
3) 

Europaisches  Patentamt 

European  Patent  Office 

Dffice  europeen  des  brevets 2>  Publication  number: 9  4 2 3   0 9 2   A 2  

0  EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number:  90850322.0 

@  Date  of  filing:  01.10.90 

g)  int.ci.6:D21D  1 /20  

®  Priority:  05.10.89  Fl  894730 

@  Date  of  publication  of  application: 
17.04.91  Bulletin  91/16 

@  Designated  Contracting  States: 
AT  DE  FR  GB  IT  SE 

©  Applicant:  SUNDS  DEFIBRATOR  JYLHA  OY 
P.O.  Box  125 
SF-37601  Valkeakoski(FI) 

@  Inventor:  Lumiainen,  Jorma 
Pastellintie  11 
SF-37630  Valkeakoski(FI) 

©  Representative:  Roth,  Ernst  Adolf  Michael  et 
al 
GOTEBORGS  PATENTBYRA  AB  Box  5005 
S-402  21  Goteborg(SE) 

©  Procedure  for  the  refining  of  a  pulp  mixture  or  equivalent  in  a  refiner. 

©  1  .  Procedure  for  the  refining  of  a  pulp  mixture  or  fractions  already  refined  will  not  be  over-refined.  The 
equivalent  in  a  refiner  comprising  oppositely  placed  procedure  of  the  invention  solves  this  problem  in 
refiner  blades  (1,  2),  of  which  the  rotor  blade  (1)  that,  by  making  use  of  the  forces  generated  by  the 
rotates  and  the  stator  blade  (2)  is  stationary,  a  pulp  rotation  of  the  rotor  blade  (1),  the  pulp  mixture  is 
refining  zone  being  formed  between  the  blades.  In  separated  into  fractions  or  part  of  the  pulp  mixture  is 
the  refiners  currently  used,  there  is  no  adequate  directed  away  from  the  area  of  the  refiner  blades  for 
provision  for  ensuring  that  the  refiner  will  refine  that  fractionation, 
fraction  which  has  not  yet  been  refined  or  that  the 
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'ROCEDURE  FOR  THE  REFINING  OF  A  PULP  MIXTURE  OR  EQUIVALENT  IN  A  REFINER 

The  present  invention  relates  to  a  procedure 
ror  the  refining  of  a  pulp  mixture  or  equivalent  in  a 
-efiner  comprising  oppositely  placed  refiner  blades, 
Df  which  the  rotor  blade  rotates  and  the  stator 
olade  is  stationary,  a  pulp  refining  zone  being 
Formed  between  the  blades. 

As  is  well  known,  the  motion  of  the  rotor  blade 
relative  to  the  stator  blade  gives  rise  to  a  strong 
turbulence  of  the  pulp  mixture  in  the  grooves  of  the 
blades.  During  the  refining  process,  the  pulp  flows 
in  the  refiner  in  various  directions.  At  the  infeed 
snd  of  the  refining  zone,  the  pulp  flows  towards  the 
delivery  side  in  the  grooves  of  both  blades.  In  the 
refining  zone,  in  addition  to  the  flow  towards  the 
delivery  side,  the  pulp  also  flows  transversely  from 
the  rotor  blade  to  the  stator  blade  and  vice  versa, 
and  in  the  grooves  of  the  stator  blade  the  pulp  also 
flows  back  towards  the  infeed  side. 

As  the  pulp  mixture  fed  into  the  refiner  is 
inhomogeneous,  containing  different  fibre  fractions, 
it  is  essential  for  the  achievement  of  good  refining 
results  that  it  should  be  possible  to  refine  those 
fractions  which  need  refining  and  to  avoid  over- 
refining  fractions  already  refined  as  well  as  to  avoid 
superfluous  and  damaging  refining  of  fractions 
which  need  no  refining  at  all.  The  object  of  the 
invention  is  to  create  a  procedure  that  achieves  this 
aim.  The  procedure  of  the  invention  is  character- 
ized  in  that,  by  making  use  of  the  forces  generated 
by  the  rotation  of  the  rotor  blade,  the  pulp  mixture 
is  separated  into  fractions  or  part  of  the  pulp  mix- 
ture  is  directed  away  from  the  area  of  the  refiner 
blades  for  fractionation. 

A  preferred  embodiment  of  the  invention  is 
characterized  in  that  at  least  one  of  the  fractions 
obtained  is  returned  to  the  same  refiner. 

Another  preferred  embodiment  of  the  invention 
is  characterized  in  that  at  least  one  of  the  fractions 
obtained  is  returned  to  a  separate  refiner  designed 
for  this  fraction. 

Yet  another  preferred  embodiment  of  the  in- 
vention  is  characterized  in  that  the  fraction  to  be 
returned  is  returned  to  the  infeed  side  of  the  re- 
finer. 

An  advantage  provided  by  the  procedure  of  the 
invention  is  that  it  makes  it  possible  to  refine  those 
fractions  which  need  refining  and  to  avoid  over- 
refining  fractions  already  refined. 

In  the  following,  the  invention  is  described  in 
detail  by  the  aid  of  examples  of  preferred  embodi- 
ments  by  referring  to  the  attached  drawings,  in 
which 

Fig.  1  illustrates  the  priniciple  of  the  turbulence 
occurring  in  the  grooves  of  the  refiner  blades  at 
two  different  stages. 

Fig.  2  illustrates  the  principle  of  pulp  flow  within 
the  refiner. 
Fig.  3  illustrates  the  principle  of  fractionation  by 
the  procedure  of  the  invention. 

5  Fig.  1  illustrates  the  turbulent  flow  occurring  in 
the  grooves  5,  4  between  the  rotor  blade  1  and  the 
stator  blade  2.  The  rotor  blade  rotates  in  the  direc- 
tion  indicated  by  arrow  3.  In  the  first  picture  the 
grooves  of  the  rotor  blade  are  directly  opposite  to 

w  those  of  the  stator  blade.  In  the  second  picture,  the 
rotor  blade  1  has  turned  a  little  to  the  right. 

Fig.  2  illustrates  the  internal  pulp  flow  within 
the  refiner.  During  refining,  the  pulp  flows  in  sev- 
eral  directions.  At  the  entry  end  of  the  refining 

15  zone,  the  pulp  flows  in  the  grooves  4,  5  of  both  the 
stator  2  and  the  rotor  1  blades  towards  the  delivery 
side  6.  In  the  refining  zone,  besides  flowing  to- 
wards  the  delivery  side  6,  the  pulp  also  flows 
transversely  from  the  rotor  blade  1  to  the  stator 

20  blade  2  and  from  the  stator  blade  back  to  the  rotor 
blade,  and  in  the  grooves  4  of  the  stator  blade  2 
the  pulp  also  flows  back  towards  the  infeed  side  7. 
The  different  directions  of  flow  are  indicated  with 
arrows  in  fig.  2. 

25  Fig.  3  illustrates  the  principle  on  which  the 
refiner  is  utilized  for  separating  pulp  into  fractions. 
The  direction  of  rotation  of  the  rotor  blade  1  is 
again  indicated  by  arrow  3.  The  procedure  of  the 
invention  makes  use  of  the  motion  of  the  rotor 

30  blade  1  (circumferential  speed  approx.  15-40  m/s) 
to  achieve  fractionation  at  points  8  and  10,  where 
the  pulp  mixture  is  separated  into  corresponding 
fractions  8a,  8b,  8c  and  10a,  10b,  10c.  It  is  also 
possible  to  direct  part  of  the  pulp  mixture  out  of  the 

35  refiner  at  point  9  for  external  fractionation,  resulting 
in  fractions  9a,  9b,  9c.  At  least  one  of  the  fractions 
obtained  is  returned  either  to  the  same  refiner  or  to 
a  different  refiner  designed  for  the  refining  of  this 
particular  fraction.  This  fraction  can  be  returned 

40  either  to  the  infeed  side  7,  to  the  area  of  the 
refining  zone  or  to  the  return  flow  taking  place  from 
the  delivery  side  6  to  the  stator  blade  2. 

The  invention  is  in  no  way  restricted  by  the 
manner  in  which  the  forces  generated  by  the  rotary 

45  motion  of  the  rotor  blade  are  utilized  for  fractiona- 
tion.  Among  the  possible  alternatives  are  e.g.  the 
use  of  top  separators  in  conjunction  with  the  refiner 
blades,  a  hole  or  holes  made  through  the  blades, 
various  screens  etc. 

so  It  is  obvious  to  a  person  skilled  in  the  art  that 
of  the  invention  is  not  restricted  to  the  examples  of 
its  embodiments  described  above,  but  that  it  may 
instead  be  varied  within  the  scope  of  the  following 
claims. 
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Dlaims 

1.  Procedure  for  the  refining  of  a  pulp  mixture  or 
squivalent  in  a  refiner  comprising  oppositely  placed 
@efiner  blades  (1,  2),  of  which  the  rotor  blade  (1)  5 
-otates  and  the  stator  blade  (2)  is  stationary,  a  pulp 
-efining  zone  being  formed  between  the  blades, 
characterized  in  that,  by  making  use  of  the  forces 
generated  by  the  rotation  of  the  rotor  blade  (1  ),  the 
Dulp  mixture  is  separated  into  fractions  or  part  of  w 
the  pulp  mixture  is  directed  away  from  the  area  of 
the  refiner  blades  for  fractionation. 
2.  Procedure  according  to  claim  1  ,  characterized 
in  that  at  least  one  of  the  fractions  obtained  (8a-c, 
3a-c,  10a-c)  is  returned  to  the  same  refiner.  75 
3.  Procedure  according  to  claim  1,  characterized 
in  that  at  least  one  of  the  fractions  obtained  (8a-c, 
9a-c,  10a-c)  is  returned  to  a  separate  refiner  de- 
signed  for  this  fraction. 
4.  Procedure  according  to  claim  2  or  3,  character-  20 
ized  in  that  the  fraction  to  be  returned  (8a-c,  9a-c, 
1  0a-c)  is  returned  to  the  infeed  side  of  the  refiner. 
5.  Procedure  according  to  claim  2  or  3,  character- 
ized  in  that  the  fraction  to  be  returned  (8a-c,  9a-c, 
10a-c)  is  returned  to  the  area  of  the  refining  zone  25 
of  the  refiner. 
6.  Procedure  according  to  claim  2  or  3,  character- 
ized  in  that  the  fraction  to  be  returned  (8a-c,  9a-c, 
10a-c)  is  returned  to  the  return  flow  taking  place 
from  the  delivery  side  (6)  of  the  refiner  to  the  stator  30 
blade  (2). 
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