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Description 

BACKGROUND  OF  THE  INVENTION 

5  The  present  invention  relates  to  a  process  for  delignifying  and  improving  the  final  brightness  of  pulp.  More  partic- 
ularly,  the  present  invention  relates  to  modifications  in  both  the  cooking  temperature  and  white  liquor  charge  for  a  rapid 
displacement  heating  cooking  system. 

Rapid  Displacement  Heating  ("RDH")  is  a  low  energy  batch  cooking  process  for  producing  kraft  pulp.  Combining 
the  inherent  advantages  of  batch  cooking  with  the  energy  efficiencies  of  a  continuous  digester,  RDH  reuses  the  spent 

10  black  liquors  that  are  displaced  from  a  cooked  digester  to  pretreat  the  wood  chips  in  a  consequent  cook.  Thus,  both 
the  chemicals  and  the  heat  in  these  spent  liquors  are  recycled  to  a  consequent  cook.  The  pretreatment  of  fresh  wood 
chips  in  a  consequent  cook  begins  with  lower  temperature  liquors  (approximately  80  ~  1  30°C),  and  is  followed  by  high 
temperature  liquors  (approximately  1  30°  to  1  65°C)  which  heat  the  digester  to  the  highest  possible  temperature  before 
raising  the  temperatures  to  the  final  cooking  temperature  (3170°C)  with  steam. 

is  SU-A-1  498  857  and  US-A-1  687  076  are  representative  of  the  addition  of  white  liquor  to  black  liquor  during  im- 
pregnation  of  wood  chips  in  a  batch  type  cooking  process,  but  do  not  relate  to  a  RDH  process. 

US-A-4,578,149  and  EP-A-0  135  461  teach  the  basic  principles  of  typical  RDH  type  cooking  systems.  Specifically, 
in  US-A-4,578,149  there  is  disclosed  a  batch  digesting  process  of  the  type  using  rapid  displacement  heating  to  produce 
delignified  pulp,  wherein  spent  liquor  produced  in  a  digeter  as  a  result  of  cooking  a  mass  of  cellulosic  material  with 

20  cooking  liquor  is  displaced  and  collected  in  accumulators  as  hot  black  liquor  and  as  warm  black  liquor  so  as  to  conserve 
and  utilize  the  heat  of  the  spent  liquor  to  preheat  another  mass  of  cellulosic  material  in  warm  black  liquor  and  hot  black 
liquor  displacement  type  pretreatments  with  progressivly  hotter  spent  liquors  prior  to  cooking.  According  to  US-A- 
4,578,149,  the  cooking  temperature  of  the  batch  ranges  from  165°C  to  177°C. 

RDH  and  other  alkaline  cooking  processes  produce  pulp  that  is  relatively  dark  in  color.  Greater  contrast  is  usually 
25  needed  for  the  many  uses  of  pulp  and  paper,  so  pulp  is  usually  bleached  to  a  high  brightness  in  order  to  make  white 

pulp  for  writing  and  printing  papers  and  paperboard.  Pulp  color  arises  from  changes  in  the  lignin  component  of  the  raw 
material  which  occur  in  the  pulping  process  .  Unfortunately,  with  the  use  of  high  cooking  temperatures  and  low  black 
liquor  strength  in  the  RDH  process,  low  bleachability  problems  have  occurred  following  the  use  of  conventional,  ECF 
and  TCF  bleacning  processes.  High  cooking  temperatures  and  low  black  liquor  strength  seem  to  accelerate  conden- 

30  sation  reactions,  resulting  in  the  condensation  of  lignin  with  lignin  and  other  wood  extractives.  As  a  result,  the  bleach- 
ability  of  pulp  decreased. 

An  alternative  method  is,  therefore,  needed  in  the  RDH  cooking  process  to  eliminate  such  adverse  side  reactions 
and  improve  pulp  bleachability. 

The  object  of  the  present  invention  is  to  improve  the  prior  art  pulp  bleachability  in  the  RDH  process. 
35  To  achieve  this,  the  batch  digesting  process  of  the  invention  comprises  the  features  of  claim  1  . 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  a  process  for  improving  pulp  brightness.  Based  on  modifications  to  a  batch  cooking 
40  process  utilizing  rapid  displacement  heating,  the  method  of  the  present  invention  combines  the  steps  of  adding  white 

liquor  solution  (%  active  alkalinity  (AA)  or  effective  alkalinity  (EA))  or  NaOH  to  both  the  warm  fill  and  initial  hot  fill  stages 
and  cooking  wood  chips  at  lower  temperatures  than  previously  used  in  a  batch  type  operation  to  produce  pulp  that  has 
improved  bleachability.  In  this  regard,  a  total  white  liquor  charge  ranging  from  15%  AA  ~  35%  AA  is  distributed  over 
the  warm,  hot  and  cooking  stages  in  a  predetermined  amount.  If  a  cool  pad  is  used  in  practicing  the  invention,  cool 

45  white  liquor  is  also  added  to  the  black  liquor  that  is  released  from  the  cool  liquor  accumulator.  Essentially,  white  liquor 
is  added  to  every  stage  of  the  batch  cooking  process  prior  to  the  actual  cook. 

During  the  cooking  of  the  chips,  white  and  black  liquors  are  present  in  the  digester.  Cooking  temperatures  are  low, 
ranging  from  150°  ~  167°C.  With  the  combination  of  a  high  AAor  EA  white  liquor  charge  and  low  cooking  temperatures, 
final  brightness  of  pulp  is  improved.  As  a  result,  pollutants  and  bleaching  chemical  usage  are  decreased  in  pulp  mill 

so  operations. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  illustrates  a  schematic  view  of  a  digester  and  its  associated  equipment  used  in  the  current  RDH  cooking 
55  system. 

FIGS.  2A,  2B  and  2C  each  illustrate  white  liquor  profiling  or  the  addition  of  white  liquor  at  various  stages  of  the 
RDH  cooking  process.  In  FIG.  2A,  plot  A  represents  the  addition  of  a  small  amount  of  white  liquor  at  the  beginning  of 
the  warm  fill  mode.  Plot  B  represents  the  cooking  stage  and  illustrates  the  presence  of  white  liquor  in  the  digester 
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during  the  actual  cooking  of  the  chips. 
FIG.  2B  illustrates  the  continuous  addition  of  white  liquor  to  the  black  liquor  at  each  stage  of  the  RDH  cooking 

process,  beginning  with  the  warm  fill  and  continuing  through  the  end  of  the  hot  fill.  White  liquor,  as  shown,  is  also 
present  in  the  digester  during  the  actual  cook. 

5  FIG.  2C  illustrates  the  continuous  addition  of  white  liquor  at  each  RDH  stage  including  the  addition  of  white  liquor 
to  the  washer  filtrate  from  the  displacement  tank. 

FIG.  3  illustrates  a  Stage  3  RDH  system  without  white  liquor  addition  during  the  warm  and  hot  fill  modes. 
FIG.  4  illustrates  a  Stage  3  RDH  system  with  the  addition  of  white  liquor  during  the  warm  and  hot  fill  modes. 
FIG.  5  illustrates  a  plot  of  D1  -brightness  versus  total  (D100  +  D1)  available  chlorine  charge  for  the  best  case  and 

10  baseline  case  RDH  pulps.  Plot  A  represents  RDH  pulp  R3  (0.225  Kappa  factor).  Plot  B  represents  RDH  pulp  R4  (0.27 
Kappa  factor).  Plot  C  represents  RDH  pulp  R7  (0.225  Kappa  factor).  Plot  D  represents  RDH  pulp  R8  (0.27  Kappa  factor). 

FIG.  5A  illustrates  a  plot  of  D1  -brightness  versus  D1  -chlorine  dioxide  charge.  Plot  A  represents  RDH  pulp  R3 
(0.225  Kappa  factor).  Plot  B  represents  RDH  pulp  R4  (0.27  Kappa  factor).  Plot  C  represents  RDH  pulp  R7  (0.225 
Kappa  factor).  Plot  D  represents  RDH  pulp  R8  (0.27  Kappa  factor). 

is  FIG.  6  illustrates  the  D1  -brightness  versus  the  total  available  chlorine  charge  in  the  D100-  and  D1  -stages  for  all 
0.225  Kappa  factor  bleaches.  Plot  A  represents  RDH  pulp  R3.  Plot  B  represents  RDH  pulp  R12.  Plot  C  represents 
RDH  pulp  R7. 

FIG.  6A  illustrates  the  D1  -brightness  versus  the  D1  -stage  chlorine  dioxide  charges.  Plot  A  represents  RDH  pulp 
R3  (0.225  Kappa  factor).  Plot  B  represents  RDH  pulp  R1  2  (0.225  Kappa  factor).  Plot  C  represents  RDH  pulp  R7  (0.225 

20  Kappa  factor). 
FIG.  7  illustrates  the  D1  -brightness  versus  the  total  available  chlorine  charge  in  the  D100-  and  D1  -stages  for  all 

0.27  Kappa  factor  bleaches.  Plot  A  represents  RDH  pulp  R4.  Plot  B  represents  RDH  pulp  R1  2.  Plot  C  represents  RDH 
pulp  R8. 

FIG.  7A  illustrates  the  D1  -brightness  versus  the  D1  -stage  chlorine  dioxide  charges.  Plot  A  represents  RDH  pulp 
25  R4  (0.27  Kappa  factor).  Plot  B  represents  RDH  pulp  R12  (0.27  Kappa  factor).  Plot  C  represents  RDH  pulp  R8  (0.27 

Kappa  factor). 

DETAILED  DESCRIPTION  OF  THE  PRESENTLY  PREFERRED  EMBODIMENTS 

30  The  present  invention  as  described  in  claim  1  provides  a  process  for  improving  pulp  bleachability,  which  is  based 
on  modifications  to  the  existing  RDH  Cooking  System  for  the  digestion  of  wood  chips.  More  specifically,  the  process 
involves  the  addition  of  a  white  liquor  charge  commencing  at  the  start  of  the  RDH  cooking  cycle  and  continuing  until 
the  time  to  temperature  stage  of  the  process,  at  which  time  the  actual  cook  begins.  The  process  of  the  present  invention 
is  also  predicated  on  the  use  of  somewhat  lower  cooking  temperatures  for  the  actual  cook  as  compared  to  cooking 

35  temperatures  commonly  used  in  the  RDH  pulping  process. 
In  accordance  with  the  present  invention,  a  total  white  liquor  charge  ranging  between  approximately  15%AA  ~ 

35%AA  is  distributed  over  the  warm  black  liquor,  initial  hot  black  liquor  and  cooking  stages.  When  used,  the  cool  pad 
or  cool  liquor  accumulator  also  receives  a  white  liquor  charge.  In  addition  to  the  use  of  a  distributed  white  liquor  charge, 
the  present  invention  utilizes  lower  cooking  temperatures  ranging  between  approximately  1  50°C  ~  1  67°C.  As  a  result, 

40  pulp  is  produced  which,  upon  bleaching  with  any  combination  of  bleaching  chemicals,  is  improved  in  final  brightness. 
The  operational  stages  for  a  typical  RDH  Cooking  System  are  as  follows:  (1  )  chip  fill;  (2)  cool  black  liquor  fill;  (3) 

warm  black  liquor  fill;  (4)  hot  black  liquor  fill;  (5)  time  to  temperature;  (6)  time  at  temperature;  (7)  displacement;  and 
(8)  pump  out.  The  basic  principles  of  RDH  operation  are  described  in  US-A-4,578,149  (issued  March  25,  1986).  Ac- 
cordingly,  details  of  RDH  operations  will  be  discussed  only  to  the  extent  necessary  for  one  of  ordinary  skill  in  the  art 

45  to  appreciate  the  modifications  in  the  RDH  cooking  system,  which  produce  the  bleachable  grade  pulp  described  herein. 
FIG.  1  schematically  illustrates  the  type  of  apparatus  for  RDH  that  is  used  for  the  digestion  of  pulp.  It  should  be 

understood  that  this  figure  illustrates  very  general  features  of  the  cooking  apparatus,  and  modifications  and  variations 
in  this  system  are  indeed  made  as  will  be  discussed  in  greater  detail  below.  Many  instrumentalities  such  as  gauges, 
pressure  vents,  pumps  and  valves  have  been  eliminated  from  the  figures  disclosed  herein  for  reasons  of  simplicity. 

so  FIG.  1  is  used  to  illustrate  the  existing  RDH  cooking  process  and  to  facilitate  an  understanding  of  the  improvements 
to  the  process  in  accordance  with  the  principles  of  the  present  invention. 

Referring  to  FIG.  1  ,  a  digester  is  illustrated  at  10  of  the  type  generally  used  in  the  chemical  digestion  of  wood  chips. 
The  digester  1  0  has  a  truncated  bottom  1  2.  An  inlet  valve  1  4  controls  the  entry  of  various  reactive  liquors  into  digester 
1  0.  Although  not  shown,  the  contents  of  digester  1  0  can  be  heated  to  a  final  cooking  temperature  by  pumping  cooking 

55  liquor  through  a  heat  exchanger  or  steam  sparger  which  is  connected  to  digester  1  0  by  a  valve-controlled  line. 
After  the  wood  chips  are  added  to  digester  10,  cool  black  liquor  (temperature  around  70°-95°C)  from  the  cool  liquor 

accumulator  (A  tank)  16  is  pumped  by  means  of  pump  18  through  line  20  which  is  controlled  by  a  valve  22  into  the 
bottom  of  the  digester  10  through  an  inlet  valve  14.  Next,  warm  black  liquor  (temperature  between  approximately  90°- 

3 
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150°C)  from  the  warm  liquor  accumulator  24  is  pumped  out  by  means  of  a  pump  18  through  a  valve  22  and  through 
valve  1  4  into  the  bottom  of  digester  1  0.  During  this  warm  liquor  fill,  some  black  liquor  is  displaced  from  the  digester  1  0 
and  then  returned  by  a  line  26  to  the  cool  liquor  accumulator  16.  Hot  black  liquor  (temperature  between  150°-168°C) 
is  then  pumped  from  the  hot  liquor  accumulator  (C  tank)  28  by  means  of  a  pump  30  which  is  controlled  by  a  valve  32 

5  into  the  bottom  of  the  digester  10  utilizing  valve  14.  During  the  hot  fill,  black  liquor  is  displaced  from  the  digester  10 
and  returned  to  the  warm  liquor  accumulator  24  and  hot  liquor  accumulator  28  through  lines  34  and  36,  respectively. 
During  the  middle  of  the  hot  fill,  hot  white  liquor  stored  in  the  hot  white  liquor  accumulator  38  is  pumped  out  by  means 
of  a  pump  30  where  it  combines  with  the  hot  black  liquor  leaving  the  hot  liquor  accumulator  28,  the  combined  liquors 
then  passing  through  a  valve  32  and  into  the  base  of  the  digester  10. 

10  After  the  hot  fill  is  completed,  the  inlet  and  outlet  valves  to  the  digester  10  are  closed  as  the  time  to  temperature 
stage  commences.  Steam  is  injected  into  the  digester  1  0  and  the  temperature  is  increased  to  the  cooking  temperature, 
which  averages  approximately  170°C.  The  temperature  of  the  digester  is  maintained  at  about  this  temperature  until 
the  wood  chips  are  digested,  depending  on  white  liquor  charge  and  H-factor. 

Upon  completion  of  the  cooking  stage,  washer  filtrate  (temperature  approximately  70  ~  85°C)  stored  in  a  displace- 
15  ment  tank  (D  tank)  40  is  pumped  into  the  digester  10,  utilizing  pump  42  and  valve  44.  The  contents  are  washed  and 

the  digester  1  0  is  cooled.  As  the  washer  filtrate  is  added  to  the  digester  1  0,  the  spent  liquors  are  displaced  and  returned 
to  the  warm  liquor  accumulator  24  and  the  hot  liquor  accumulator  28  by  lines  46  and  48,  respectively.  The  displacement 
mode  is  concluded  when  all  washer  filtrate  is  used,  which  is  based  on  the  dilution  factor  of  the  washer.  After  displace- 
ment  is  completed,  the  digested  pulp  is  then  pumped  out  of  the  digester  10  to  a  discharge  tank  using  pump  50. 

20  With  the  current  RDH  cooking  system,  cooking  temperatures  of  greater  than  170°C  are  used  for  rapid  cooking, 
resulting  in  the  acceleration  of  condensation  reactions.  As  a  result,  bleachability  problems  occurred  when  the  pulp  was 
subjected  to  conventional,  ECF  and  TCF  bleaching  processes.  The  present  invention  overcomes  these  problems  and 
improves  pulp  bleachability  by  modifying  the  cooking  process  for  wood  chips.  This  improved  RDH  process  utilizes  a 
combination  of  higher  alkalinity  (or  white  liquor  charge)  and  lower  cooking  temperatures.  More  specifically,  white  liquor 

25  is  added  during  the  warm  and  initial  hot  fill  stages.  This  is  in  contrast  to  the  existing  RDH  cooking  process,  wherein 
white  liquor  is  added  only  during  the  middle  of  the  hot  fill  mode.  Further,  when  a  cool  pad  is  used  in  the  present  invention, 
white  liquor  is  added  to  the  cool  black  liquor  leaving  the  cool  liquor  accumulator  (or  A  tank).  Thus,  from  the  beginning 
of  the  RDH  cooking  process  until  the  time  to  temperature  stage,  white  liquor  is  added  during  each  stage  to  the  black 
liquor.  The  addition  of  white  liquor  at  every  stage,  also  called  white  liquor  profiling,  is  illustrated  in  greater  detail  below 

30  in  FIGS.  2A,  2B  and  2C. 
In  FIG.  2A,  plot  A  illustrates  the  addition  of  a  small  amount  of  white  liquor  at  the  beginning  of  the  warm  fill  mode 

when  warm  black  liquor  leaves  the  B  tank  or  warm  liquor  accumulator  and  flows  to  the  digester.  White  liquor  can  also 
be  added  to  the  A  tank  or  cool  pad  when  used.  At  the  end  of  the  hot  fill  mode,  which  utilizes  two  hot  liquor  accumulators 
C1  and  C2,  the  mixture  of  white  and  black  liquors  remains  in  the  digester.  Plot  B  represents  the  cooking  stage  and 

35  illustrates  the  presence  of  white  liquor  in  the  digester  during  the  actual  cooking  of  the  chips.  Black  liquor  is  also  present 
during  the  cook. 

FIG.  2B  illustrates  the  continuous  addition  of  white  liquor  to  black  liquor  at  each  stage  of  the  cooking  process, 
beginning  with  the  warm  fill  through  the  end  of  the  hot  fill  mode. 

FIG.  2C  illustrates  the  continuous  addition  of  white  liquor  throughout  the  various  stages,  including  the  addition  of 
40  white  liquor  to  the  washer  filtrate  from  the  displacement  tank. 

The  concentration  of  dissolved  organic  material  in  the  initial  hot  fill  operation  (C1  and  C2  tanks  containing  black 
liquor)  was  compared  with  and  without  white  liquor  addition  during  the  warm  and  hot  fill  operations.  FIG.  3  illustrates 
a  Stage  3  RDH  system  where  no  white  liquor  is  added  during  the  warm  and  hot  fill  modes.  Only  warm  black  liquor  is 
leaving  the  warm  liquor  accumulator  (B  tank)  24  to  flow  through  line  56  during  the  warm  fill  mode  and  into  line  20, 

45  which  then  empties  into  the  digester  1  0.  Although  this  RDH  system  contains  two  hot  liquor  accumulators  28  (C1  tank) 
and  58  (C2  tank),  respectively,  there  are  RDH  pulping  processes  which  utilize  only  one  hot  liquor  accumulator.  In 
practicing  the  present  invention,  it  is  contemplated  that  the  process  of  white  liquor  profiling  can  be  applied  to  systems 
having  any  number  of  black  liquor  accumulators. 

As  shown  in  FIG.  3,  during  the  initial  hot  fill  mode,  hot  black  liquor  leaves  the  hot  liquor  accumulators  28  and  58 
so  by  lines  60  and  62,  respectively,  and  flows  to  the  digester  1  0  through  lines  64  and  20.  During  the  middle  of  the  hot  fill, 

hot  white  liquor  from  the  hot  white  liquor  accumulator  38  mixes  with  the  hot  black  liquor  leaving  hot  liquor  accumulator 
58  by  line  66.  The  mixture  then  flows  through  lines  64  and  20  and  into  the  digester  1  0. 

FIG.  4  illustrates  a  Stage  3  RDH  System  with  the  addition  of  white  liquor  during  the  warm  and  hot  fill  modes.  First, 
during  the  warm  fill,  white  liquor  is  added  to  the  warm  black  liquor  leaving  the  warm  liquor  accumulator  24  by  line  70. 

55  The  warm  fill  flows  through  lines  56  and  20  into  the  digester  1  0.  Either  cool  or  hot  white  liquor  may  be  used  during  the 
warm  fill  mode.  During  the  initial  hot  fill  mode,  hot  white  liquor  from  the  hot  white  liquor  accumulator  38  is  mixed  with 
black  liquor  leaving  hot  liquor  accumulator  28  by  line  72,  and  is  further  mixed  with  the  black  liquor  exiting  'the  second 
hot  liquor  accumulator  58  by  lines  62  and  66.  The  mixture  of  hot  white  and  black  liquors  flows  from  the  two  hot  liquor 
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10 

accumulators  28  and  58  through  lines  64  and  20  into  the  digester  10. 
The  results  of  the  comparison  are  as  follows: 

Without  White  Liquor  Addition  at  Warm  and  Hot  Fill  Operations  (FIG.  3) 
Initial  Hot  Fill  Operation  Total  Flow.  gal*/cook  Dissolved  Organic.  % 

C1  black  liquor  20799  13.1 
C2  black  liquor  8709  14.9 

15 

*  1  gallon  =  3,785  I 

With  White  Liquor  Addition  at  Warm  and  Hot  Fill  Operations  (FIG.  4) 

White  Liquor  charges:  1  .5%  AA  at  C1  black  liquor 
1  .5%  AA  at  C2  black  liquor 

Initial  Hot  Fill  Operation  Total  Flow.  galVcook  Dissolved  Organic.  % 

C1  Black  liquor  19877  10.1 
C2  black  liquor  7971  9.8 

*  1  gallon  =  3,785  I 

This  case  study  clearly  demonstrates  that  the  concentration  of  dissolved  organic  compounds  at  initial  hot  fill  op- 
eration  can  be  adjusted  by  adding  white  liquor  to  the  hot  fill  line.  The  concentration  of  dissolved  organic  compounds 

25  in  the  C1  black  liquor  and  in  the  C2  black  liquor  decreases  from  13.1%  to  10.1%  and  14.9%  to  9.8%,  respectively. 
In  order  to  maximize  bleachability  benefits  and  extend  delignification  for  the  RDH  process,  warm  black  liquor 

(temperatures  between  approximately  70°  and  150°C  and  its  strength  between  3  and  20  g/l  AA)  and  hot  black  liquor 
(temperatures  between  approximately  100°  and  168°C  and  its  strength  between  8  and  30  g/l  AA)  should  be  reinforced 
with  any  combination  of  white  liquor  or  NaOH  solution. 

30  As  shown  in  the  figures  presented  above,  warm  and  hot  black  liquor  can  be  modified  using  white  liquor  profiling. 
These  liquors  can  also  be  modified  by  sodium  hydroxide  (NaOH)  profiling.  The  addition  of  white  liquor  or  NaOH  controls 
the  total  dissolved  solids  (TDS)  concentration  and  black  liquor  strength  using  any  combination  of  black  liquor,  white 
liquor  and  NaOH.  The  washer  filtrate  displacement  stage,  in  which  the  black  liquor  temperature  is  held  between  ap- 
proximately  50°  and  1  05°C  and  black  liquor  strength  between  1  and  1  8  g/l  AA,  can  be  reinforced  with  any  combination 

35  of  white  liquor  or  NaOH  solution. 
By  way  of  example,  and  not  limitation,  the  following  examples  serve  to  further  illustrate  the  present  invention  in  its 

preferred  embodiments. 
As  shown  below,  Tables  1  ,  1  A,  2,  2A,  3  and  3A  provide  the  pulping  results  and  conditions  for  a  number  of  cooks 

used  in  preparing  the  RDH  pulps  for  subsequent  bleaching  studies.  A  summary  of  the  pulping  results  is  provided  in 
40  Table  3B. 

TABLE  1 
RDH  Pulping  Conditions  and  Results  -  "Best  Case" 

Cook  Number  R1  Post  R1  R2  Post  R2  R3  Post  R3  R4  Post  R4 

H  factor  937  532  475  452 

AA(TAPPI)toHotFill,  %  16.0  16.0  16.0  16 

Sulfidity  (TAPPI),  on  AA  30.4  30  30.3  30.  2 

Maximum  temp,  C  160  160  160  160 

Time  to  max,  min  16  20  17  19 

Time  at  max,  min  130  37  60  57 

Kappa,  unscreened  7.2  8.9  9.2  9.8 

Kappa,  screened  7.1  8.2  8.8  9.3 

Total  yield,  %  46.3  47.3  48.2  1.7 
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TABLE  1  (continued) 
RDH  Pulping  Conditions  and  Results  -  "Best  Case" 

Total  rejects,  %  0.9  1.2  1.4  1.7 

Screened  yield,  %  45.4  46.1  46.8  46.9 

ViscosityO  .5k  CED,  cp  26  39  40.7  44.  9 

End  of  Cook  Residual: 

AA(Na20),  g/L  28.2  31.6  32.9  31.6 

EA(Na20),  g/L  21.1  24.2  24.2  24.2 

Na2S  (Na20),  g/L  14.3  14.9  17.4  14.9 

TTA(Na20),g  /L 

Solids,%  14.8  15.9  16.7  16.8 

Solids.g/L  161  173  183  185 

Sulfidity  %  on  A.A.  51  47.1  52.9  47.1 

HOT  FILL: 

Hot  liquor  charge,  L  18  18  18  18 

Charge  time,  min  13  14  13  13 

Temperature  ,  C 

Top  130  127  127  128 

Bottom  145  141  141  141 

Chemical  Conditions  in  Accumulator: 

AA(Na20),  g/L  22.9  20.6  25.7  21.7  29.2  24.6  27.3  23.6 

EA(Na20),  g/L  16.1  15.1  18.1  16.1  20.2  18.3  19.8  17.9 

Na2S  (Na20),  g/L  13.7  11  15.2  11.2  18  12.7  14.9  11.4 

TTA  (Na20),  g/L  . . . . . . . .  

Sulfidity,  %  on  A.A.  59.4  53.4  59.1  51.6  61.6  51.2  54.9  48.3 

Solids,%  9.5  10.5  11.1  11.9  11.9  13.6  12.7  13.6 

Solids,  g/L  99.8  111  118  127  127  146  137  146 

Total  elapsed  time,  min*  45  43  41  42 
*  includes  heating  time  to  145°C  and  time  at  145°C  after  initial  hot  black  liquor  injection  and  final  hot  BIL  with  WIL  mix. 

45 
TABLE  1A 

RDH  Pulping  Conditions  and  Results  "Best  Case" 

Cook  Number  R1  Post  R1  R2  Post  R2  R3  Post  R3  R4  Post  R4 

WHITE  LIQUOR 

White  liquor  charge,  L  6.04  5.65  5.53  5.52 

Hot  B/L,L  5  4.13  5.5  5.8 

Charge  time,  min  11  11  9  9 

Temperature,  C 

Top  140  139  140  139 
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TABLE  1A  (continued) 
RDH  Pulping  Conditions  and  Results  "Best  Case" 

WHITE  LIQUOR 

Bottom  141  141  144  143 

Chemical  conditions  in  accumulator:  (TAPPI) 

AA(Na2o),  g/L  98  99.2  10.2  101.5 

EA(Na20)  g/L  83.1  84.3  85.8  86.2 

Na2S  (Na20),  g/L  - 
TTA  (Na20),  g/L 

Sulfidity,  %on  AA  30.4  30  30.3  30.2 

CHIP  CHARGE  &  LIQUOR  PACKING: 

Chip  charge,  g  3,700  3,500  3,50  0  3,50  0 

Chip  Moisture,  %  37.3  37.3  37.3  37.3 

O.D.  Solids,  %  62.7  62.7  62.7  62.7 

WARM  FILL: 

Warm  Liquor  charge,  L  24.7  24  24  24 

Exit  pH,  initial  12.8  13.5  13.3  13.3 

Charge  time,  min  15  15  15  15 

Temperature,  C 

Top  100  104  102  100 

Bottom  113  112  111  112 

Chemical  conditions  in  Accumulator: 

AA(Na20),  g/L  23.6  16.4  26.4  17.7  25.7  19.2  28.5  21.1 

EA(Na20),  g/L  16.4  10.5  17.4  11.5  18  12.4  18.6  13.6 

Na2S  (Na20),  g/L  14.3  11.8  18  12.4  15.5  13.6  19.8  14.9 

TTA  (Na20),  g/L  -  -  -  -  -  -  -  - 

Sulfidity,  %  on  A.A.  60.8  71.7  68.3  70.2  60.3  71  69.5  70.6 

Solids,  %  9  9.25  13.6  12.4  14.3  13.1  14.1  13.1 

Solids,  g/L  94.3  96.4  147  131  155  141  152  141 

Total  elapsed  time,  min*  40  31  34  33 

DISPLACEMENT: 

Displaceme  nt  Volume,  L  32  32  32  32 

Charge  time,  min  26  26  26  26 

Chemical  Conditions  in  accumulator:  (TAPPI) 

AA(Na20),  g/L  9.5  10.1  9  10.1 

EA(Na20),  g/L  9.5  10.1  9  10.1 

Na2S  (Na20),  g/L  - 
TTA  (Na20),  g/L  - 

Sulfidity,  %  on  A.A.  0  0  0  0 
*  includes  fill  time,  heating  time  to  1  20°C  and  time  at  1  20°C  after  warm  fill. 
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TABLE  2 
RDH  Pulping  Conditions  and  Results  -  "Baseline  Case" 

Cook  Number  R5  Post  R5  R6  Post  R6  R7  Post  R7  R8  Post  R8 

H  factor  1161  765  831  832 

AA  (TAPPI)  to  Hot  Fill,  %  10.0  10.0  10.0  10.0 

Sulfidity  (TAPPI),%  on  AA  30.2  30.3  30.3  30.2 

Maximum  temp,  C  170  170  170  170 

Time  to  max,  min  23  27  21  21 

Time  at  max,  min  62  35  41  42 

Kappa,  unscreene  d  7.6  9.7  9.5  8.9 

Kappa,  screened  7.2  9.1  8.9  8.8 

Total  yield,%  47.3  48.3  48.6  49.1 

Total  rejects,  %  1.1  1.6  1.7  1.4 

Screened  yield,%  46.2  46.7  46.9  47.7 

Viscosity,  0.5%  CED,  cp  19.5  33.2  33.3  32.2 

End  of  Cook  Residual: 

AA(Na20)  ,  g/L  27.9  25.4  26  25.4 

EA(Na20),  g/L  19.2  18  17.4  17.4 

Na2S  (Na20),  g/L  17.4  14.9  17.4  16 

TTA(Na20)  ,  g/L 

Solids,%  19  19.1  19.2  19.1 

Solids,g/L  210  211  213  210 

Sulfidity  %  on  A.A.  62.4  58.3  66.2  63 

HOT  FILL: 

Hot  liquor  charge,  L  18  18  18  18 

Charge  time,  min  12  13  12  13 

Temperatu  re,  C 

Top  135  137  137  135 

Bottom  153  153  154  155 

Chemical  conditions  in  Accumulator: 

AA(Na20),g/L  30.4  23.6  26  21.1  26.7  20.5  26.4  20.5 

EA(Na20),  g/L  22.3  16.2  18.6  14.3  18  13.6  18.3  13.6 

Na2S  (Na20),  g/L  16.1  14.9  14.9  13.6  17.4  13.6  16.1  13.6 

TTA  (Na20),  g/L  . . . . . . . .  

Sulfidity,  %  on  A.A.  53.3  63.6  56.9  64.5  65.2  67.3  61.4  67.3 

Solids,%  16.7  17  17.2  17.1  17  17.3  17  16.9 

Solids,  g/L  183  185  189  187  187  189  186  184 

Total  elapsed  time,  min*  46  44  45  44 
*  includes  heating  time  to  1  55°C  and  time  at  1  55°C  after  initial  hot  black  liquor  injection  and  final  hot  B/L  with  W/L  mix. 
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TABLE  2A 
RDH  Pulping  Conditions  and  Results  -  "Baseline  Case" 

Cook  Number  R5  Post  R5  R6  Post  R6  R7  Post  R7  R8  Post  R8 

WRITE  LIQUOR: 

White  liquor  charge,  L  3.47  3.45  3.46  3.47 

Hot  B/L,L  5.4  7  5.6  5 

Charge  time,  min  9  9  9  9 

Temperature,  C 

Top  151  152  151  151 

Bottom  149  147  145  144 

chemical  conditions  in  accumulator;  (TAPPI) 

AA(Na20),  g/L  100.8  101.4  101.2  100.8 

EA(Na20)  g/L  85.6  86  85.9  85.6 

Na2S  (Na20),  g/L 
TTA  (Na20),  g/L  121.6  122.8  123.1  120.6 

Sulfidit  y,  %  on  AA  30.2  30.3  30.3  30.2 

CHIP  CHARGE  &  LIQUOR  PACKING: 

Chip  charge,  g  3,500  3,500  3,500  3,50  0 

Chip  Moisture  ,  %  37.3  37.3  37.3  37.3 

O.D.  Solids,  %  62.7  62.7  62.7  62.7 

WARM  FILL: 

Warm  Liquor  charge,  L  24.4  25  25.2  24 

Exit  pH,  initial  13.1  13.3  13.5  13.3 

Charge  time,  min  15  15  15  15 

Temper-a  ture,  C 

Top  109  109  106  106 

Bottom  121  120  118  116 

Chemical  conditions  in  Accumulator:  (TAPPI) 

AA(Na20)  g/L  28.1  19.2  27.9  18.6  26.7  19.2  26.7  19.7 

EA(Na20),  g/L  18.3  12.4  18  11.2  18  11.8  18.6  12.1 

Na2S  (Na20),  g/L  19.6  13.6  19.8  14.9  17.4  14.9  16.1  15.1 

Sulfidit  y,  %  on  A.A.  69.8  70.8  71  79.6  65.2  77.1  60.7  77.2 

Solids,  14.5  15.4  15  16  14.7  15.5  14.6  15.9 

Solids,  g/L  157  167  164  173  159  168  158  172 

Total  elapsed  time,  min*  35  33  31  30 

DISPLACEMENT: 

Displace  -ment  Volume,  L  32  32  32  32 

Charge  time,  min  26  26  26  26 
*  includes  fill  time,  heating  time  to  1  20°C  and  time  at  1  20°C  after  warm  fill. 
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TABLE  2A  (continued) 
RDH  Pulping  Conditions  and  Results  -  "Baseline  Case" 

Chemical  Conditions  in  accumulator: 

AA  (Na20),  g/L  4.3  4.31  4.3  4.3 

EA  (Na20),  g/L  3.7  3.7  3.7  3.5 

Na2S  (Na20),  g/L  1.24  1.24  1.24  1.74 

Sulfidit  y,  %  on  A.A.  27.9  27.9  27.9  27.9 

Solids,  %  9.7  10.6  10.4  10.3 

Solids,  g/L  102  112  109  108 

15 
TABLE  3 

RDH  Pulping  Conditions  and  Results  -"Best  Do-able  Case" 

Cook  Number  R9  Post  R9  R10  PostRIO  R11  PostR11  R12  PostR12 
20  H  factor  484  558  483  494 

AA(TAPPI)  to  Hot  Fill,  %  18.9  16.0  16.0  16 

Sulfidity  (TAPPI),  %  on  AA  30.6  30.2  29.8  30.4 

Maximum  temp,  C  160  160  160  160 

Time  to  max,  min  20  20  18  16 

Time  at  max,  min  60  72  62  63 

Kappa,  unscreened  9.1  8.9  9.6  10 
30  Kappa,  screened  8.1  8.5  9.2  9.3 

Total  yield,%  48.1  48.1  49.1  49.1 

Total  rejects,  %  1.1  1.2  1.5  1.3 

3S  Screened  yield,  %  47  46.9  47.6  47.8 

Viscosity,0.5%  CED,  cp  33.5  33  39.3  32.1 

End  of  Cook  Residual: 

AA(Na20),  g/L  37.6  32.8  34.1  33.5 
40  EA  (Na20),  g/L  28.6  25.3  25.9  25.3 

Na2S  (Na20),  g/L  17.9  15.2  16.4  16.4 

Solids,%  18.8  19.1  19.2  19.3 

45  Solids,  g/L  210  212  215  214 

Sulfidity  %  on  A.A.  47.9  45.7  48.1  49 

HOT  FILL: 

Hot  liquor  charge,  L  18  18  18  18.7 
50  Charge  time,  min  13  13  13  13 

Temperature  ,  C 

Top  129  132  132  132 

55  Bottom  145  147  147  145 

Chemical  conditions  in  Accumulator: 

AA(Na20),  g/L  27.8  25.9  27.3  25.3  27.1  24.6  26.5  23.4 

10 
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TABLE  3  (continued) 
RDH  Pulpinq  Conditions  and  Results  -"Best  Do-able  Case" 

Chemical  conditions  in  Accumulator: 

EA(Na20),  g/L  19.9  18.9  19.9  18.3  20.2  18.3  19.5  7  17 

Na2S  (Na20),  g/L  15.8  13.4  14.9  13.9  13.9  12.6  13.9  12.6 

TTA  (Na20),  g/L  . . . . . . . .  

Sulfidity,  %  on  A.A.  56.8  54.1  54.2  55.3  50.9  51.2  52.3  54.7 

Solids,%  16.2  16.1  16.7  16.7  17  17.2  17.3  17 

Solids,  g/L  177  176  182  183  187  189  190  186 

Total  elapsed  time,  min*  42  42  42  39 
*  includes  heating  time  to  145°C  and  time  at  145°C  after  initial  hot  black  liquor  injection  and  final  hot  B/Lwith  W/L  mix. 

TABLE  3A 

„0  RDH  Pulping  Conditions  and  Results  -  "Best  Do-able  Case" 

Cook  Number  R9  Post  R9  R10  PostRIO  R11  PostR11  R12  PostR12 

WHITE  LIQUOR: 

White  liquor  charge,  L  6.17  5.81  5.79  5.6 
25  Hot  B/L,L  4.8  5.2  5.0  6.4 

Charge  time,  min  10  10  10  9 

Temperature,  C 

30  Top  139  140  139  141 

Bottom  139  145  140  144 

Chemical  conditions  in  accumulator:  (TAPPI) 

AA(Na20),  g/L  107.3  96.4  96.7  100 
35  EA(Na20)  g/L  90.8  81.8  82.3  84.8 

TTA  (Na20),  g/L  125.8  115.6  117.8  120.9 

Sulfidit  y,  %  on  AA  30.6  30.2  29.8  30.4 

dn  CHIP  CHARGE  &  LIQUOR  PACKING: 

Chip  charge,  g  3,500  3,500  3,500  3,50  0 

Chip  Moisture  ,  %  37.3  37.3  37.3  37.3 

O.D.  Solids,  62.7  62.7  62.7  62.7 
45 WARM  FILL: 

Warm  Liquor  charge,  L  24.5  24.3  23.9  24.2 

Exit  pH,  initial  13.3  13.2  13.2  13 

so  Charge  time,  min  15  15  15  15 

Temperature,  C 

Top  108  106  104  108 

Bottom  121  117  116  118 
55  '  '  '  '  '  '  '  ' 

Chemical  conditions  in  Accumulator:  (TAPPI) 

AA(Na20),g/L  27.1  21.1  26.5  21.1  26.5  20.8  25.9  20.8 

11 
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TABLE  3A  (continued) 
RDH  Pulping  Conditions  and  Results  -  "Best  Do-able  Case" 

Chemical  conditions  in  Accumulator:  (TAPPI) 

EA(Na20),  g/L  20.5  14.5  18.9  14.1  18.3  13.3  17.7  13.3 

Na2S  (Na20),  g/L  13.3  13.3  15.2  14.1  16.4  15.2  16.4  15.2 

Sulfidit  y,  %  on  A.A.  48.7  62.6  57.4  66.4  61.9  72.1  63.3  72.1 

Solids,  %  14.3  14.9  14.8  15.8  15.6  16.1  15  15.6 

Solids,  g/L  155  161  162  171  170  176  163  170 

Total  elapsed  time,  min*  30  30  31  30 

DISPLACEMENT: 

Displace  -ment  Volume,  L  32  32  32  32 

Charge  time,  min  26  26  26  26 

Chemical  Conditions  in  accumulator:  (TAPPI) 

AA(Na20),  g/L  9.5  9.8  8.8  11.4 

EA(Na20),  g/L  8.2  9.2  8.2  10.7 

Na2S  (Na20),  g/L  2.5  1.3  1.3  1.3 

Sulfidit  y,  %  on  A.A.  31.7  13  14.6  13.1 

Solids,  10.3  10.6  11.2 

Solids,  g/L  109  112  118 
*  includes  fill  time,  heating  time  to  120°C  and  time  at  120°C  after  warm  fill. 

TABLE  3B 
PULPING  STUDY  SUMMARY 

COOK  NUMBER 

BEST  COOK:  NEW  RDH  COOKING  PROCEDURE  R3  R4 

BASELINE  COOK:  OLD  RDH  COOKING  PROCEDURE  R7  R8 

BEST  DO-ABLE  COOK.  MODIFIED  NEW  RDH  COOKING  PROCEDURE  R1  2 
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TABLE  3B  (continued) 
PULPING  STUDY  SUMMARY 

COOKING  CONDITIONS 

R3  R4  R7  R8  R12 

WARM  FILL 

EA  (g/l)  as  Na20  18  18.6  18  18.6  17.7 

Solids,  %  14.3  14.1  14.7  14.6  15 

HOT  FILL 

EA(g/l)Na20%  20  19.8  18  18.3  19.6 

Solids,  11.9  12.7  17  17  17.3 

COOKING  STAGE 

AA  Charge,  %  16  16  10  10  16 

H-FACTOR  475  452  831  832  494 

MAXIMUM  TEMP.  DEGREE  C  160  160  170  170  160 

DISPLACEMENT 

EA  (g/l)  as  Na20  9  10.1  3.7  3.5  10.7 

Solids,  %  0  0  10.4  10.3  10 

EXAMPLE  1 

The  following  definitive  pulps  were  produced  for  the  bleaching  study: 

Case  Cook  No.  Kappa  Brightness,  TAPPI 

"Best"  R3  8.8  45.3 
R4  9.3  45.0 

"Baseline"  R7  8.9  40.6 
R8  8.8  41.3 

"Best  Do-able"  R10  8.5  41.5 
R11  9.2  40.8 
R12  9.3  41.5 

Five  RDH  pulps  (R3,  R4,  R7,  R8  and  R12)  were  bleached  using  an  (O)(D100)(EO)(D)  sequence.  However,  each 
of  the  five  RDH  pulps  were  first  oxygen  delignified  in  stirred  reactors  using  the  conditions  shown  below  in  Table  4. 

TABLE  4 
OXYGEN  DELIGNIFICATION  CONDITIONS 

Best  Case  Baseline  Case  "Do-able  "  Best  Case 

Sample  identification  R3  R4  R7  R8  R12 

Species  Aspen  Aspen  Aspen  Aspen  Aspen 
Cook  type  RDH  RDH  RDH  RDH  RDH 

Kappa  8.8  9.2  8.9  8.8  9.3 

Viscosity,  mPa.s  40.7  44.9  33.3  32.2  32.1 

Unbl.  brightness,  %  45.3  45  40.6  41.3  41.5 

13 
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TABLE  4  (continued) 
OXYGEN  DELIGNIFICATION  CONDITIONS 

Best  Case  Baseline  Case  "Do-able  "  Best  Case 

O-Stage:  6.78  bar  (95  psig),  99°C.  12%  cons. 

NaOH,  %  2  2  2  2  2 

02  time,  min  60  60  60  60  60 

Final  pH  12.8  12.9  12.5  12.5  12.3 

Kappa  4.7  5.2  4.7  4.5  5 

Viscosity,  mPa.s  14.4  13.8  12.6  13.6  12.5 

Kappa  reduction,  %  46.6  43.5  47.2  48.9  50 

Yield  on  raw  stock,  %  95.2  95.8  94.3  98.8  94.4 

For  the  bleaching  studies,  a  0.225  kappa  factor  was  used  in  calculating  the  chlorine  dioxide  charge  in  the 
D100-stage  for  pulps  R3,  R7  and  R12.  A  0.27  kappa  factor  was  used  for  pulps  R4,  R8  and  R12.  Tables  5  through  10 
below  show  the  (D100)  (Eo)(D)  bleaching  conditions  and  results  on  the  oxygen  delignified  pulps  from  these  cooks. 
The  chlorine  dioxide  solution  concentration  was  adjusted  by  a  0.92  factor  to  compensate  for  losses  of  chlorine  dioxide 
in  charging  the  reactors  and  polyethylene  bags  during  bleaching. 

TABLE  5 
Bleaching  with  (O)(D100)(Eo)D  on  Optimal  RDH  Pulp 

Kappa  factor  =  0.225 

Sample  identification  R3 

Species  Aspen 
Cook  type  RDH 

02  Pulp  Kappa  4.7 

Viscosity,  mPa.s  14.4 

D-100-Stage:  30  min.  68°C.  4.2%  cons. 
Chlorination  factor  0.23 

CI02,  %  as  available  Cl2*  1  .06 

Actual  CI02,  %  as  avail.  Cl2  1.15 

Substitution,  %  100 

H2S04,  %  1.5 

Final  pH  2 

Residual,  g/L  avail.  Cl2  0.14 

EO-Staqe:  60  min.  74°C.  10%  cons. 

NaOH,  %  0.8 

02  pressure,  psig  25 

02  time,  minutes  15 

Final  pH  12.4 

14 
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TABLE  5  (continued) 
Bleaching  with  (O)(D100)(Eo)D  on  Optimal  RDH  Pulp 

EO-Stage:  60  min.  74°C.  10%  cons. 
K  No.  (25  Ml)  2.3 

Viscosity,  mPa.s  13.7 

Yield  on  raw  stock,  %  93.5 

D-Staqe:  74°C.  210  min.  10%  cons. 

Sample  number  #1  #2  #3  #4  #5  #6  #7  #8 

C102  as  C102,  %*  0.1  0.3  0.5  0.7  0.9  1.1  0.9  1.1 

Actual  CI02,  %  CI02  0.11  0.33  0.54  0.76  0.98  1.2  0.98  1.2 

NaOH,  %  0  0  0.09  0.16  0.25  0.3  0.33  0.42 

H2S04,  %  0.1  0.05  0  0  0  0  0  0 

Final  pH  4.1  3.4  3.3  3  2.9  2.6  3.6  3.7 

Residual  as  C1  02,  %  0.02  0.01  0.01  0.02  0.02  0.02  0  0 

Brightness,  %ISO  89.7  90.4  91.2  91.5  91.6  92  91.1  91.3 

Viscosity,  mPa.s  13.1  -  -  11.2  -  -  -  9.2 
*  Actual  CI02  concentration  x  0.92 

25 

TABLE  6 

Bleaching  with  (O)(D100)(Eo)(D)  on  Optimal  RDH  Pulp 

Kappa  factor  =  0.27 

Sample  identification  R4 

Species  Aspen 
Cook  type  RDH 

02  Pulp  Kappa  5.2 

Viscosity,  mPa.s  13.8 

D-100-Stage:  30  min.  68°C.  4.2%  cons. 
Chlorination  factor  0.27 

CI02,  %  as  available  Cl2*  1  .4 

Actual  CI02,  as  avail.  Cl2  1  .53 

Substitution,  %  100 

H2S04,  %  2 

Final  pH  1.9 

Residual,  g/L  avail.  Cl2  0.09 

EO-Staqe:  60  min.  74°C.  10%  cons. 

NaOH,  %  0.8 

02  pressure,  psig  25 

02  time,  minutes  15 

Final  pH  12.5 

K  No.  (25  Ml)  2 

15 
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TABLE  6  (continued) 
Bleaching  with  (O)(D100)(Eo)(D)  on  Optimal  RDH  Pulp 

EO-Stage:  60  min.  74°C.  10%  cons. 

Viscosity,  mPa.s  13.3 

Yield  on  raw  stock,  %  92.8 

D-Staqe:  74°  C.  210  min.  10%  cons. 

Sample  number  #1  #2  #3  #4  #5  #6  #7  #8 

CI02  as  CI02,  %*  0.1  0.3  0.5  0.7  0.9  1.1  0.9  1.1 

Actual  CI02,  %  CI02  0.11  0.33  0.54  0.76  0.98  1.2  0.98  1.2 

NaOH,%  0  0  0.09  0.16  0.25  0.3  0.33  0.42 

H2S04,  %  0.1  0.05  0  0  0  0  0  0 

Final  pH  4.3  3.4  3.4  3.2  2.8  2.7  3.7  3.5 

Residual  as  CI02,  %  0.01  0.01  0.01  0.02  0.01  0.01  0 

Brightness,  %ISO  89.8  90.5  91.2  91.5  91.8  91.8  91.4  91.5 

Viscosity,  mPa.s  12.5  -  -  11.6  -  -  -  9.8 
*  Actual  CI02  concentration  x  0.92 

TABLE  7 
Bleaching  with  (O)(D100)(Eo)(D)  on  Baseline  RDH  Pulp 

Kappa  factor  =  0.225 

Sample  identification  R7 

Species  Aspen 
Cook  type  RDH 

02  Pulp  Kappa  4.5 

Viscosity,  mPa.s  13.6 

(D100)-Staqe:  30  min.  68°C.  4.2%  cons. 
Chlorination  factor  0.23 

CI02,  %  as  available  Cl2*  1  .01 

Actual  CI02,  %  as  avail.  C1  2  1.1 

Substitution,  %  100 

H2S04,  %  2 

Final  pH  2.7 

Residual,  g/L  avail.  C1  2  0.01 

EO-Staqe:  60  min.  74°C.  10%  cons. 

NaOH,  %  0.8 

02  pressure,  psig  25 

02  time,  minutes  15 

Final  pH  12.3 

K  No.  (25  Ml)  2.3 
*  Actual  CI02  concentration  x  0.92 
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TABLE  7  (continued) 
Bleachinq  with  (O)(D100)(Eo)(D)  on  Baseline  RDH  Pulp 

EO-Stage:  60  min.  74°C.  10%  cons. 

Viscosity,  mPa.s  13.3 

Yield  on  raw  stock,  %  97 

D-Staqe:  74°C.  210  min.  10%  cons. 

Sample  number  #1  #2  #3  #4  #5  #6 

CI02  as  CI02,  %*  0.1  0.3  0.5  0.7  0.9  1.1 

Actual  CI02,  %  CI02  0.11  0.33  0.54  0.76  0.98  1.2 

NaOH,  %  0  0  0.08  0.2  0.33  0.42 

H2S04,  %  0.1  0.05  0  0  0  0 

Final  pH  4  3.5  3.4  3.4  3.4  3.8 

Residual  as  CI02,  %  0  0  0  0  0  0 

Brightness,  %ISO  87.6  88.7  89.7  90.3  90.3  90.6 

Viscosity,  mPa.s  12.6  -  -  11.4  9.6 
*  Actual  CI02  concentration  x  0.92 

TABLE  8 

Bleaching  with  (O)(D100)(Eo)(D)  on  Baseline  RDH  Pulp 

Kappa  factor  =  0.27 

Sample  identification  R8 

Species  Aspen 
Cook  type  RDH 

02  Pulp  Kappa  4.7 

Viscosity,  mPa.s  12.6 

(D100)-Staqe:  30  min.  68°C.  4.2%  cons. 
Chlorination  factor  0.27 

CI02,  %  as  available  Cl2*  1  .27 

Actual  CI02,  as  avail.  Cl2  1  .38 

Substitution,  %  100 

H2S04,  %  2 

Final  pH  1.9 

Residual,  g/L  avail.  C1  2  0.07 

EO-Staqe:  60  min.  74°C.  10%  cons. 

NaOH,  %  0.8 

02  pressure,  psig  25 

02  time,  minutes  15 

Final  pH  12.2 

K  No.  (25  Ml)  2.1 
*  Actual  CI02  concentration  x  0.92) 
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TABLE  8  (continued) 
Bleachinq  with  (O)(D100)(Eo)(D)  on  Baseline  RDH  Pulp 

EO-Stage:  60  min.  74°C.  10%  cons. 

Viscosity,  mPa.s  12.6 

Yield  on  raw  stock,  %  94.2 

D-Staqe:  74°C.  210  min.  10%  cons. 

Sample  number  #1  #2  #3  #4  #5  #6 

CI02  as  CI02,  %*  0.1  0.3  0.5  0.7  0.9  1.1 

Actual  CI02,  %  CI02  0.11  0.33  0.54  0.76  0.98  1.2 

NaOH,  %  0  0  0.08  0.2  0.33  0.42 

H2S04,  %  0.1  0.05  0  0  0  0 

Final  pH  3.6  3.1  3.1  3.1  3.2  3.6 

Residual  as  CI02,  %  0  0  0  0  0  0 

Brightness,  %ISO  87  88.7  89:3  90.1  90.5  90.5 

Viscosity,  mPa.s  12.2  -  -  11.2  9.5 
*  Actual  CI02  concentration  x  0.92) 

TABLE  9 

Bleaching  with  (O)(D100)(Eo)(D)  on  Best"Do-able"  RDH  Pulp 

Kappa  factor  =  0.225 

Sample  identification  R12 

Species  Aspen 
Cook  type  RDH 

02  Pulp  Kappa  5 

Viscosity,  mPa.s  12.5 

D-100-Staqe:  30  min.  68°C.  4.2%  cons. 
Chlorination  factor  0.03 

CI02,  %  as  available  Cl2*  1.13 

Actual  CI02,  %  as  avail.  Cl2  1  .22 

Substitution,  %  100 

H2S04,  %  1.5 

Final  pH  2 

Residual,  g/L  avail.  Cl2  0.04 

EO-Staqe:  60  min.  74°C.  10%  cons. 

NaOH,  %  0.8 

02  pressure,  psig  25 

02  time,  minutes  15 

Final  pH  12.7 

K  No.  (25  Ml)  2.3 
*  Actual  CI02  concentration  x  0.92 
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TABLE  9  (continued) 
Bleaching  with  (O)(D100)(Eo)(D)  on  Besf'Do-able"  RDH  Pulp 
EO- 

Viscosity,  mPa.s  11.9 

Yield  on  raw  stock,  % 

D-Staqe:  74°  C.  210  min.  10%  cons. 

Sample  number  #1  #2  #3  #4  #5  #6 

CI02asCI02,  %  0.1  0.3  0.5  0.7  0.9  1.1 

Actual  CI02,  %  CI02  0.11  0.33  0.54  0.76  0.98  1.2 

NaOH,  %  0  0  0.08  0.2  0.33  0.42 

H2S04,  %  0.1  0.05  0  0  0  0 

Final  pH  4.1  3.7  3.4  3.4  3.4  3.3 

Residual  as  CI02,  %  0.01  0.01  0.01  0.01  0.01  0.01 

Brightness,  %ISO  88.9  90  90.8  91  91.6  91.8 

Viscosity,  mPa.s  11.9  -  -  10.5  -  9.4 
*  Actual  CI02  concentration  x  0.92 

TABLE  10 

Bleaching  with  (O)(D100)(Eo)(D)  on  Best  "Do-able"  RDH  Pulp 

Kappa  factor  =  0.27 

Sample  identification  R12 

Species  Aspen 
Cook  type  RDH 

02  Pulp  Kappa  5 

Viscosity,  mPa.s  12.5 

D-100-Staqe:  30  min.  68°C.  4.2%  cons. 
Chlorination  factor  0.03 

CI02,  %  as  available  Cl2*  1  .35 

Actual  CI02,  %  as  avail.  Cl2  1  .47 

substitution,  %  100 

H2S04,  %  2 

Final  pH  2.3 

Residual,  g/L  avail.  Cl2  0.08 

EO-Staqe:  60  min.  74°C.  10%  cons. 

NaOH,  %  0.8 

02  pressure,  psig  25 

02  time,  minutes  15 

Final  pH  12.6 

K  No.  (25  Ml)  2.2 
*  Actual  CI02  concentration  x  0.92 
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TABLE  10  (continued) 
Bleachinq  with  (O)(D100)(Eo)(D)  on  Best  "Do-able"  RDH  Pulp 

EO-Stage:  60  min.  74°C.  10%  cons. 

Viscosity,  mPa.s  12.2 

Yield  on  raw  stock,  % 

D-Staqe:  74°C.  210  min.  10%  cons. 

Sample  number  #1  #2  #3  #4  #5  #6 

CI02  as  CI02,  %*  0.1  0.3  0.5  0.7  0.9  1.1 

Actual  CI02,  %  CI02  0.11  0.33  0.54  0.76  0.98  1.2 

NaOH,  %  0  0  0.08  0.2  0.33  0.42 

H2S04,  %  0.1  0.05  0  0  0  0 

Final  pH  3.9  3.4  3.3  3.3  3.3  3.2 

Residual  as  CI02,  0.01  0.01  0.01  0.01  0  0.01 

Brightness,  %ISO  88.9  90  90.8  91.1  91.5  91.8 

Viscosity,  mPa.s  12.4  -  -  10.7  -  9.5 
*  Actual  CI02  concentration  x  0.92 

As  shown  in  FIGS.  5  and  5A,  the  use  of  a  higher  kappa  factor  did  not  appear  to  reduce  the  D1  -stage  chlorine 
dioxide  requirements.  The  best  case  RDH  pulps  (R3  and  R4)  produced  1.5  to  2  points  higher  brightness  than  the 
baseline  case  RDH  pulps  (R7  and  R8)  at  equivalent  chlorine  dioxide  charges. 

From  FIGS.  6  and  6A,  it  is  shown  that  the  best  do-able  case  RDH  pulp  (R12)  produced  intermediate  brightness 
between  the  best  case  RDH  pulp  (R3)  and  the  baseline  case  RDH  pulp  (R7). 

FIGS.  7  and  7A  show  that  the  best  do-able  case  RDH  pulp  (R12)  gave  intermediate  brightness  between  the  best 
case  RDH  pulp  (R4)  and  the  baseline  case  RDH  pulp  (R8). 

From  the  pulp  bleaching  studies,  a  summary  of  the  results  is  shown  below  in  Table  1  1  .  The  easiest  pulps  to  bleach 
were  the  best  case  pulps.  The  most  difficult  to  bleach  were  the  baseline  case  pulps  with  the  bleachability  of  the  best 
do-able  case  falling  between  the  first  two  cases.  Results  indicated  that  a  combination  of  high  alkalinity  (white  liquor 
addition  at  the  warm  and  hot  fill  mode  plus  cooking  stage,  AA  charge  between  1  5%  AA  and  35%  AA)  and  a  low  cooking 
temperature  (approximately  150°C  ~  167°C)  improves  pulp  bleachability  and,  thus,  final  brightness  of  pulp.  It  should 
be  noted  that  the  black  liquor  strength  during  the  RDH  cook  should  be  maintained. 
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TABLE  11 

BLEACHING  STUDY  SUMMARY 

COOK  NUMBER 

BEST  COOK:  NEW  RDH  COOKING  P R O C E D U R E   R3  R4  

BASELINE  COOK:  OLD  RDH  COOKING  R7  R8  
P R O C E D U R E  

BEST  DO-ABLE  COOK:  MODIFIED  NEW  RDH  R1  2 
COOKING  P R O C E D U R E  

BLEACHING  R E S U L T S  

KAPPA  0.225  IN  THE  D  (100%  CI02  SUBSTITUTION)  
F A C T O  
R  

FINAL  BRIGHTNESS,   %  I S O  

CI02  CHARGES  IN  THE  LAST  D  STAGE,  %  

0.1  0.3  0.5  0.7  0.9  1.1 

R3  89.7  90.4  91.2  91.5  91.6  92  
( B E S T  
C O O K )  

R12  88.9  90  90.8  91  91.6  91 .8  
( B E S T  
D O -  
ABLE) 

R7  87.6  88.7  89.7  90.3  90.3  9 0 . 6  
( B A S E -  
LINE) 

0.27  IN  THE  D  (100%  CI02  SUBSTITUTION) 

FINAL  BRIGHTNESS,   % I S O  

KAPPA 

FACTOR 
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CI02  CHARGES  IN  THE  LAST  DOTAGE,  %  

0.1  0.3  0.5  0.7  0.9  1.1 

R4  89.8  90.5  91.2  91.5  91.8  91 .8  
( B E S T  
C O O K )  

10  R12  88.9  90  90.8  91.1  91.5  91 .8  
( B E S T  
DO-  
ABLE) 

75  R8  87  88.7  89.3  90.1  90.5  90 .5  

(BASE-  
LINE) 

20 

Claims 

1.  A  batch  digesting  process  of  the  type  using  rapid  displacement  heating  to  produce  delignified  pulp,  wherein  spent 
25  liquor  produced  in  a  digester  (1  0)  as  a  result  of  cooking  a  mass  of  cellulosic  material  with  cooking  liquor  is  displaced 

and  collected  in  accumulators  (24,28,58)  as  hot  black  liquor  and  as  warm  black  liquor  so  as  to  conserve  and  utilize 
the  heat  of  the  spent  liquor  to  preheat  another  mass  of  cellulosic  material  in  warm  black  liquor  and  hot  black  liquor 
displacement  type  pretreatments  with  progressively  hotter  spent  liquors  prior  to  cooking,  wherein: 

30  white  liquor  is  added  to  the  warm  black  liquor  during  the  warm  black  liquor  pretreatment  and  to  the  hot  black 
liquor  during  the  hot  black  liquor  pretreatment  stages  and  to  the  cooking  liquor  during  the  cooking  stage  in  the 
digesting  process,  the  total  white  liquor  added  having  a  distributed  charge  between  approximately  15%  active 
alkalinity  and  about  35%  active  alkalinity;  and 
the  temperature  of  the  cooking  liquor  is  raised  to  between  1  50°  ~  1  67°C  for  the  cooking  stage. 

35 
2.  The  process  of  Claim  1  ,  wherein  the  white  liquor  solution  is  added  to  the  warm  black  liquor  (temperature  between 

90°  and  150°C)  and  to  the  hot  black  liquor  (temperature  between  150°  and  167°C)  in  a  predetermined  amount. 

3.  The  process  of  Claim  1  ,  wherein  white  liquor  is  added  to  a  cool  black  liquor  (temperature  between  70°  and  90°C), 
40  and  the  mass  of  cellulosic  material  is  pretreated  with  said  cool  black  liquor  with  white  liquor  added  thereto,  before 

the  warm  black  liquor  pretreatment. 

4.  The  process  of  Claim  1  ,  wherein  the  preferred  total  white  liquor  charge  is  >  20%  AA. 

45  5.  The  process  of  Claim  1  ,  wherein  the  preferred  cooking  temperature  ranges  between  1  55°  ~  1  67°C. 

6.  A  method  for  producing  bleachable  grade  pulp  according  to  the  process  of  Claim  1  ,  comprising  the  steps  of: 

(a)  introducing  wood  chips  into  the  digester  (10); 
so  (b)  pretreating  the  chips  with  a  mixture  of  warm  black  liquor  and  white  liquor  below  cooking  temperature; 

(c)  displacing  the  mixture  from  the  digester  (10)  with  at  least  one  mixture  of  a  hot  black  liquor  and  hot  white 
liquor; 
(d)  increasing  the  temperature  of  the  digester  (1  0)  to  the  cooking  temperature; 
(e)  maintaining  said  temperature  until  the  chips  are  digested; 

55  (f)  displacing  the  contents  of  the  digester  (10)  with  a  liquid  filtrate  derived  from  pulp  washing;  and 
(g)  emptying  the  contents  of  the  digester  (10)  by  applying  gas  pressure  to  the  interior  of  the  digester  (10)  or 
pumping  out. 
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7.  The  method  of  Claim  6,  including  the  step  of  pretreating  the  chips  with  a  mixture  of  cool  black  liquor  and  white 
liquor  (or  NaOH  solution),  before  the  step  of  pretreating  with  warm  black  liquor. 

8.  The  method  of  Claim  6,  wherein  the  total  white  liquor  used  has  a  total  charge  ranging  between  1  5%  AA  ~  35%  AA. 

9.  The  method  of  Claim  6,  including  the  step  of  displacing  the  contents  of  the  digester  (10)  with  any  combination  of 
washer  filtrate  and  white  liquor  (or  NaOH  solution). 

10  Patentanspriiche 

1.  Verfahren  zum  chargenweisen  AufschlieBen  des  Typs,  bei  dem  eine  Schnellverdrangungserhitzung  verwendet 
wird,  urn  entlignifizierten  Zellstoff  herzustellen,  wobei  verbrauchte  Lauge,  die  in  einem  Kocher  (10)  infolge  des 
Kochens  einer  Masse  von  Cellulosematerial  mit  Kochlauge  erzeugt  wird,  verdrangt  und  in  Akkumulatoren  (24,  28, 

is  58)  als  heiBe  Schwarzlauge  und  als  warme  Schwarzlauge  gesammelt  wird,  urn  so  die  Warme  der  verbrauchten 
Lauge  zu  konservieren  und  auszunutzen,  urn  eine  weitere  Masse  von  Cellulosematerial  in  Warmschwarzlaugen- 
und  HeiBschwarzlaugenverdrangungsvorbehandlungen  mitfortschreitend  heiBeren  verbrauchten  Laugen  vordem 
Kochen  vorzubehandeln,  wobei: 

20  WeiBlauge  der  warmen  Schwarz  lauge  wahrend  der  Warmschwarzlaugenvorbehandlungsstufe  und  der  hei- 
I3en  Schwarz  lauge  wahrend  der  HeiBschwarzlaugenvorbehandlungsstufe  und  der  Kochlauge  wahrend  der 
Kochstufe  in  dem  AufschluBprozeB  zugesetzt  wird,  wobei  die  gesamte  zugesetzte  WeiBlauge  einen  verteilten 
Eintrag  zwischen  etwa  15%  aktiver  Alkalinitat  und  etwa  35%  aktiver  Alkalinitat  hat;  und 
die  Temperatur  der  Kochlauge  auf  einen  Wert  zwischen  150  °C  ~  167  °C  fur  die  Kochstufe  erhoht  wird. 

25 
2.  Verfahren  nach  Anspruch  1,  wobei  die  WeiBlaugenlosung  der  warmen  Schwarzlauge  (Temperatur  zwischen  90 

°C  und  1  50  °C)  und  der  heiBen  Schwarzlauge  (Temperatur  zwischen  1  50  °C  und  1  67  °C)  in  einer  vorbestimmten 
Menge  zugesetzt  wird. 

30  3.  Verfahren  nach  Anspruch  1  ,  wobei  WeiBlauge  einer  kalten  Schwarzlauge  (Temperatur  zwischen  70  °C  und  90  °C) 
zugesetzt  wird  und  die  Masse  von  Cellulosematerial  mit  der  kalten  Schwarzlauge  mit  dieser  zugesetzter  Weil3  lauge 
vor  der  Vorbehandlung  mit  warmer  Schwarz  lauge  vorbehandelt  wird. 

4.  Verfahren  nach  Anspruch  1  ,  wobei  der  bevorzugte  gesamte  WeiBlaugeneintrag  >  20%  AA  ist. 
35 

5.  Verfahren  nach  Anspruch  1,  wobei  die  bevorzugte  Kochtemperatur  in  einem  Bereich  zwischen  155  °C  ~  167  °C 
liegt. 

6.  Verfahren  zum  Herstellen  von  Zellstoff  von  bleichbarer  Qualitat  gemaB  dem  Verfahren  nach  Anspruch  1  ,  beinhal- 
40  tend  die  Schritte: 

(a)  Einbringen  von  Holzschnitzeln  in  den  Kocher  (10); 
(b)  Vorbehandeln  der  Schnitzel  mit  einer  Mischung  aus  warmer  Schwarz  lauge  und  WeiBlauge  unterhalb  der 
Kochtemperatur; 

45  (c)  Verdrangen  der  Mischung  aus  dem  Kocher  (10)  mit  wenigstens  einer  Mischung  aus  einer  heiBen  Schwarz 
lauge  und  einer  heiBen  WeiBlauge; 
(d)  Erhohen  der  Temperatur  des  Kochers  (10)  auf  die  Kochtemperatur; 
(e)  Aufrechterhalten  dieser  Temperatur,  bis  die  Schnitzel  aufgeschlossen  sind; 
(f)  Verdrangen  des  Inhalts  des  Kochers  (10)  mit  einem  flussigen  Filtrat,  das  aus  der  Zellstoffwaschung  ge- 

50  wonnen  wird;  und 
(g)  Entleeren  des  Inhalts  des  Kochers  (10)  durch  Beaufschlagen  des  Inneren  des  Kochers  (10)  mit  Gasdruck 
oder  durch  Abpumpen. 

7.  Verfahren  nach  Anspruch  6,  beinhaltend  den  Schritt  Vorbehandeln  der  Schnitzel  mit  einer  Mischung  aus  kalter 
55  Schwarz  lauge  und  WeiBlauge  (oder  NaOH-Losung)  vor  dem  Schritt  des  Vorbehandelns  mit  warmer  Schwarzlau- 

ge. 

8.  Verfahren  nach  Anspruch  6,  wobei  die  gesamte  verwendete  WeiBlauge  einen  Gesamteintrag  hat,  der  in  einem 

23 



EP0  748  412  B1 

Bereich  zwischen  15%  AA  ~  35%  AA  liegt. 

9.  Verfahren  nach  Anspruch  6,  beinhaltend  den  Schritt  Verdrangen  des  Inhalts  des  Kochers  (10)  mit  irgendeiner 
Kombination  aus  Wascherfiltrat  und  WeiBlauge  (oder  NaOH-Losung). 

5 

Revendications 

1.  Procede  de  lessivage  par  lots  du  type  utilisant  un  chauffage  a  deplacement  rapide  pour  produire  de  la  pate  deli- 
10  gnifiee,  dans  lequel  on  deplace  la  liqueur  consommee  produite  dans  un  lessiveur  (10)  suite  a  la  cuisson  d'une 

masse  de  matiere  cellulosique  avec  de  la  liqueur  de  cuisson,  et  on  la  recolte  dans  des  accumulateurs  (24,  28,  58) 
sous  forme  de  liqueur  noire  tres  chaude  et  sous  forme  de  liqueur  noire  chaude  de  facon  a  conserver  et  a  utiliser 
la  chaleur  de  la  liqueur  consommee  pour  prechauffer  une  autre  masse  de  matiere  cellulosique  dans  des  pretrai- 
tements  du  type  a  deplacement  de  liqueur  noire  chaude  et  de  liqueur  noire  tres  chaude,  avec  des  liqueurs  con- 

's  sommees  de  plus  en  plus  chaudes,  avant  de  proceder  a  la  cuisson,  dans  lequel: 

on  ajoute  de  la  liqueur  blanche  a  la  liqueur  noire  chaude  au  cours  de  I'etape  de  pretraitement  faisant  appel  a 
de  la  liqueur  noire  chaude  et  a  la  liqueur  noire  tres  chaude  au  cours  de  I'etape  de  pretraitement  faisant  appel 
ade  la  liqueur  noire  tres  chaude,  ainsi  qu'a  la  liqueur  de  cuisson  au  cours  de  I'etape  de  cuisson  dans  le  procede 

20  de  lessivage,  la  liqueur  blanche  totale  ajoutee  possedant  une  charge  distribute  s'etendant  entre  une  alcalinite 
active  a  concurrence  d'approximativement  15%  et  une  alcalinite  active  a  concurrence  d'environ  35%;  et 
on  eleve  la  temperature  de  la  liqueur  de  cuisson  a  une  valeur  entre  1  50°  ~  1  67°c  pour  I'etape  de  cuisson. 

2.  Procede  selon  la  revendication  1,  dans  lequel  on  ajoute  la  solution  de  liqueur  blanche  a  la  liqueur  noire  chaude 
25  (temperature  entre  90°C  et  150°C)  et  a  la  liqueur  noire  tres  chaude  (temperature  entre  150°  et  167°C)  en  une 

quantite  predeterminee. 

3.  Procede  selon  la  revendication  1  ,  dans  lequel  on  ajoute  de  la  liqueur  blanche  a  une  liqueur  noire  froide  (temperature 
entre  70°  et  90°C)  et  on  soumet  la  masse  de  matiere  cellulosique  a  un  pretraitement  avec  ladite  liqueur  noire 

30  froide  a  laquelle  on  a  ajoute  de  la  liqueur  blanche,  avant  de  proceder  au  pretraitement  faisant  appel  a  de  la  liqueur 
noire  chaude. 

4.  Procede  selon  la  revendication  1  ,  dans  lequel  la  charge  de  liqueur  blanche  totale  preferee  represente  une  valeur 
AA  >20%. 

35 
5.  Procede  selon  la  revendication  1,  dans  lequel  la  temperature  de  cuisson  preferee  se  situe  dans  le  domaine  de 

155°  ~  167°C. 

6.  Procede  pour  produire  de  la  pate  de  qualite  apte  a  etre  blanchie  selon  le  procede  de  la  revendication  1  ,  comprenant 
40  les  etapes  consistant  a: 

(a)  introduire  des  copeaux  de  bois  dans  le  lessiveur  (10); 
(b)  soumettre  les  copeaux  a  un  pretraitement  avec  un  melange  de  liqueur  noire  chaude  et  de  liqueur  blanche 
a  une  temperature  inferieure  a  la  temperature  de  cuisson; 

45  (c)  deplacer  le  melange  du  lessiveur  (10)  avec  au  moins  un  melange  de  liqueur  noire  tres  chaude  et  de  liqueur 
blanche  tres  chaude; 
(d)  elever  la  temperature  du  lessiveur  (10)  a  la  temperature  de  cuisson; 
(e)  maintenir  ladite  temperature  jusqu'a  ce  que  le  lessivage  des  copeaux  soit  termine; 
(f)  deplacer  le  contenu  du  lessiveur  (10)  avec  un  filtrat  liquide  derive  du  lavage  de  la  pate;  et 

so  (g)  vider  le  contenu  du  lessiveur  (10)  en  appliquant  une  pression  de  gaz  a  I'interieur  du  lessiveur  (10)  ou 
encore  I'evacuer  par  pompage. 

7.  Procede  selon  la  revendication  6,  englobant  I'etape  consistant  a  pretraiter  les  copeaux  avec  un  melange  de  liqueur 
noire  froide  et  de  liqueur  blanche  (ou  d'une  solution  de  NaOH)  avant  I'etape  de  pretraitement  avec  de  la  liqueur 

55  noire  chaude. 

8.  Procede  selon  la  revendication  6,  dans  lequel  la  liqueur  blanche  totale  utilisee  possede  une  charge  totale  se  situant 
dans  le  domaine  d'une  valeur  AA  de  1  5%  a  une  valeur  AA  de  35% 
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9.  Procede  selon  la  revendication  6,  englobant  I'etape  consistant  a  deplacer  le  contenu  du  lessiveur  (10)  avec  n'im- 
porte  quelle  combinaison  de  filtrat  du  cylindre  laveur  et  de  liqueur  blanche  (ou  de  solution  de  NaOH). 
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