%)  in  an  autoclave. 

[0028]  The  same  stages  are  followed  and  means  used 
as  described  in  Example  1  . 

EXAMPLE  4 

Process  for  pure  polyester  (100%)  in  a  nozzle  or  jet 
process  in  the  presence  of  acrylic  sizers. 

[0029]  This  example  is  a  modification  of  Example  2, 
when  some  types  of  acrylic  sizers  are  used. 
[0030]  The  apparatus  is  filled  with  1  .5  gm/litre  of  the 
surfactant,  0.3-1%  of  the  fold/sliding  inhibitor  agent  and 
1%  of  any  of  the  levelling/dispersant  agents  described 
in  example  1  .  The  pH  is  adjusted  to  between  4.5  and  5 
with  acetic  acid  and  the  system  circulated  for  5  minutes 
at  50°C.  The  required  percentage  of  dispersed  dye  is 
added,  the  temperature  is  raised  up  to  1  30°C  by  heating 
at  a  rate  of  2°C/minute. 
[0031]  The  system  is  maintained  at  130°C  for  30-45 
minutes  and  then  cooled  to  80°C  and  4  gm/litre  of 
sodium  carbonate  is  added  and  the  system  circulated 
for  10  minutes,  after  which  it  is  emptied,  washed  and 
discharged. 

EXAMPLE  5 

Process  for  polyester/viscose  blends  in  a  nozzle  or 
jet  process  with  dispersed  and  direct  dyes. 

[0032]  The  apparatus  is  filled  with  1  .5  gm/litre  of  the 
surfactant  and  loaded  with  the  textile  material.  The  tem- 
perature  is  raised  by  heating  to  40°C  at  a  rate  of 
2°C/minute  and  circulating  for  5  minutes.  One  percent 
(1%)  of  levelling/dispersant  agent  on  the  basis  of  a  mix- 
ture  of  ethoxylated  fatty  acid  with  non-ionic  surfactants, 
0.3  to  1%  of  the  fold/sliding  inhibitor  agent  on  the  basis 
of  alkylenepolyglycolether  oleate  or  a  levelling/fold 
inhibitor  agent  on  the  basis  of  a  sulphonated  fatty  acid 
and  acetic  acid  to  fix  a  pH  of  5  are  added,  and  the  sys- 
tem  is  circulated  for  5  minutes. 
[0033]  The  required  percentages  of  the  dispersed  dye 
and  the  direct  dye  are  added,  then  the  temperature  is 
raised  up  to  1  30°C  by  heating  at  2°C/minute,  keeping 
the  system  at  this  temperature  for  1  5  to  40  minutes  and 
then  cooling  to  60°C,  emptying  and  washing,  fixing  if 
necessary  and  finally  discharging. 
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EXAMPLE  6 

Process  for  polyester/viscose  blends  in  a  nozzle  or 
jet  process  with  disperse  and  reactive  dyes. 

5 
[0034]  The  apparatus  is  filled  by  adding  1  .5  gm/litre  of 
the  surfactant,  loading  the  textile  material  and  heating  to 
50°C  at  2°C/minute.  At  that  temperature,  the  system  is 
circulated  for  5  minutes  and  1%  of  a  levelling/dispersant 
agent  on  the  basis  of  a  blend  of  ethoxylated  fatty  acid  10 
with  non-ionic  surfactants  and  0.3-1%  of  a  fold/sliding 
inhibitor  agent  on  the  basis  of  alkylenepolyglycolether 
oleate  are  added  and  the  pH  is  adjusted  to  5  using  ace- 
tic  acid.  After  5  minutes,  a  suitable  percentage  of  the 
dispersed  dye  is  added,  heating  to  130°C  at  is 
2°C/minute,  maintaining  the  system  for  30  to  45  minutes 
after  which  it  is  cooled  to  80°C,  emptied  and  washed.  It 
is  then  filled  and  50-100  gm/litre  of  sodium  chloride  or 
sulphate  are  added  at  40°C.  It  is  circulated  for  5  minutes 
and  then  1%  of  a  levelling/fold  inhibitor  agent  on  the  20 
basis  of  a  sulphonated  fatty  acid  and  the  suitable  per- 
centage  of  the  reactive  dye  are  added,  circulating  again 
for  10  minutes  at  40°C.  An  alkali  is  added,  it  is  circulated 
for  a  further  10  minutes  and  heated  to  60°C  at 
2°C/minute.  The  system  is  once  again  circulated  for  a  25 
further  45  minutes  after  which  it  is  emptied,  washed  and 
kept  for  10  minutes  at  50°C. 
[0035]  It  is  filled  again,  and  1  gm/litre  of  a  disper- 
sant/sequestering  agent  on  the  basis  of  poly(hydroxy- 
carboxylate),  hydroxypolycarboxilate,  polycarboxilate  30 
and  phosphonate  with  water  is  added,  heated  to  80°C 
and  circulated  for  10  minutes  after  which  it  is  washed, 
kept  at  70°C  a  further  10  minutes,  washed  again  and 
the  system  kept  at  40°C  a  further  10  minutes,  after 
which  it  is  discharged.  35 

EXAMPLE  7 

Process  for  polyamide  or  polyamide/elastomer  mix- 
tures  in  a  nozzle  or  jet  process  or  in  an  autoclave.  40 

[0036]  The  system  is  filled  and  1  .5  gm/litre  of  the  sur- 
factant  is  added.  The  textile  material  is  loaded,  the  tem- 
perature  is  raised  to  30°C,  circulating  is  performed  for  5 
minutes  after  which  a  suitable  percentage  of  the  level-  45 
ling  agent,  acetic  acid,  1  .5  gm/litre  of  sodium  acetate, 
0.  3  to  1%  of  a  fold/sliding  inhibitor  on  the  basis  of 
alkylenepolyglycolether  oleate  and  a  suitable  percent- 
age  of  acid  dye  are  added.  It  is  heated  to  110°C  at 
1  °C/minute  and  this  temperature  is  maintained  between  so 
45  and  60  minutes  and  then  cooled  down  to  60°C,  and 
the  system  is  emptied,  washed  and  finally  discharged. 

Claims 
55 

1  .  A  process  for  simultaneously  desizing  and  dyeing 
synthetic  fibres  and  their  blends  characterized 
because  a  high  dispersant  power  surfactant  is  used 

together  with  other  auxiliary  products.  This  sur- 
factant  is  composed  of  an  alcohol  of  8  to  1  4  carbon 
atoms  with  between  2  and  10  moles  of  ethylene 
oxide  plus  1  to  7  moles  of  propylene  oxide  mixed 
with  an  alcohol  of  between  7  and  1  5  atoms  of  car- 
bon,  oxyethylenated  with  1  to  8  moles  of  ethylene 
oxide  and  then  phosphated  and/or  phosphorylated. 
This  agent  will  be  used  in  a  concentration  of  1  .5 
gm/litre. 

2.  A  process  according  to  the  foregoing  claim  charac- 
terized  because  the  treated  fibres  are  pure  polyes- 
ters  and  polyamides  or  polyester/viscose  or 
polyamide/elastomer  mixtures  and  the  treatment 
will  be  performed  by  an  autoclave  process  or  nozzle 
or  jet  system. 

3.  Process  according  to  the  foregoing  claims,  charac- 
terized  because,  for  the  pure  polyester  treatment, 
the  system  is  filled  and  the  surfactant  is  added  at  a 
concentration  of  1.5  gm./litre,  and  the  system 
heated  to  a  temperature  of  50°C  at  a  rate  of 
2°C/minute  and  after  circulating  the  system  for  5 
minutes,  a  levelling/dispersant  agent  on  the  basis  of 
a  mixture  of  an  ethoxylated  fatty  acid  with  non-ionic 
surfactants,  a  levelling/dispersant  agent  on  the 
basis  of  a  linear  polycondensate  in  an  aqueous 
solution  and  a  fold/sliding  inhibitor  agent  on  the 
basis  of  alkylenepolyglycolether  oleate  are  added, 
adjusting  the  pH  to  a  value  of  5  by  means  of  acetic 
acid  whilst,  after  5  minutes,  a  suitable  percentage 
of  a  dispersed  dye  is  added  and  the  temperature  is 
raised  to  130°C  by  heating  at  2°C/minute.  After 
maintaining  this  temperature  for  30  to  45  minutes,  it 
is  cooled  down  to  80°C,  and  the  system  is  emptied, 
washed  and  then  discharged. 

4.  Process  according  to  the  previous  claims,  charac- 
terized  because  in  pure  polyesters  treated  with 
acrylic  sizers,  the  surfactant  and  a  fold/sliding  inhib- 
itor  agent  on  the  basis  of  an  alkylenepolygly- 
colether  oleate,  a  levelling/dispersant  agent  on  the 
basis  of  a  linear  polycondensate  or  on  the  basis  of 
a  mixture  of  ethoxylated  fatty  acid  with  non-ionic 
surfactants  are  initially  added.  At  the  end  of  the  dye- 
ing  operation,  sodium  carbonate  is  added  in  a  con- 
centration  preferably  of  4  gm/litre. 

5.  A  process  according  to  the  foregoing  claims,  char- 
acterized  because  for  dyeing  polyester/viscose 
mixtures,  a  levelling/dispersant  agent  on  the  basis 
of  an  ethoxylated  fatty  acid  with  non-ionic  sur- 
factants  at  1%,  a  fold/sliding  inhibitor  agent  on  the 
basis  of  alkylenepolyglycolether  oleate  or  a  level- 
ling/fold  inhibitor  agent  on  the  basis  of  a  0.3-1.0% 
sulphonated  fatty  acid  are  added,  after  the  first  load 
cycle  with  the  surfactant  has  finished.  Dispersed 
and  direct  dyes  are  used  and  sodium  sulphate  or 

50 
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sodium  chloride  are  added  after  fixing  the  dyes. 

6.  Process  according  to  claim  5,  characterized 
because  a  disperse  dye  is  used  for  polyester/vis- 
cose  mixture  dyeing  and  sodium  chloride  or  sul-  5 
phate  is  added.  One  percent  (1%)  of  a  levelling/fold 
inhibitor  agent  on  the  basis  of  a  sulphonated  fatty 
acid  and  reactive  dye  is  added,  and  are  circulated 
for  10  minutes  at  40°C,  after  which  the  necessary 
amount  of  sodium  carbonate  or  sodium  hydroxide  is  to 
added  as  an  alkali  for  fixing  the  reactive  dye.  It  is 
then  all  circulated  for  45  minutes  at  60°C  and  1 
gm/litre  of  a  dispersant/sequestering  agent  on  the 
basis  of  polyhydroxycarboxylate,  hydroxypolycar- 
boxilate,  polycarboxilate  and  phosphonate  with  is 
water  is  then  added  and  circulated  for  1  0  minutes  at 
80°C,  washed  and  then  discharged. 

7.  Procedure  according  to  previous  claims,  character- 
ized  because,  for  polyamide  or  polyamide/elas-  20 
tomer  mixture  dyeing,  the  system  is  filled  with  1.5 
gm/litre  of  the  surfactant,  the  textile  material  is 
loaded  and  the  temperature  is  raised  to  30°  by 
heating.  A  suitable  percentage  of  a  dye  levelling 
agent,  the  acetic  acid  necessary  to  control  the  25 
medium's  pH,  together  with  1.5  gm/litre  of  sodium 
acetate  of  0.3  to  1%  of  a  fold/sliding  inhibitor  agent 
on  the  basis  of  alkylenepolyglycolether  oleate  and  a 
certain  percentage  of  an  acid  dye  are  added,  the 
temperature  is  raised  to  1  1  0°C  by  heating  at  a  rate  30 
of  1°C/min.  and  this  temperature  is  maintained  for 
45  to  60  minutes  and  then  the  system  is  cooled  to 
60°C,  emptied,  washed  and  discharged. 

8.  A  process  according  to  claim  7,  in  which  1  .5  gm/litre  35 
of  the  surfactant  is  initially  added  together  with  0.3 
to  1%  of  a  fold/sliding  inhibitor  agent  on  the  basis  of 
alkylenepolyglycolether  oleate. 
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