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Description 

BACKGROUND  AND  SUMMARY  OF  THE  INVEN- 
TION 

For  several  decades,  continuous  cooking  of 
comminuted  cellulosic  fibrous  material  (e.g.  wood 
chips)  to  produce  pulp,  particularly  kraft  pulp,  has 
been  an  extremely  efficient  system  for  producing 
the  pulp.  Whenever  continuous  cooking  is  prac- 
ticed,  however,  care  must  be  taken  to  ensure  uni- 
formity  of  the  end  product.  An  important  part  of 
ensuring  uniform  quality  of  the  end  product  is 
ensuring  proper  impregnation  of  the  material  with 
cooking  liquor  (white  liquor).  It  has  long  been 
known  that  freshly  cut  wood,  with  high  moisture 
content,  will  impregnate  quickly  and  uniformly, 
whereas  stored  wood,  with  low  moisture  and  high 
air  content,  requires  efficient  presteaming  and  fa- 
vorable  impregnation  conditions  in  order  to  be  uni- 
formly  impregnated.  Despite  the  fact  that  this  has 
been  known  for  many  years,  this  fact  has  not 
normally  been  effectively  utilized  to  ensure  uniform 
impregnation  of  cellulosic  material,  such  as  wood 
chips. 

As  energy  conservation  becomes  more  impor- 
tant,  it  also  becomes  important  to  minimize  energy 
use  during  cooking.  Typically,  a  substantial  amount 
of  energy  in  the  form  of  high  pressure  steam  is 
consumed  in  a  continuous  pulping  facility  by  heat- 
ing  the  white  liquor  to  an  appropriate  cooking  tem- 
perature  (e.g.  approximately  160-1  80  °C),  and  also 
for  heating  of  the  impregnation  liquor,  e.g  black 
liquor. 

According  to  the  present  invention,  a  method  of 
continuously  treating  comminuted  cellulosic  fibrous 
material  to  produce  paper  pulp,  particularly  kraft 
pulp,  is  provided  which  has  enhanced  uniformity 
and  minimized  energy  requirements.  According  to 
the  present  invention,  a  method  is  provided  of 
continuously  treating  comminuted  cellulosic  fibrous 
material  to  produce  kraft  pulp,  comprising  the  steps 
of  continuously: 

(a)  slurrying  comminuted  cellulosic  fibrous  ma- 
terial  with  liquid  to  produce  a  slurry: 
(b)  feeding  the  slurry  into  an  impregnation  zone; 
(c)  impregnating  the  slurry  with  heating  and 
soaking  liquid  in  the  impregnation  zone; 
(d)  feeding  the  slurry  from  the  impregnation 
zone  into  a  cooking  zone; 
(e)  treating  the  slurry  with  kraft  cooking  liquor  at 
cooking  temperature  in  the  cooking  zone  to  ef- 
fect  digestion  of  the  material  in  the  slurry,  to 
produce  kraft  pulp; 
(f)  withdrawing  black  liquor  from  the  cooking 
zone,  at  cooking  temperature;  and. 
(g)  feeding  at  least  a  portion  of  the  black  liquor 
withdrawn  in  step  (f)  to  the  impregnation  zone  to 

provide  at  least  a  part  of  the  impregnation  liquid 
in  step  (c). 
The  latter  is  described  in  US-A-3  303  088. 
Our  invention  is  distinguished  from  US-A-3  303 

5  088  in  that  said  slurrying  is  effected  in  a  high- 
pressure  feeder  and  that  said  impregnation  in  step 
(c)  is  effected  by  rapid  displacement  heating  of  the 
comminuted  cellulosic  fibrous  material  by  introduc- 
ing  black  liquor,  substantially  at  cooking  tempera- 

io  ture,  then  effecting  rapid  diffusion  impregnation  by 
introducing  white  liquor  into  the  material  in  order  to 
effect  continuous  kraft  cooking  of  the  material. 

Hence,  in  contrast  to  US-A-3  303  088  our 
Invention  teaches  the  use  of  rapid  displacement 

75  heating  of  the  fibrous  material  by  introducing 
black  liquor  substantially  at  cooking  tempera- 
ture,  i.e.  according  to  our  invention  the  existing 
moisture  within  the  chips  (e.g.  condensate  from 
the  steaming)  is  displaced  by  hot  black  liquor 

20  which  provides  for  an  effective  heating  and  im- 
pregnation  of  the  chips,  and  also  other  advantages. 

The  chips  which  now  are  impregnated  with  hot 
black  liquor,  are  highly  amenable  to  the  diffusion  of 
chemicals.  Accordingly  the  effective  chemicals  of 

25  the  white  liquor,  which  are  introduced  after  the 
Impregnation,  will  very  quickly  move  into  each 
chip  and  start  the  actual  digesting  process. 

There  is  preferably  also  the  further  step  (h)  of 
preheating  the  cooking  liquor  before  feeding  it  into 

30  cooking  zone  by  passing  it  into  heat  exchange 
relationship  with  a  first  portion  of  the  black  liquor 
withdrawn  in  step  (f),  while  a  second  portion  of  the 
black  liquor  withdrawn  in  step  (f)  is  used  in  step 
(g). 

35  Step  (b)  may  be  practiced  in  part  by  withdraw- 
ing  a  portion  of  the  liquid  from  the  slurry  at  a 
withdrawal  area  above  the  impregnation  zone,  pres- 
surizing  the  withdrawn  liquid,  and  introducing  the 
pressurized  withdrawn  liquid  into  the  slurry,  above 

40  the  withdrawal  area,  with  a  primarily  downward 
vector.  Steps  (c)  and  (g)  are  preferably  practiced 
by  withdrawing  a  portion  of  the  liquid  from  the 
slurry  in  the  impregnation  zone  at  a  withdrawal 
area,  recirculating  the  withdrawn  liquid  back  into 

45  the  impregnation  zone  above  the  withdrawal  area, 
and  adding  black  liquor  from  step  (f)  to  the  recir- 
culating  withdrawn  liquid.  Step  (a)  is  preferably 
practiced  by  slurrying  the  material  with  black  li- 
quor.  Steps  (b)-(f)  are  preferably  practiced  in  a 

50  single  vertical  vessel,  the  material  moving  down- 
wardly  in  the  vessel  during  treatment. 

According  to  a  still  further  aspect  of  the 
present  invention,  a  method  of  treating  a  slurry  of 
comminuted  cellulosic  fibrous  material  in  an  upright 

55  vessel  having  a  top  and  bottom,  and  at  least  first, 
second,  and  third  sets  of  screens,  vertically  spaced 
from  each  other  with  the  first  set  of  screens  the 
topmost  screens,  and  the  third  set  the  bottom 
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most,  is  provided.  This  method  comprises  the 
steps  of:  (a)  Introducing  the  slurry  into  the  top  of 
the  vessel,  to  flow  downwardly  therein,  (b)  With- 
drawing  a  part  of  the  liquid  from  the  slurry  with  the 
first  set  of  screens,  and  recirculating  the  withdrawn 
liquid  back  into  the  vessel  above  the  first  set  of 
screens,  (c)  Withdrawing  a  part  of  the  liquid  from 
the  slurry  with  the  second  set  of  screens,  and 
recirculating  the  withdrawn  liquid  back  into  the  ves- 
sel  above  the  second  set  of  screens,  (d)  Withdraw- 
ing  a  part  of  the  liquid  from  the  slurry  with  the  third 
set  of  screens,  and  passing  at  least  a  portion  of  the 
withdrawn  liquid  from  the  third  set  of  screens  into 
the  withdrawn  liquid  from  the  first  set  of  screens,  to 
be  introduced  into  the  vessel  with  the  recirculated 
liquid  from  step  (b).  And,  (e)  discharging  pulp  from 
the  bottom  of  the  vessel,  below  the  third  set  of 
screens.  A  fourth  set  of  screens  is  also  preferably 
utilized,  above  the  first  set.  Liquid  is  withdrawn 
through  the  fourth  set  of  screens,  pressurized,  and 
then  introduced  above  the  fourth  set  of  screens 
with  a  substantially  downward  velocity  vector  so  as 
to  assist  in  movement  of  the  material. 

It  is  the  primary  object  of  the  present  invention 
to  provide  for  the  continuous  cooking  of  pulp  with 
substantial  energy  economy  and  simultaneously 
improved  uniformity  of  the  end  product.  This  and 
other  objects  of  the  invention  will  become  clear 
from  an  inspection  of  the  detailed  description  of  the 
invention,  and  from  the  appended  claims. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIGURE  1  is  a  schematic  view  of  an  exemplary 
apparatus  for  practice  of  the  method  according  to 
the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  DRAWING 

Many  of  the  components  of  the  apparatus  illus- 
trated  in  FIGURE  1  are  the  same  as,  or  comparable 
to,  parts  of  the  apparatus  of  US-A-3,802,956.  That 
patent  shows  apparatus  for  effecting  continuous 
pulping,  particularly  kraft  pulping,  of  comminuted 
cellulosic  fibrous  material,  with  a  view  toward  prop- 
er  impregnation  of  the  material. 

Apparatus  of  the  system  of  FIGURE  1  that  is 
generally  comparable  to  that  in  said  patent 
3,802,956  includes  a  chips  bin  11  (which  may  be  a 
steaming  chips  bin),  communicating  with  a  low 
pressure  valve  13  with  a  conventional  steaming 
vessel  14.  Low  pressure  steam,  e.g.  one  atmo- 
sphere  over  pressure,  is  supplied  to  the  vessel  14 
through  a  conduit  15,  and  air  is  driven  off  through 
conduit  17.  The  chips  ultimately  pass  through 
chute  18  into  the  conventional  high  pressure  feeder 
19,  circulating  liquid  being  forced  by  pump  20  to 
entrain  chips  --  or  like  cellulosic  fibrous  material  -- 

dropping  from  chute  18  into  the  transfer  device  19 
in  the  circulating  liquid. 

According  to  the  invention,  the  chips  from  high 
pressure  feeder  19  pass  in  conduit  21  to  the  top  of 

5  a  substantially  vertical  digester  22.  The  slurry  of 
chips  in  liquid  passes  into  apparatus  at  the  top  of 
the  digester  22  for  separating  a  portion  of  the 
liquid,  the  apparatus  preferably  comprising  a  strain- 
er  girdle  25  with  a  feed  screw  27  therein,  and  the 

io  withdrawn  liquid  passing  in  conduit  23  back  to  the 
pump  20.  A  screen  28  is  provided  adjacent  to  the 
top  of  the  digester  22,  but  below  the  girdle  25  and 
screw  27,  connected  to  pump  26,  which  in  turn  is 
connected  to  nozzles  24.  A  portion  of  the  liquid 

is  withdrawn  from  the  slurry  through  screen  28  is 
pressurized  by  pump  26  and  then  forced  through 
the  nozzles  24  back  into  the  vessel,  above  the 
screen  28,  with  a  substantially  downward  velocity 
vector.  This  system  is  primarily  for  producing  a 

20  downward  thrust  on  the  material  for  operational 
purposes,  so  that  it  flows  concurrently  with  liquid 
initially  down  into  the  digester  22.  A  portion  of  the 
liquid  withdrawn  by  screen  28  is  passed  via  conduit 
30  to  the  second  effect  90  of  a  flash  tank  system, 

25  as  hereinafter  described. 
The  chips  are  flushed  into  the  high  pressure 

feeder  19  through  chute  18  via  liquid  flowing  in 
loop  37  under  the  influence  of  pump  35.  Excess 
liquid  passes  into  level  tank  39  and  is  returned 

30  therefrom  through  conduit  41  and  pump  29  to  the 
high  pressure  side.  Additionally,  make-up  liquor 
--which  may  be  black  liquor  from  source  33,  white 
liquor  from  source  31  ,  or  a  combination  of  both  (as 
metered  by  valve  48),  and  valves  10,  12,  may  be 

35  provided.  This  liquid  passes  to  the  top  exterior  of 
the  strainer  girdle  25  --  i.e.  the  high  pressure  loop 
--  via  conduit  50. 

Below  the  screen  28  adjacent  the  top  of  the 
vessel  22  is  an  impregnation  zone.  A  screen  40, 

40  connected  to  a  pump  42,  is  provided  in  the  im- 
pregnation  zone.  The  pump  42  withdraws  a  portion 
of  the  liquid  from  the  slurry  moving  downwardly  in 
the  vessel  22,  and  recirculates  it  in  loop  43  to  the 
inlet  tube  46  above  the  screen  40.  Liquid  intro- 

45  duced  thereby  tends  to  flow  countercurrently  to  the 
chips  moving  downwardly  in  the  vessel  22,  ulti- 
mately  being  withdrawn  by  screen  28.  A  heater, 
such  as  an  indirect  heater  (heating  liquid  with 
steam),  may  be  provided  in  the  circulation  loop  43, 

50  but  is  not  necessary  according  to  the  invention. 
Below  the  screen  40,  cooking  zone  is  provided. 

Within  the  impregnation  and  cooking  zone  are  one 
or  more  screens  63,  87,  and  92.  A  portion  of  the 
liquid  in  the  slurry  moving  downwardly  at  the 

55  screen  63  is  withdrawn  therefrom  via  pump  65,  and 
passed  through  conventional  indirect  steam  heater 
(heat  exchanger)  67  to  be  heated,  the  withdrawn 
liquid  being  recirculated  and  introduced  at  central 
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return  conduit  69  into  the  chips  column  above  the 
screen  63.  According  to  the  present  invention,  kraft 
cooking  liquor  (white  liquor)  from  source  31  may 
be  pumped  by  pump  36  to  this  recirculation  loop, 
e.g.  added  to  the  pump  65  to  be  introduced  with 
the  recirculated  liquid. 

The  screens  87  and  92  withdraw  black  liquor 
from  the  digester  22.  A  portion  of  the  black  liquor 
withdrawn  by  screen  92  under  the  influence  of 
pump  93  may  be  recirculated  into  the  digester  22 
and  introduced  at  central  conduit  95,  while  another 
portion  passes  through  valve  32  ultimately  to  the 
second  stage  flash  tank  90.  The  conduct  91  from 
the  bottom  of  the  flash  tank  90  may  be  used  to 
supply  black  liquor  to  the  source  33.  Also,  accord- 
ing  to  the  present  invention,  black  liquor  withdrawn 
through  screen  87  passes  into  conduit  110,  which 
is  connected  to  the  circulation  loop  43  including  the 
pump  42,  so  that  it  is  introduced  at  the  return 
conduit  46  into  the  vessel.  The  black  liquor  in 
conduit  110  is  substantially  at  cooking  temperature 
(e.g.  about  160-1  80  °C). 

Another  portion  of  the  liquor  withdrawn  with 
screens  87  ~  which  also  is  at  substantially  cooking 
temperature  ~  is  used  to  preheat  white  liquor  intro- 
duced  from  source  31  into  pump  65.  This  may 
preferably  be  accomplished  by  passing  the  conduit 
112  and  the  conduit  38  into  a  heat  exchanger  114, 
whereby  the  black  hot  liquor  in  conduit  112  comes 
into  heat  exchange  relationship  with  the  cool  white 
liquor  in  conduit  38,  preheating  it  before  it  is  intro- 
duced  into  pump  65.  Typically,  the  heat  exchanger 
114  would  preheat  the  white  liquor  from  about 
70  °C  to  about  160°C.  Little  additional  energy  input 
is  required  from  the  heater  67.  After  losing  a  sub- 
stantial  portion  of  its  heat  value  in  heat  exchanger 
114,  the  remaining  black  liquor  in  conduit  112  is 
passed  to  a  first  stage  flash  tank  89. 

The  arrangement  described  above,  in  addition 
to  obviously  minimizing  energy  requirements,  also 
effects  very  uniform  impregnation.  The  black  liquor 
introduced  from  conduit  110  soaks  and  heats  the 
chips,  effecting  rapid  displacement  heating  thereof. 
This  rapid  displacement  heating  makes  the  chips 
much  more  amenable  to  impregnation  with  white 
liquor.  That  means  when  the  chips  pass  downwar- 
dly  into  the  cooking  zone,  and  are  confronted  with 
hot  white  liquor,  rapid  diffusion  impregnation  of  the 
chips  with  white  liquor  occurs.  The  chips  are  then 
cooked  at  a  temperature  of  about  160-1  80  °C,  and 
then  passed  downwardly  into  the  lower  part  of  the 
digester  22  where  they  are  preferably  washed. 

Near  the  bottom  of  the  vessel  22  a  screen  79 
is  connected  to  a  pump  81  heater  83,  and  central 
supply  conduit  85.  Washing  liquid  is  introduced 
into  the  conduit  71  to  flow  countercurrently  (that  is 
upwardly)  with  respect  to  the  downward  flowing 
chips,  with  a  portion  of  the  liquid  being  withdrawn 

through  screen  79,  heated,  and  recirculated  back 
into  conduit  85.  The  washed,  kraft  pulp,  may  then 
be  discharged  from  the  bottom  of  the  vessel  utiliz- 
ing  a  conventional  rotary  scraper  99,  and  a  throt- 

5  tling  device  101  if  desired. 
While  the  method  has  been  described  with 

respect  to  a  single  upright  vessel  22,  the  method 
may  be  practiced  otherwise  (e.g.  with  more  than 
one  vessel),  although  the  single  vessel  arrange- 

io  ment  of  FIGURE  1  is  greatly  preferred. 
According  to  one  aspect  of  the  method  of  the 

present  invention,  a  slurry  of  comminuted  cellulosic 
fibrous  material  (e.g.  wood  chips)  in  liquid  (e.g. 
black  liquor  combined  with  steam  which  condensed 

is  on  the  chips  from  steaming  vessel  14,  and  any 
natural  liquid  in  the  chips)  is  fed  to  the  top  of  the 
digester  22,  and  under  the  influence  of  the  down- 
wardly  directed  flow  of  liquid  from  nozzles  24 
moves  downwardly  in  the  vessel  22.  At  a  first  set  of 

20  screens  40  part  of  the  liquid  in  the  slurry  may  be 
removed,  and  introduced  back  into  the  vessel,  with 
black  liquor  withdrawn  through  screen  87  by  con- 
duit  110  being  introduced  into  the  recirculation  loop 
43.  Thus  in  the  vicinity  of  the  screen  40,  and 

25  above,  the  chips  are  soaked  and  heated,  the  black 
liquor  in  conduit  110  being  substantially  at  cooking 
temperature.  This  rapid  displacement  heating  of 
the  chips  makes  them  susceptible  to  subsequent 
impregnation  during  the  continuous  processing 

30  thereof. 
As  the  chips  move  downwardly  further  in  the 

vessel  22  they  encounter  the  second  set  of 
screens  63.  A  portion  of  the  liquid  is  withdrawn 
therethrough,  heated  by  heater  67,  and  reintroduc- 

35  ed  by  central  conduit  69.  White  liquor  from  source 
31,  pumped  by  pump  36,  in  conduit  38  is  added  to 
the  pump  65  in  this  recirculation  loop.  Preferably 
the  white  liquor  is  preheated  by  passing  it  through 
the  heat  exchanger  114,  in  heat  exchange  relation- 

40  ship  with  black  liquor  in  conduit  112.  Since  the 
chips  are  susceptible  to  impregnation  due  to  their 
soaking  and  heating  by  rapid  displacement  heating, 
rapid  diffusion  impregnation  of  the  chips  with  white 
liquor  occurs  adjacent  the  screen  63  and 

45  thereabove.  Below  the  screen  63,  kraft  cooking  of 
the  chips  takes  place.  The  chips  are  ultimately 
washed  at  or  above  screen  79,  and  are  subse- 
quently  discharged  from  the  bottom  of  the  vessel. 

It  will  thus  be  seen  that  according  to  the 
50  present  invention  a  method  of  effecting  substantial 

energy  economy  while  simultaneously  improving 
uniformity  of  the  pulp  produced  in  a  continuous 
kraft  pulping  process,  is  provided. 

55  Claims 

1.  A  method  of  continuously  treating  comminuted 
cellulosic  fibrous  material  to  produce  kraft 
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pulp,  comprising  the  steps  of  continuously: 
(a)  slurrying  comminuted  cellulosic  fibrous 
material  with  liquid  to  produce  a  slurry: 
(b)  feeding  the  slurry  into  an  impregnation 
zone; 
(c)  impregnating  the  slurry  with  heating  and 
soaking  liquid  in  the  impregnation  zone; 
(d)  feeding  the  slurry  from  the  impregnation 
zone  into  a  cooking  zone; 
(e)  treating  the  slurry  with  kraft  cooking  li- 
quor  at  cooking  temperature  in  the  cooking 
zone  to  effect  digestion  of  the  material  in 
the  slurry,  to  produce  kraft  pulp; 
(f)  withdrawing  black  liquor  from  the  cooking 
zone,  at  cooking  temperature;  and. 
(g)  feeding  at  least  a  portion  of  the  black 
liquor  withdrawn  in  step  (f)  to  the  impregna- 
tion  zone  to  provide  at  least  a  part  of  the 
impregnation  liquid  in  step  (c),  character- 
ized  In  that  said  slurrying  is  effected  in  a 
high-pressure  feeder  (19)  and  that  said  im- 
pregnation  in  step  (c)  is  effected  by  rapid 
displacement  heating  of  the  comminuted 
cellulosic  fibrous  material  by  introducing 
black  liquor  (46),  substantially  at  cooking 
temperature,  then  effecting  rapid  diffusion 
impregnation  by  introducing  white  liquor 
(31,  69)  into  the  material  in  order  to  effect 
continuous  kraft  cooking  of  the  material. 

2.  A  method  as  recited  in  claim  1  wherein  step 
(a)  is  practiced  utilizing  black  liquor  (33)  as  the 
slurrying  liquid. 

3.  A  method  as  recited  in  claim  2  wherein  step 
(e)  is  practiced  by  preheating  the  white  liquor 
(31)  before  feeding  it  into  the  cooking  zone  by 
passing  it  in  heat  exchange  relationship  (114) 
with  a  first  portion  of  the  black  liquor  withdrawn 
in  step  (f),  while  a  second  portion  of  the  black 
liquor  withdrawn  in  step  (f)  is  used  in  step  (g). 

4.  A  method  as  recited  in  claim  3  comprising  the 
further  step  of  further  heating  the  cooking  li- 
quor,  after  preheating  thereof  in  step  (h),  by 
passing  it  into  indirect  heating  relationship 
(67)  with  steam. 

5.  A  method  as  recited  in  claim  1  wherein  step 
(b)  is  practiced  by  introducing  the  white  liquor 
(69)  substantially  at  cooking  temperature. 

6.  A  method  as  recited  in  claim  3  comprising  the 
further  step  of  (i)  introducing  the  first  portion  of 
black  liquor,  after  practice  of  step  (h),  into  a 
flash  tank  (89). 

7.  A  method  as  recited  in  claim  1  wherein  step 
(b)  is  practiced  by  withdrawing  a  portion  of  the 
liquid  from  the  slurry  at  a  withdrawal  area  (28) 
above  the  zone,  pressurizing  (26)  the  with- 

5  drawn  liquid,  and  introducing  the  pressurized 
withdrawn  liquid  back  into  the  slurry,  above  the 
withdrawal  area,  with  a  primarily  downward 
vector. 

io  8.  A  method  as  recited  in  claim  1  wherein  steps 
(c)  and  (g)  are  practiced  by  withdrawing  a 
portion  of  the  liquid  from  the  slurry  in  the  zone 
at  a  withdrawal  area  (40),  recirculating  (43)  the 
withdrawn  liquid  back  into  the  zone  above  the 

is  withdrawal  area,  and  adding  black  liquor  (110) 
from  step  (f)  to  the  recirculating  withdrawn 
liquid. 

9.  A  method  as  recited  in  claim  1  wherein  step 
20  (e)  is  further  practiced  by  withdrawing  liquid 

from  the  cooking  zone  at  a  withdrawal  area 
(63),  recirculating  the  withdrawn  liquid  back  to 
the  cooking  zone  at  a  point  (69)  above  the 
withdrawal  area,  and  adding  the  kraft  cooking 

25  liquor  (31)  to  the  recirculating  withdrawn  liquid. 

10.  A  method  as  recited  in  claim  9  wherein  steps 
(c)  and  (g)  are  practiced  by  withdrawing  a 
portion  of  the  liquid  from  the  slurry  in  the  zone 

30  at  a  withdrawal  area,  recirculating  the  with- 
drawn  liquid  back  into  the  zone  above  the 
withdrawal  area,  and  adding  black  liquor  from 
step  (f)  to  the  recirculating  withdrawn  liquid. 

35  11.  A  method  as  recited  in  claim  10  wherein  step 
(b)  is  practiced  by  withdrawing  a  portion  of  the 
liquid  from  the  slurry  at  a  withdrawal  area  (28) 
above  the  impregnation  zone,  pressurizing  (26) 
the  withdrawn  liquid,  and  introducing  the  pres- 

40  surized  withdrawn  liquid  back  into  the  slurry, 
above  the  withdrawal  area,  with  a  primarily 
downward  vector. 

12.  A  method  as  recited  in  claim  11  wherein  steps 
45  (b)  -  (f)  are  practiced  in  a  single  vertical  vessel 

(22),  and  wherein  steps  (b)  and  (d)  are  prac- 
ticed  by  feeding  the  slurry  downwardly. 

Patentanspruche 
50 

1.  Verfahren  zur  kontinuierlichen  Behandlung  zer- 
kleinerten  Cellulosefasermaterials  zur  Herstel- 
lung  von  Kraftzellstoff,  bei  dem  man  stufenwei- 
se  kontinuierlich: 

55  a)  zerkleinertes  Zellstoffasermaterial  mit 
Flussigkeit  zu  einem  Stoff  aufschlammt, 
b)  den  Stoff  in  eine  Impragnierungszone 
einfuhrt, 

5 
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c)  den  Stoff  in  der  Impragnierungszone  mit 
Heiz-  und  Trankungsflussigkeit  impragniert, 
d)  den  Stoff  aus  der  Impragnierungszone  in 
eine  Kochzone  uberfuhrt, 
e)  den  Stoff  in  der  Kochzone  bei  der  Koch- 
temperatur  mit  Kraftkochlauge  behandelt, 
urn  das  Material  in  dem  Stoff  zur  Herstel- 
lung  von  Kraftzellstoff  aufzuschlieBen, 
f)  Schwarzlauge  bei  der  Kochtemperatur 
aus  der  Kochzone  abzieht  und 
g)  mindestens  einen  Teil  der  in  Stufe  f) 
abgezogenen  Schwarzlauge  zur  Lieferung 
mindestens  eines  Teils  der  Impragnierflus- 
sigkeit  in  Stufe  c)  in  die  Impragnierungszo- 
ne  uberfuhrt, 

dadurch  gekennzeichnet,  dal3  dieses 
Aufschlammen  in  einem  Hochdruckzufuhr- 
gefaB  (19)  erfolgt  und  dal3  man  diese  Impra- 
gnierung  in  Stufe  c)  mittels  raschem  Ver- 
drangungsaufheizen  des  zerkleinerten  Cel- 
lulosefasermaterials  durch  Einfuhrung  von 
Schwarzlauge  (46)  im  wesentlichen  bei  der 
Kochtemperatur  durchfuhrt  und  dann  eine 
rasche  Diffusionsimpragnierung  durch  Ein- 
fuhren  von  WeiBlauge  (31,  69)  in  das  Mate- 
rial  bewirkt,  urn  eine  kontinuierliche  Kraftko- 
chung  des  Materials  zu  erzielen. 

2.  Verfahren  nach  Anspruch  1,  worin  Stufe  a) 
unter  Verwendung  von  Schwarzlauge  (33)  als 
Aufschlammungsflussigkeit  durchgefuhrt  wird. 

3.  Verfahren  nach  Anspruch  2,  worin  Stufe  e) 
durch  Vorwarmen  der  WeiBlauge  (31)  vor  de- 
ren  Einfuhrung  in  die  Kochzone  durchgefuhrt 
wird,  indem  man  sie  in  Warmeaustausch  (114) 
mit  einem  ersten  Teil  der  in  Stufe  f)  abgezoge- 
nen  Schwarzlauge  bringt,  wahrend  ein  zweiter 
Teil  der  in  Stufe  f)  abgezogenen  Schwarzlauge 
in  Stufe  g)  verwendet  wird. 

4.  Verfahren  nach  Anspruch  3,  einschlieBlich  der 
weiteren  Stufe  weiteren  Erhitzens  der  Kochlau- 
ge  nach  deren  Vorwarmung  in  Stufe  h),  indem 
man  sie  indirekt  mit  Dampf  erhitzt  (67). 

5.  Verfahren  nach  Anspruch  1,  worin  Stufe  b) 
durch  Einfuhren  der  WeiBlauge  (69)  im  wesent- 
lichen  bei  Kochtemperatur  durchgefuhrt  wird. 

6.  Verfahren  nach  Anspruch  3,  einschlieBlich  der 
weiteren  Stufe  i),  wobei  man  nach  der  Durch- 
fuhrung  der  Stufe  h)  den  ersten  Teil  der 
Schwarzlauge  in  ein  EntspannungsgefaB  (89) 
leitet. 

7.  Verfahren  nach  Anspruch  1,  worin  Stufe  b) 
durch  Abzug  eines  Teils  der  Flussigkeit  aus 

dem  Stoff  in  einem  Abzugsbereich  (28)  uber 
der  Zone  durchgefuhrt  wird,  wobei  man  die 
abgezogene  Flussigkeit  unter  Druck  setzt  (26) 
und  die  unter  Druck  gesetzte  abgezogene 

5  Flussigkeit  uber  dem  Abzugsbereich  vorwie- 
gend  nach  unten  gerichtet  in  den  Stoff  zuruck- 
fuhrt. 

8.  Verfahren  nach  Anspruch  1,  worin  die  Stufen 
io  c)  und  g)  durch  Abziehen  eines  Teils  der  Flus- 

sigkeit  aus  dem  Stoff  in  der  Zone  bei  einem 
Abzugsbereich  (40)  durchgefuhrt  werden,  wo- 
bei  man  die  abgezogene  Schwarzlauge  in  die 
Zone  uber  dem  Abzugsbereich  rezirkuliert  (43) 

is  und  der  rezirkulierten  abgezogenen  Flussigkeit 
Schwarzlauge  (110)  aus  Stufe  f)  zusetzt. 

9.  Verfahren  nach  Anspruch  1,  worin  Stufe  e) 
ferner  durch  Abziehen  von  Flussigkeit  aus  der 

20  Kochzone  in  einem  Abzugsbereich  (63)  durch- 
gefuhrt  wird,  wobei  man  die  abgezogene  Flus- 
sigkeit  an  einer  Stelle  (69)  uber  dem  Abzugs- 
bereich  in  die  Kochzone  rezirkuliert  und  die 
Kraftkochlauge  (31)  der  rezirkulierten  abgezo- 

25  genen  Flussigkeit  zusetzt. 

10.  Verfahren  nach  Anspruch  9,  worin  die  Stufen 
c)  und  g)  durch  Abziehen  eines  Teils  der  Flus- 
sigkeit  aus  dem  Stoff  in  der  Zone  bei  einem 

30  Abzugsbereich  durchgefuhrt  werden,  wobei 
man  die  abgezogene  Flussigkeit  in  die  Zone 
uber  dem  Abzugsbereich  rezirkuliert  und  der 
rezirkulierten  abgezogenen  Flussigkeit 
Schwarzlauge  aus  Stufe  f)  zusetzt. 

35 
11.  Verfahren  nach  Anspruch  10,  worin  Stufe  b) 

durch  Abziehen  eines  Teils  der  Flussigkeit  aus 
dem  Stoff  in  einem  Abzugsbereich  (28)  uber 
der  Impragnierungszone  durchgefuhrt  wird, 

40  wobei  man  die  abgezogene  Flussigkeit  unter 
Druck  setzt  (26)  und  die  unter  Druck  gesetzte 
abgezogene  Flussigkeit  uber  dem  Abzugsbe- 
reich  vorwiegend  nach  unten  gerichtet  in  den 
Stoff  zuruckfuhrt. 

45 
12.  Verfahren  nach  Anspruch  11,  worin  die  Stufen 

b)  -  f)  in  einem  einzigen  senkrechten  GefaB 
(22)  durchgefuhrt  werden,  und  worin  die  Stufen 
b)  und  d)  durch  abwarts  gerichtete  Einfuhrung 

50  des  Staffs  erfolgen. 

Revendicatlons 

1.  Procede  pour  traiter  en  continu  une  matiere 
55  cellulosique  fibreuse  finement  broyee  pour 

produire  de  la  pate  kraft,  comprenant  les  eta- 
pes  qui  consistent  a,  en  continu: 

6 
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(a)  mettre  en  suspension  la  matiere  cellulo- 
sique  fibreuse  finement  broyee  avec  un  li- 
quide  pour  produire  une  suspension; 
(b)  charger  la  suspension  dans  une  zone 
d'impregnation; 
(c)  impregner  la  suspension  de  liquide  de 
chauffage  et  de  trempage  dans  la  zone 
d'impregnation; 
(d)  charger  la  suspension  depuis  la  zone 
d'impregnation  dans  une  zone  de  cuisson; 
(e)  traiter  la  suspension  avec  une  liqueur  de 
cuisson  kraft  a  la  temperature  de  cuisson 
dans  la  zone  de  cuisson,  pour  effectuer  la 
digestion  de  la  matiere  dans  la  suspension, 
afin  de  produire  une  pate  kraft; 
(f)  soutirer  la  liqueur  noire  de  la  zone  de 
cuisson  a  la  temperature  de  cuisson;  et 
(g)  charger  au  moins  une  portion  de  la 
liqueur  noire  soutiree  dans  I'etape  (f)  vers  la 
zone  d'impregnation  afin  d'apporter  au 
moins  une  partie  du  liquide  d'impregnation 
dans  I'etape  (c),  caracterise  en  ce  que  Ton 
effectue  ladite  mise  en  suspension  dans 
une  caisse  d'alimentation  haute  pression 
(19)  et  en  ce  que  Ton  effectue  ladite  impre- 
gnation  dans  I'etape  (c)  en  chauffant  par  un 
deplacement  rapide  la  matiere  cellulosique 
fibreuse  finement  broyee,  par  introduction 
de  la  liqueur  noire  (46)  essentiellement  a  la 
temperature  de  cuisson,  puis  en  effectuant 
une  impregnation  par  diffusion  rapide  par 
introduction  de  la  liqueur  blanche  (31,  69) 
dans  la  matiere  afin  d'effectuer  une  cuisson 
kraft  continue  de  la  matiere. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
on  met  en  oeuvre  I'etape  (a)  en  utilisant  la 
liqueur  noire  (33)  comme  liquide  de  mise  en 
suspension. 

3.  Procede  selon  la  revendication  2,  dans  lequel 
on  met  en  oeuvre  I'etape  (e)  en  prechauffant  la 
liqueur  blanche  (31)  avant  de  la  charger  dans 
la  zone  de  cuisson  en  la  faisant  passer  dans 
un  echangeur  de  chaleur  (114)  ou  se  produit 
un  echange  de  chaleur  avec  une  premiere 
portion  de  la  liqueur  noire  soutiree  dans  I'etape 
(f),  tandis  que  Ton  utilise  dans  I'etape  (g)  une 
seconde  portion  de  la  liqueur  noire  soutiree 
dans  I'etape  (f). 

4.  Procede  selon  la  revendication  3,  comprenant 
I'etape  supplementaire  qui  consiste  a  poursui- 
vre  le  chauffage  de  la  liqueur  de  cuisson, 
apres  son  prechauffage  dans  I'etape  (h),  en  la 
faisant  passer  dans  un  dispositif  (67)  permet- 
tant  de  la  chauffer  indirectement  a  I'aide  de 
vapeur  d'eau. 

5.  Procede  selon  la  revendication  1,  dans  lequel 
on  met  en  oeuvre  I'etape  (b)  en  introduisant  la 
liqueur  blanche  (69)  essentiellement  a  la  tem- 
perature  de  cuisson. 

5 
6.  Procede  selon  la  revendication  3,  comprenant 

I'etape  supplementaire  qui  consiste  (i)  a  intro- 
duce  la  premiere  portion  de  la  liqueur  noire, 
apres  la  mise  en  oeuvre  de  I'etape  (h),  dans 

io  une  cuve  de  detente  (89). 

7.  Procede  selon  la  revendication  1,  dans  lequel 
on  met  en  oeuvre  I'etape  (b)  en  soutirant  une 
portion  du  liquide  de  la  suspension  au  niveau 

is  d'une  region  de  soutirage  (28),  au-dessus  de  la 
zone,  en  pressurisant  (26)  le  liquide  soutire  et 
en  re-introduisant  le  liquide  soutire  pressurise 
dans  la  suspension,  au-dessus  de  la  region  de 
soutirage,  essentiellement  de  haut  en  bas. 

20 
8.  Procede  selon  la  revendication  1,  dans  lequel 

on  met  en  oeuvre  les  etapes  (c)  et  (g)  en 
soutirant  une  portion  du  liquide  de  la  suspen- 
sion  dans  la  zone,  au  niveau  d'une  region  de 

25  soutirage  (40),  en  faisant  recirculer  (43)  le  liqui- 
de  soutire  vers  la  zone  au-dessus  de  la  region 
de  soutirage,  et  en  ajoutant  de  la  liqueur  noire 
(110)  issue  de  I'etape  (f)  au  liquide  soutire 
recircule. 

30 
9.  Procede  selon  la  revendication  1,  dans  lequel, 

en  outre,  on  met  en  oeuvre  I'etape  (e)  en 
soutirant  du  liquide  de  la  zone  de  cuisson  au 
niveau  d'une  region  de  soutirage  (63),  en  fai- 

35  sant  recirculer  le  liquide  soutire  vers  la  zone 
de  cuisson  en  un  point  (69)  situe  au-dessus  de 
la  region  de  soutirage,  et  en  ajoutant  la  liqueur 
de  cuisson  kraft  (31)  au  liquide  soutire  recir- 
cule. 

40 
10.  Procede  selon  la  revendication  9,  dans  lequel 

on  met  en  oeuvre  les  etapes  (c)  et  (g)  en 
soutirant  une  portion  du  liquide  de  la  suspen- 
sion  dans  la  zone  au  niveau  d'une  region  de 

45  soutirage,  en  faisant  recirculer  le  liquide  soutire 
vers  la  zone  au-dessus  de  la  region  de  soutira- 
ge,  et  en  ajoutant  de  la  liqueur  noire  issue  de 
I'etape  (f)  au  liquide  soutire  recircule. 

50  11.  Procede  selon  la  revendication  10,  dans  lequel 
on  met  en  oeuvre  I'etape  (b)  en  soutirant  une 
portion  du  liquide  de  la  suspension  au  niveau 
d'une  region  de  soutirage  (28)  situee  au-des- 
sus  de  la  zone  d'impregnation,  en  pressurisant 

55  (26)  le  liquide  soutire  et  en  reintroduisant  le 
liquide  soutire  pressurise  dans  la  suspension, 
au-dessus  de  la  region  de  soutirage,  essentiel- 
lement  de  haut  en  bas. 

7 
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12.  Procede  selon  la  revendication  11,  dans  lequel 
on  met  en  oeuvre  les  etapes  (b)  a  (f)  dans  un 
seul  recipient  vertical  (22)  et  dans  lequel  on 
met  en  oeuvre  les  etapes  (b)  et  (d)  en  char- 
geant  la  suspension  de  haut  en  bas.  5 
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