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Continuous  cooking  with  reduced  cost,  horsepower  and  pulp  degradation. 

liquid  is  returned  in  a  conduit  (41)  adjacent  the 
exterior  of  the  impregnation  vessel,  and  open  at  the 
top  to  digester  pressure,  and  passes  out  the  bottom 
of  the  digester.  The  impregnation  vessel  is  welded  to 
the  bottom  (35)  of  the  digester,  and  the  bottom  of 
the  digester  is  generally  hemi-spherical,  and  sub- 
stantially  devoid  of  packings. 

©  In  the  continuous  cooking  of  comminuted  cel- 
lulosic  fibrous  material  (e.g.  wood  chips)  to  produce 
paper  pulp,  the  material  passes  upwardly  in  an  im- 
pregnation  vessel  (34)  which  is  within  and  concentric 
with  a  continuous  digester  (32)  and  open  at  the  top 
to  digester  pressure.  At  the  top  of  the  impregnation 
vessel,  a  solids/liquid  separator  (36)  (a  screw  (37) 
within  a  screen  cylinder  (38))  is  provided.  Separated 
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CONTINUOUS  COOKING  WITH  REDUCED  COST,  HORSEPOWER  AND  PULP  DEGRADATION 

BACKGROUND  AND  SUMMARY  OF  THE  INVEN- 
TION 

posed  at  the  top  of  the  impregnation  vessel  for 
separating  cellulosic  fibrous  material  from  liquid,  so 
as  to  decrease  the  liquid  to  material  ratio  of  the 
slurry,  (d)  A  generally  vertically  disposed  digesting 

5  vessel  having  a  top  and  a  bottom,  and  an  inlet  at 
the  top  thereof,  (e)  The  top  of  the  impregnation 
vessel  located  adjacent  the  top  of  the  digesting 
vessel,  and  the  impregnation  vessel  disposed  with- 
in  the  digesting  vessel,  generally  concentric  there- 

to  with,  (f)  A  liquid  return  conduit  open  to  the  digest- 
ing  vessel  pressure,  and  disposed  within  the  di- 
gesting  vessel  adjacent  the  impregnation  vessel, 
for  returning  liquid  separated  by  means  (c)  to  exit 
the  bottom  of  the  digesting  vessel,  (g)  Extraction 

75  screen  means  disposed  in  the  digesting  vessel  for 
withdrawing  liquid  therefrom.  And,  (h)  pulp  dis- 
charge  means  disposed  adjacent  the  bottom  of  the 
digesting  vessel. 

According  to  another  aspect  of  the  present 
20  invention,  a  method  of  continuously  digesting  com- 

minuted  cellulosic  fibrous  material  to  produce  pa- 
per  pulp  is  provided.  The  method  comprises  the 
steps  of  substantially  sequentially  and  continuous- 
ly:  (a)  Feeding  a  liquid  slurry  of  comminuted  cel- 

25  lulosic  fibrous  material  to  the  bottom  of  the  im- 
pregnation  vessel,  (b)  Flowing  the  material  (at  a 
temperature  of  about  100-120°  C)  upwardly  in  the 
impregnation  vessel  from  the  bottom  to  the  top 
thereof,  the  impregnation  vessel  being  open  at  the 

30  top  to  the  digesting  vessel  pressure,  (c)  Separating 
some  of  the  liquid  from  the  slurry  at  the  top  of  the 
impregnation  vessel,  (d)  Moving  the  material  from 
the  bottom  of  the  impregnation  vessel  to  the  top  of 
the  digesting  vessel  with  a  minimum  of  mechanical 

35  action  on  the  material,  (e)  Withdrawing  liquid  sepa- 
rated  in  step  (c)  from  the  digesting  vessel  by 
passing  it  downwardly  through  the.  digesting  vessel 
open  to  digesting  vessel  pressure  out  the  bottom  of 
the  digesting  vessel,  (f)  Digesting  the  material  (at  a 

40  temperature  of  about  160-170°  C)  in  the  digesting 
vessel,  utilizing  digesting  liquid.  And,  (g)  withdraw- 
ing  pulp  from  the  bottom  of  the  digesting  vessel. 

It  is  the  primary  object  of  the  present  invention 
to  provide  for  the  enhanced  continuous  cooking  of 

45  cellulosic  fibrous  material.  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. 

In  co-pending  U.S.  application  serial  number 
07/200,204  filed  May  31,  1988,  apparatus  and  a 
method  for  continuously  cooking  pulp  to  enhance 
the  quality  of  the  pulp  is  disclosed.  The  apparatus 
and  method  therein  provides  for  reduced  mechani- 
cal  handling  of,  and  mechanical  action  on,  the 
wood  chips  (or  other  comminuted  cellulosic  fibrous 
material  that  is  utilized),  and  energy  efficiency 
problems,  quality  drawbacks,  and  size  limitations 
typically  found  in  conventional  cooking  systems  are 
minimized.  According  to  the  present  invention,  an 
alternative  arrangement  is  provided  which  also  has 
minimal  mechanical  action  on  the  chips  (especially 
where  the  temperature  and  pressure  are  high),  and 
which  should  provide  for  reduced  cost  of  operation, 
horsepower  requirements,  and  pulp  degradation. 
Also  packings  and  seals  that  are  common  in  con- 
ventional  systems  are  unnecessary. 

The  internal  impregnation  vessel  that  is  utilized 
in  a  number  of  the  embodiments  of  said  co-pend- 
ing  U.S.  application  serial  number  07/200,204  was 
under  full  digester  pressure,  and  therefore  the 
shell,  flanges,  nozzles,  pipes,  etc.  had  to  be  dimen- 
sioned  accordingly.  According  to  the  present  inven- 
tion,  however,  the  actual  internal  impregnation  ves- 
sel  is  also  at  digester  pressure,  however  it  com- 
prises  a  non-pressurized  tube  since  the  pressure  is 
the  same  on  both  sides  of  the  vessel  wall.  Thus  it 
is  a  mere  standpipe,  rather  than  a  pressurized 
vessel  (as  in  serial  number  07/200,204). 

The  impregnation  vessel  according  to  the  in- 
vention  passes  the  liquid  slurry  of  fibrous  cellulosic 
material  upwardly  to  a  solids/liquid  separator  lo- 
cated  adjacent  the  top  of  the  digester.  Liquid  that  is 
separated  is  passed  downwardly  in  a  conduit  weld- 
ed  or  otherwise  attached  to  the  impregnation  ves- 
sel,  to  ultimately  pass  out  the  bottom  of  the  vessel. 
In  this  way,  the  minimum  mechanical  action  on  the 
chips  achieved  with  said  co-pending  application 
apparatus  and  method  is  also  substantially  possi- 
ble,  while  other  advantages  accrue. 

According  to  one  aspect  of  the  present  inven- 
tion  an  apparatus  for  the  continuous  cooking  of 
cellulosic  fibrous  material  to  produce  paper  pulp  is 
provided.  The  apparatus  comprises  the  following 
elements:  (a)  A  generally  vertically  disposed  im- 
pregnation  vessel  having  a  bottom,  and  a  top  in 
open  communication  with  the  digester  pressure,  (b) 
Means  for  feeding  a  liquid  slurry  of  cellulosic  fi- 
brous  material  to  the  bottom  of  the  impregnation 
vessel,  (c)  A  mechanical  separating  means  dis- 

50 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is  a  schematic  view  of  exemplary 
apparatus  according  to  the  present  invention  for 



EP  0  407  371  A2 

by  a  screen  cylinder  38,  and  rotated  by  a  motor 
39.  A  scraper  40  also  rotates  with  the  screw  39  to 
discharge  slurried  chips  flowing  out  of  the  top  of 
the  tube  34  into  the  surrounding  annular  interior 

5  (inlet)  of  the  digester  32.  High  pressure  steam  may 
be  added  at  the  top  of  digester  32. 

The  liquid  that  is  separated  by  the  separator  36 
is  withdrawn  from  the  digester  32  by  the  non- 
pressurized  conduit  41.  The  conduit  41  is  welded 

w  or  otherwise  attached  to  the  tube  34,  and  carries 
the  separated  liquid  through  the  entire  height  of  the 
digester  32,  to  be  discharged  through  the  bottom 
35,  and  to  pass  in  line  42  to  the  high  pressure 
pump  23  associated  with  the  high  pressure  feeder 

75  16.  The  line  42  may  be  connected  to  a  stationary 
screen  (not  shown)  at  the  bottom  of  the  tube  34  for 
pre-extraction,  to  facilitate  any  slight  adjustments 
that  are  desired. 

The  digester  32  contains  conventional  screens 
20  44  adjacent  the  top  thereof,  with  a  withdrawal  con- 

duit  45  leading  to  a  pump  46  and  an  indirect  heater 
47.  The  recirculated  liquid  withdrawn  through 
screens  44  passes  through  conduit  48  and  imme- 
diately  contacts  the  chips  as  they  are  discharged 

25  out  of  the  top  of  the  tube  34  and  distributed  by  the 
rotating  scraper  40.  Make-up  white  liquor  is  added 
in  line  49. 

Further  down  in  the  digester  32  withdrawal 
screens  51  are  provided,  which  cooperate  with  a 

30  conduit  52  leading  to  a  flash  tank  25,  and  typically 
also  to  a  flash  tank  26.  Alternatively,  the  removed 
black  liquor  may  be  utilized  for  high  sulfidity  cook- 
ing. 

Still  further  down  in  the  digester  32  are  annular 
35  withdrawal  screens  53  which  cooperate  with  the 

pump  27'  earlier  described.  The  heated  withdrawn 
liquor  is  returned  via  conduct  54  to  the  internal 
conduit  55.  The  conduit  55,  rather  than  being 
"hung"  in  the  digester  as  is  conventional  in  con- 

40  tinuous  digesters,  is  welded  or  otherwise  attached 
to  the  exterior  of  the  tube  34,  and  liquid  therefrom 
is  discharged  back  into  the  chips  column  at  56, 
which  is  preferably  at  least  a  semi-annular  header. 
A  plurality  of  such  interior  conduits  55  may  be 

45  provided  for  returning  recirculated  liquid. 
Adjacent  the  bottom  of  the  digester  32  are 

wash  withdrawal  screens,  cooperating  with  the 
heater  29  and  pump  30  earlier  described.  To  facili- 
tate  discharge  of  the  paper  pulp  from  the  bottom  of 

50  the  digesting  vessel  32,  rotating  mini-scrapers  59 
preferably  are  provided,  which  assist  in  forcing  the 
pulp  into  the  outlet  61  ,  forked  to  a  nozzle  62  (see 
FIGURE  2)  on  either  side  of  tube  34. 

The  FIGURE  3  embodiment  is  similar  to  the 
55  FIGURE  1  embodiment,  and  like  components  are 

shown  by  like  reference  numerals  only  preceded 
by  a  "1".  Only  the  components  which  are  signifi- 
cantly  different  will  be  described  with  respect  to 

the  continuous  cooking  of  cellulosic  fibrous  ma- 
terial; 
FIGURE  2  is  a  schematic  cross-sectional  view, 
looking  at  the  bottom  of  the  vessel;  and 
FIGURE  3  is  a  schematic  view  of  an  alternative 
embodiment  of  apparatus  according  to  the  in- 
vention. 

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

Most  of  the  components  of  the  apparatus  illus- 
trated  in  FIGURES  1-3  are  conventional  in  continu- 
ous  digester  systems.  For  example  in  FIGURE  1  a 
chips  bin  10,  preferably  having  an  air  lock  11  at  the 
top  thereof,  has  connections  12  for  bin  steaming  by 
flash  steam  from  flash  tanks  25,  26,  and  leads  to  a 
chip  meter  13,  and  low  pressure  feeder  14  into  a 
chip  chute  1  5  connected  to  the  high  pressure  feed- 
er  16.  Those  components  are  variously  connected 
to  an  in-line  drainer  17,  a  level  tank  18,  a  sand 
separator  19,  and  various  other  pipes  and  compo- 
nents,  such  as  pumps  20,  21,  22,  and  23,  and  to 
the  conduit  24  to  which  white  liquor  is  added.  Other 
conventional  components  include  the  flash  tanks  25 
and  26;  heater  27  supplied  with  high  pressure 
steam;  pump  27  ;  white  liquor  input  conduit  28; 
wash  heater  29  supplied  with  high  pressure  steam; 
a  pump  30;  and  a  continuous  vertical  digester  32. 

According  to  the  present  invention,  for  the  em- 
bodiment  illustrated  in  FIGURE  1,  a  generally  verti- 
cally  disposed  impregnation  vessel  34  is  provided 
having  a  bottom  and  a  top  in  open  connection  with 
digester  pressure.  Means  are  provided  including 
the  conduit  31  connected  to  the  high  pressure 
feeder  16,  and  all  the  other  conventional  apparatus 
illustrated,  for  feeding  a  liquid  slurry  of  comminuted 
cellulosic  fibrous  material  (wood  chips)  to  the  bot- 
tom  of  the  vessel  34. 

The  vessel  34  is  non-pressurized.  It  is  held  in 
place  by  welding  it  to  the  interior  of  the  bottom  of 
the  digester  32  and  is  guided  with  gussets  and/or 
tubes  (not  shown)  at  the  top.  The  bottom  35  of  the 
digester  32  preferably  is  generally  hemi-spherical. 
This  reduces  necessary  plate  thickness,  and  less 
deformation  takes  place  too.  It  is  also  substantially 
devoid  of  packings  compared  to  the  prior  art.  Only 
short  length  packings  are  provided,  and  they  pref- 
erably  are  of  the  male/female  type  rather  than 
glands. 

At  the  top  of  the  tube  34,  which  is  interior  of 
the  digester  32  and  substantially  concentric  with  it, 
a  conventional  soiids/liquid  separator  36  is  pro- 
vided.  The  separator  36  is  of  the  same  type  as 
normally  provided  at  the  top  of  a  digester,  although 
its  exact  positioning  and  surrounding  components 
are  slightly  different.  The  separator  36  preferably 
comprises  an  internal  helical  screw  37  surrounded 
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the  FIGURE  2  embodiment. 
In  the  FIGURE  3  embodiment,  a  lower  chips 

bin  70  is  provided  below  the  chips  bin  110,  with 
vibrator  71,  72  for  the  bins  110,  70,  respectively. 
The  bin  72  is  connected  to  a  vertical  vessel  74 
having  steam  at  the  top  thereof,  and  establishing  a 
liquid  level  75.  The  comminuted  cellulosic  fibrous 
material  (e.g.  wood  chips)  is  slurried  in  the  vessel 
74.  It  is  discharged  from  the  vessel  74  utilizing  the 
rotating  bottom  scraper  76  into  the  conduit  77 
attached  to  the  high  pressure  feeder  116. 

The  lines  80,  81,  82,  and  83  provide  for  the 
supply  of  steam  and/or  black  liquor  to  the  vessel 
74.  Steam  from  flash  tank  125  passes  through 
conduit  82  to  the  chips  bin  110,  and  separated 
black  liquor  passes  in  conduit  83  to  the  vessel  74 
to  provide  part  of  the  slurrying  liquid.  The  slurrying 
liquid  is  withdrawn,  to  a  large  extent,  at  the  high 
pressure  feeder  116,  passing  through  sand  separa- 
tor  119  to  line  80  which  returns  the  black  liquor  to 
evaporators  and/or  recovery.  Some  of  the  black 
liquor  may  be  diverted  from  line  80,  via  line  81  ,  to 
the  vessel  74  to  provide  additional  slurrying  liquid 
where  necessary.  The  conduit  84  maybe  provided 
to  cause  black  liquor  separated  at  the  flash  tank 
125  to  pass  straight  to  the  line  85  extending  to  the 
evaporators/recovery  area,  rather  than  being  used 
as  slurrying  liquid. 

The  digester  32,  132  may  either  be  a  hydraulic 
digester  or  a  steam  phase  digester.  A  steam  phase 
digester  32  is  shown  in  FIGURE  1  ,  and  a  hydraulic 
digester  132  in  FIGURE  3. 

Utilizing  either  the  apparatus  of  FIGURE  1  or 
FIGURE  3,  a  method  of  continuously  digesting 
comminuted  celiulosic  fibrous  material  to  produce 
paper  pulp  is  provided,  which  method  will  be  de- 
scribed  with  respect  to  FIGURE  1.  A  liquid  slurry 
from  chute  15  of  comminuted  cellulosic  fibrous 
material  is  fed  via  line  31  in  high  pressure  feeder 
16  to  the  bottom  of  the  impregnation  vessel  34. 
The  material  is  caused  to  flow  upwardly  in  the 
vessel  34  from  the  bottom  to  the  top  thereof.  Some 
of  the  liquid  is  separated  from  the  slurry  at  the  top 
of  the  tube  34  by  the  separator  36.  The  material  is 
moved  from  the  bottom  of  the  vessel  34  to  the  top 
of  the  digester  32  with  a  minimum  of  mechanical 
action  on  the  material,  with  the  vessel  34  open  at 
the  top  to  the  digesting  vessel  32  pressure.  Liquid 
separated  by  the  separator  36  is  withdrawn  from 
the  digesting  vessel  32  by  passing  it  downwardly 
through  the  vessel  32  in  conduit  41,  open  to  di- 
gester  pressure  at  the  top  of  conduit  41,  out  the 
bottom  of  the  digester  32,  to  return  conduit  42  to 
the  high  pressure  feeder  pump  23.  The  chips  are 
digested  in  the  digester  32  utilizing  digesting  liquid 
(white  liquor),  and  the  produced  pulp  is  withdrawn 
through  conduit  61  at  the  bottom  of  the  vessel  32. 
The  digesting  liquor  is  provided  at  least  in  part 

through  conduit  55,  attached  to  the  tube  34,  and 
entering  the  chips  column  at  point  56. 

During  impregnation  in  vessel  34,  the  tempera- 
ture  of  the  material  is  maintained  at  between  about 

5  100-120°  C.  During  digesting  in  vessel  32,  the  tem- 
perature  is  maintained  between  about  160-170°  C. 

The  produced  pulp  will  have  less  degradation 
than  conventionally,  and  is  produced  at  less  cost 
and  horsepower. 

10  It  will  thus  be  seen  that  according  to  the 
present  invention  a  method  and  apparatus  are  pro- 
vided  for  the  effective  continuous  cooking  of  cel- 
lulosic  fibrous  material.  While  the  invention  has 
been  herein  shown  and  described  in  what  is  pres- 

75  ently  conceived  to  be  the  most  practical  and  pre- 
ferred  embodiment  thereof,  it  will  be  apparent  to 
those  of  ordinary  skill  in  the  art  that  many  modifica- 
tions  may  be  made  thereof  within  the  scope  of  the 
invention,  which  scope  is  to  be  accorded  the 

20  broadest  interpretation  of  the  appended  claims  so 
as  to  encompass  all  equivalent  methods  and  de- 
vices. 

25  Claims 

1.  Apparatus  for  continuous  cooking  of  cellulosic 
fibrous  material  to  produce  paper  pulp,  comprising 
(a)  a  generally  vertically  disposed  impregnation 

30  (34)  vessel  having  a  top  and  a  bottom;  (b)  means 
(16,  31)  for  feeding  a  liquid  slurry  of  cellulosic 
fibrous  material  to  the  bottom  of  the  impregnation 
vessel;  (c)  a  generally  vertically  disposed  digesting 
vessel  (32)  having  a  top  and  a  bottom,  and  an  inlet 

35  at  the  top  thereof;  (d)  extraction  screen  means  (51  , 
53)  disposed  in  the  digesting  vessel  for  withdraw- 
ing  liquid  therefrom;  and  (e)  pulp  discharge  means 
(59,  61)  disposed  adjacent  the  bottom  of  the  di- 
gesting  vessel;  characterized  by: 

40  (f)  a  mechanical  separating  means  (36)  disposed  at 
the  top  of  the  impregnation  vessel  for  separating 
cellulosic  fibrous  material  from  liquid,  so  as  to 
decrease  the  liquid  to  material  ratio  of  the  slurry; 
(g)  the  top  of  the  impregnation  vessel  located  adja- 

45  cent  the  top  of  the  digesting  vessel,  with  the  top  of 
the  impregnation  vessel  in  open  connection  to  the 
digesting  vessel  pressure,  and  the  impregnation 
vessel  disposed  within  the  digesting  vessel,  gen- 
erally  concentric  therewith;  and  (h)  a  liquid  return 

so  conduit  (41)  open  to  the  digesting  vessel  pressure, 
and  disposed  within  the  digesting  vessel  adjacent 
said  impregnation  vessel,  for  returning  liquid  sepa- 
rated  by  means  (f)  to  exit  the  bottom  of  said 
digesting  vessel. 

55  2.  Apparatus  as  recited  in  claim  1  further  character- 
ized  by  conduit  means  (55)  disposed  on  the  ex- 
terior  of  the  impregnation  vessel  for  distributing 
treatment  liquid  into  the  column  of  material  in  the 
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digesting  vessel  at  at  least  one  level  (56)  within  the 
digesting  vessel. 
3.  Apparatus  as  recited  in  claim  2  further  character- 
ized  in  that  the  impregnation  vessel  is  substantially 
circular  in  cross-section,  and  said  conduit  means  5 
comprises  a  plurality  of  distinct  conduits  on  the 
exterior  of  the  impregnation  vessel,  each  conduit 
extending  from  adjacent  the  top  of  the  impregna- 
tion  vessel  to  a  different  height  along  the  length  of 
the  impregnation  vessel.  w 
4.  Apparatus  as  recited  in  claim  1  further  character- 
ized  in  that  said  vessel  (a)  is  welded  at  the  bottom 
to  the  interior  of  the  vessel  (c). 
5.  Apparatus  as  recited  in  claim  1  further  character- 
ized  in  that  the  bottom  of  vessel  (c)  is  generally  75 
hemi-spherical,  and  substantially  devoid  of  pac- 
kings. 
6.  Apparatus  as  recited  in  claim  1  further  character- 
ized  in  that  said  means  (f)  comprises  a  rotating 
feeder  screw  (37)  disposed  within  a  perforated  tu-  20 
bular  separating  shell  (38)  having  perforations 
therein  large  enough  to  allow  liquid  flow  thereth- 
rough,  but  small  enough  to  prevent  most  material 
flow  therethrough. 
7.  A  method  of  continuously  digesting  comminuted  25 
cellulosic  fibrous  material  to  produce  paper  pulp, 
utilizing  a  generally  vertical  impregnation  vessel 
(34)  having  a  top  and  a  bottom,  and  a  generally 
vertical  digesting  vessel  (32)  having  a  top  and  a 
bottom,  the  impregnation  vessel  within  and  gen-  30 
erally  concentric  with  the  digesting  vessel,  to  pro- 
duce  a  high  quality  pulp,  comprising  the  steps  of 
substantially  sequentially  and  continuously:  (a) 
feeding  a  liquid  slurry  of  comminuted  cellulosic 
fibrous  material  to  the  bottom  of  the  impregnation  35 
vessel;  (b)  digesting  the  material  in  the  digesting 
vessel,  utilizing  digesting  liquid;  (c)  withdrawing 
pulp  from  the  bottom  (35)  of  the  digesting  vessel, 
characterized  by  the  steps  of: 
(d)  flowing  the  material  upwardly  in  the  impregna-  40 
tion  vessel  from  the  bottom  to  the  top  thereof,  the 
impregnation  vessel  being  open  at  the  top  to  the 
digesting  vessel  pressure;  (e)  separating  some  of 
the  liquid  from  the  slurry  at  the  top  of  the  im- 
pregnation  vessel;  (f)  moving  the  material  from  the  45 
bottom  of  the  impregnation  vessel  to  the  top  of  the 
digesting  vessel  with  a  minimum  of  mechanical 
action  on  the  material;  and  (g)  withdrawing  liquid 
separated  in  step  (c)  from  the  digesting  vessel  by 
passing  it  downwardly  through  the  digesting  vessel  50 
open  to  digesting  vessel  pressure,  out  the  bottom 
of  the  digesting  vessel. 
8.  A  method  as  recited  in  claim  7  further  character- 
ized  in  that  step  (h)  is  practiced  by  supplying 
digesting  liquid  from  the  exterior  of  the  impregna-  55 
tion  vessel-  so  that  it  moves  uniformly  outwardly 
around  the  exterior  periphery  of  the  impregnation 
vessel,  into  the  flow  of  material  in  the  digesting 

vessel. 
9.  A  method  as  recited  in  claim  7  characterized  by 
the  further  step  of,  during  the  practice  of  step  (d), 
of  maintaining  the  temperature  of  the  material  be- 
tween  about  100-120°  C. 
10.  A  method  as  recited  in  claim  9  further  char- 
acterized  in  that  during  the  practice  of  step  (b)  the 
temperature  is  maintained  between  about  160- 
170°  C. 
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