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Description 

[0001]  The  present  invention  relates  to  a  method  of 
sizing  fibres  particularly  but  not  exclusrvely  cellulosic  fi- 
bres)  in  an  aqueous  suspension  thereof,  the  sized  fibres 
being  used  in  the  production  of  paper.  The  invention  also 
relates  to  papermaking  apparatus. 
[0002]  The  term  paper  as  used  herein  is  generic  to 
paper,  paperboard,  and  like  fibrous  sheet  materials 
which  are  generally  (but  not  necessarily)  of  a  cellulosic 
nature. 
[0003]  In  essence,  the  process  for  manufacturing  pa- 
per  comprises  preparing  a  suspension  of  fibres  (usually 
cellulose  fibres)  from  which  the  paper  is  to  be  produced 
and  then  passing  this  suspension  along  suitable  conduit 
to  a  papermaking  wire  or  former  (hereinafter  referred  to 
generically  as  a  wire)  on  which  the  suspension  is  de- 
posited.  A  vacuum  is  applied  to  that  side  of  the  wire  op- 
posite  to  the  side  on  which  the  suspension  is  deposited 
so  that  water  is  drawn  through  the  wire  to  leave  a  sheet 
of  the  fibres  which  may  then  be  further  dried  and  proc- 
essed  as  required. 
[0004]  Various  additives  are  required  for  this  process. 
In  particular,  paper  sizing  agents  are  frequently  added 
to  the  suspension  Examples  of  such  paper  sizing  agents 
are  rosin  emulsions  which  are  used  in  conjunction  with 
alum  (or  other  simple  or  polymeric  aluminium  salts).  Fur- 
ther  examples  are  cationic  polymer  and  rosin  emulsion 
mixtures,  see  for  example  GB-A-2,  141,  751.  Other  com- 
binations  of  sizes  and  fixers  are  also  used. 
[0005]  So  far  as  the  sizing  of  fibres  with  a  rosin  emul- 
sion  in  conjunction  with  alum  (i.e.  aluminium  sulphate) 
is  concerned,  the  alum  is  effective  under  acid  conditions 
to  break  down  the  emulsion  and  cause  the  rosin  to  be 
deposited  on  the  particulate  material  which  constitutes 
the  furnish  (i.e.  fibres  and  any  filler  present).  Conven- 
tional  practice  is  for  the  rosin  emulsion  (pH  ca  7)  and 
alum  solution  (pH  less  than  3)  to  be  added  separately 
to  the  suspension  of  cellulose  fibres  from  which  the  pa- 
per  is  to  be  prepared. 
[0006]  Conventionally,  the  additions  of  rosin  and  alum 
solution  are  made  at  separate  locations  along  a  pipe 
through  which  the  fibrous  stock  is  flowing.  In  particular, 
the  alum  solution  is  normally  added  to  the  pipe  consid- 
erably  upstream  of  the  rosin  emulsion. 
[0007]  The  amount  of  alum  solution  added  will  gener- 
ally  be  such  as  to  provide  a  pH  of  5  to  5.5  in  the  suspen- 
sion  prior  to  the  addition  of  the  rosin  emulsion.  This  de- 
gree  of  acidity  is  required  in  the  suspension  so  that  the 
rosin  is  deposited  and  retained  on  the  cellulose  fibres. 
[0008]  However,  this  acidic  pH  may  cause  problems 
if  the  fibrous  stock  has  been  produced  at  least  partly 
from  waste  paper  which  incorporates  calcium  carbonate 
or  when  calcium  carbonate  is  added  as  a  filler.  In  this 
case,  the  calcium  carbonate  gives  rise  to  deposits  of  cal- 
cium  sulphate.  Such  deposits  build  up  over  a  period  of 
time  cause  blockage  of  the  various  lines  in  the  plant  and, 
more  importantly,  in  the  apertures  of  the  foraminous  wire 

on  which  the  paper  is  formed.  The  process  must  there- 
fore  be  periodically  shut  down  so  that  the  blockages  may 
be  cleared.  Obviously  this  is  a  considerable  disadvan- 
tage.  The  use  of  pH  conditions  close  to  neutrality  is  not 

5  possible  because  the  rosin  is  not  sufficiently  deposited 
or  retained  on  the  fibres.  This  is  a  significant  disadvan- 
tage  of  sizing  with  rosin  emulsions. 
[0009]  The  formation  of  calcium  sulphate  deposits 
may  be  avoided  by  the  use  of  reactive  sizes,  for  exam- 

10  pie,  alkyl  ketene  dimer  (AKD)  sizes,  in  place  of  the  resin 
and  alum.  However,  AKD  sizes  are  not  the  ideal  solution 
when  it  is  desired  to  produce  paper  on  a  MG  (machine 
glaze)  machine  since  MG  cylinder  adhesion  is  frequent- 
ly  lost  and  furthermore  AKD  produces  only  a  poor  finish 

is  on  such  machines. 
[0010]  We  now  believe  that  the  abovementioned  lim- 
itations  of  rosin-alum  sizing  result  from  the  way  in  which 
the  rosin  and  alum  are  introduced  into  the  fibre  suspen- 
sion  in  the  prior  process,  and  that  these  limitations  are 

20  overcome  by  using  the  procedures  set  out  below  which 
involve  rapid  mixing  of  rosin  emulsion  and  alum  solution 
streams  and  the  incorporation  of  a  localised  zone  (of  rel- 
atively  high  concentration)  in  the  fibre  suspension.  The 
rosin  emulsion/alum  solution  system  is  an  unstable  sys- 

25  tern  in  that  a  mixture  of  these  two  components  will  nor- 
mally  flocculate,  but  using  the  rapid  mixing  procedures 
set  out  below  a  rosin  emulsion/alum  solution  mixture 
may  readily  be  incorporated  in  the  suspension  without 
problems  resulting  from  flocculation. 

30  [0011]  According  to  a  first  aspect  of  the  present  inven- 
tion  there  is  provided  a  method  of  sizing  fibres  in  an 
aqueous  suspension  thereof  as  defined  in  claim  1  . 
[0012]  According  to  a  second  aspect  of  the  present 
invention  there  is  provided  papermaking  apparatus  as 

35  defined  in  claim  13. 
[0013]  The  fibres  to  be  treated  with  generally  be  cel- 
lulose  fibres  and  the  invention  will  be  specifically  de- 
scribed  with  reference  to  such  fibres.  It  should  however 
be  understood  that  the  invention  is  also  applicable  to  the 

40  sizing  of  other  types  of  fibres  from  which  paper  may  be 
prepared. 
[0014]  The  fibre  suspension  will  itself  be  a  flowing 
stream  within  the  stock  pipe  and  the  localised  zone  of 
the  freshly  mixed  solution  of  the  aluminium  salt  and  rosin 

45  emulsion  is  provided  in  the  fibre  suspension  stream  by 
the  methods  described  in  more  detail  below.  The  local- 
ised  zone  Is  distributed  within  such  a  fibre  suspension 
stream  by  the  flow  thereof.  The  pH  of  the  localised  zone 
in  the  suspension  may  as  a  matter  of  practice  be  difficult 

so  to  measure.  However  the  pH  of  the  suspension  itself 
(prior  to  mixture  with  the  rosin  emulsion  (aluminium  salt 
solution)  is  easy  to  measure  and  it  is  simply  necessary 
to  ensure  that  a  mixture  of  the  rosin  emulsion/aluminium 
salt  solutions  will  be  of  an  acidic  pH  less  than  that  of  the 

55  fibre  suspension.  In  this  way,  it  is  ensured  that  the  local- 
ised  zone  of  the  mixed  rosin  emulsion/aluminium  salt 
solution  will  be  at  an  acidic  pH  less  than  that  of  the  fibre 
suspension.  For  preference,  the  pH  of  the  fibre  suspen- 
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sion  after  the  rosin  emulsion  aluminium  salt  has  been 
dispersed  therethrough  is  above  6.5,  preferably  above 
6.7.  This  ensures  that  no  substantial  calcium  sulphate 
deposits  (for  the  case  where  the  fibrous  stock  has  been 
produced  at  least  partly  from  calcium  carbonate  as  a  fill- 
er).  Furthermore,  operation  at  these  pH  values  improves 
drainage  through  the  wire  of  the  paper  making  machine. 
[0015]  We  have  discovered  that  it  is  possible  to  use 
rosin  emulsions  and  solutions  of  aluminium  salts  to  ef- 
fect  sizing  of  cellulose  fibres  which  are  in  aqueous  sus- 
pension  provided  that  the  rosin  emulsion  and  aluminium 
salt  solution  are  continuously  provided  in  the  suspen- 
sion  as  a  freshly  mixed  localised  zone  which  is  at  a  pH 
less  than  that  of  the  suspension.  As  this  zone  is  distrib- 
uted  throughout  the  suspension,  the  rosin  emulsion/al- 
um  mixture  undergoes  a  pH  transition  which  is  effective 
to  cause  the  rosin  to  be  deposited  on  the  fibres. 
[0016]  We  do  not  wish  to  be  bound  by  any  particular 
theory  as  to  the  chemical  mechanism  of  the  sizing  proc- 
ess  of  the  invention  but  we  believe  that  the  pH  transition 
causes  the  formation  of  polynuclear  aluminium  species 
and  probably  also  some  aluminium  hydroxide  precipi- 
tate  (which  may  well  be  amorphous  at  this  stage  since 
the  crystallisation  process  takes  some  considerable 
time)  and  that  it  is  the  polynuclear  complexes,  possibly 
with  some  contribution  from  precipitated  aluminium  hy- 
droxide,  which  are  responsible  for  the  effectiveness  of 
the  invention. 
[001  7]  The  method  of  the  invention  is  most  preferably 
carried  out  with  cellulose  fibre  suspensions  at  a  pH  (be- 
fore  admixture  with  the  rosin  emulsion/aluminium  salt) 
of  greater  than  6  particularly  in  the  range  7  to  8.  The 
invention  is  also  operative  at  virtually  any  normal  acid 
pH  of  at  least  6  for  rosin  sizing  and  up  to  say  9.5.  This 
should  be  contrasted  with  the  prior  art  process  where 
rosin  emulsion  and  alum  solution,  added  at  separate  lo- 
cations  in  the  paper  making  process,  are  not  effective 
for  sizing  cellulose  fibres  which  are  in  a  suspension  at 
a  pH  greater  than  6. 
[0018]  The  invention  thus  provides  the  significant  ad- 
vantage  that  it  may  be  used  for  the  sizing,  with  rosin 
emulsion,  of  cellulose  fibre  suspensions  which  contain 
calcium  carbonate  and  which  are  at  a  pH  above  6.  With 
such  suspensions,  the  method  of  the  invention  does  not 
give  rise  to  unacceptable  deposits  of  calcium  sulphate, 
calcium  aluminium  sulphate,  and  related  compounds  in 
the  paper  machine.  Any  deposits  formed  are  likely  to  be 
of  a  very  small  crystal  size  and  are  probably  included  in 
the  final  paper. 
[001  9]  I  n  contrast  to  the  use  of  reactive  sizes  (eg.  AKD 
sizes)  which  have  heretofore  been  required  for  sizing 
suspensions  with  a  pH  above  6,  the  method  of  the  in- 
vention  produces  paper  having  an  excellent  finish  on  a 
MG  (machine  glaze)  machine  and  also  an  increase  in 
running  speed  as  compared  to  that  obtained  with  AKD 
sizes. 
[0020]  The  aluminium  salt  used  in  the  method  of  the 
invention  should  preferably  be  an  acidic  salt  and  is  most 

preferably  alum.  It  is  however  possible  to  use  other  alu- 
minium  salts  that  will  give  rise  to  polyhydroxy  aluminium 
ions  and/or  Al  (OH)3,  eg.  polyhydroxy  aluminium  salts 
such  as  the  compound  known  as  polyaluminium  chlo- 

5  ride.  The  amount  of  the  alum  solution  used  will  prefera- 
bly  be  such  as  to  provide  1-4%  by  weight  of  alum  (ex- 
pressed  as  AI2(S04)3.  18H20)  dry  basis  on  the  fibres. 
Other  aluminium  salts  may  be  used  in  appropriate 
amounts.  For  example,  we  have  found  that  the  amount 

10  of  polyaluminium  chloride  used  in  the  process  may  be 
about  1/5th  of  the  corresponding  amount  of  alum  re- 
quired. 
[0021]  At  least  in  the  case  where  the  aluminium  salt 
is  alum,  the  pH  of  a  mixture  of  the  alum  solution  stream 

is  and  the  rosin  emulsion  stream  should  for  preference  be 
below  4,  more  preferably  about  3.8. 
[0022]  The  method  of  the  invention  works  effectively 
with  a  wide  variety  of  rosins,  eg.  tall  oil  rosin  and  gum 
rosin.  The  rosin  will  usually  have  a  melting  point  of 

20  70-85°  C.  The  rosin  emulsion  will  generally  comprise 
20-50%  solids  and  be  used  in  an  amount  so  as  to  pro- 
vide  0.1-2%  by  weight  (dry  basis)  on  the  fibres. 
[0023]  The  invention  will  be  described  further  with 
specific  reference  to  alum  as  the  aluminium  salt,  al- 

25  though  it  will  be  appreciated  that  other  aluminium  salts 
may  be  substituted  therefor. 
[0024]  The  alum  solution  and  rosin  emulsion  are  in- 
tensively  mixed  together  immediately  prior  to  the  injec- 
tion  of  the  mixture  into  the  stock  pipe  along  which  the 

30  suspension  of  cellulose  fibres  is  flowing.  The  mixing  is 
effected  by  passing  the  rosin  emulsion  and  alum  solu- 
tion  in  opposite  directions,  and  under  turbulent  flow  con- 
ditions,  along  a  tube  which  has  intermediate  its  end  an 
outlet  communicating  with  the  interior  of  the  stock  pipe. 

35  This  mixing  tube  may,  for  example,  comprise  a  T-plece 
with  the  resin  emulsion  and  alum  solutions  being  direct- 
ed  under  turbulent  flow  conditions)  in  opposite  direc- 
tions  along  the  "bar"  of  the  T  and  the  resultant  mixture 
being  passed  along  the  "stem"  of  the  T  into  the  stock 

40  pipe. 
[0025]  Using  the  abovedescribed  methods,  the  rosin 
emulsion/alum  solution  mixture  is  able  to  be  incorporat- 
ed  in  the  fibre  suspension  without  flocculation  problems 
occurring. 

45  [0026]  It  is  preferable  that  the  localised  zone  of  the 
mixture  of  rosin  emulsion  and  alum  solution  is  provided 
in  a  cellulose  fibre  suspension  which  is  in  the  form  of  so- 
called  thick  stock,  ie.  a  suspension  which  generally  con- 
tains  about  3%  by  weight  of  the  cellulose  fibres  rather 

so  than  the  thin  stock  (which  will  generally  comprise  about 
1%  by  weight  of  the  fibres),  although  this  does  depend 
on  the  degree  of  dilution  in  going  from  thickto  thin  stock. 
The  invention  is  however  applicable  to  the  treatment  of 
fibre  suspensions  containing  greater  or  lesser  amounts 

55  of  fibres.  However,  for  preferance  the  suspension  will 
comprise  0.  1  %-1  0%  by  weight  of  fibres,  more  preferably 
0.2-5%. 
[0027]  The  invention  will  be  further  described  by  any 
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of  example  only  with  reference  to  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  diagram  of  aluminium  hydroxide  solubility 
as  a  function  of  pH;  and 
Fig.  2  is  a  schematic  diagram  of  a  papermaking 
process;  and 
Figs.  3  to  8  diagrammatically  illustrate  various  types 
of  mixing  apparatus  which  may  be  used  in  the  meth- 
od  of  the  invention. 

[0028]  Fig.  1  is  a  plot  of  total  dissolved  aluminium  (At) 
ys  pH  and  shows  the  stability  region  of  freshly  precipi- 
tated  AI(OH),  based  on  the  assumption  that  the  only  oth- 
er  species  present  are  AI(OH)4",  AI(OH)2+,  its  dimer  Al2 
(OH)24+,  AI13(OH)345+,  and  AI7(OH)174+,  as  well  as  the 
uncomplexed  ion  Al3+.  Fig.  1  is  a  thermodynamic  dia- 
gram  and  may  be  thought  of  as  corresponding  to  equi- 
libration  times  longer  than  those  normally  encountered 
in  the  sizing  process  in  a  paper  mill. 
[0029]  In  the  method  of  the  invention,  the  mixture  of 
resin  emulsion  and  alum  solution  which  forms  the  local- 
ised  zone  in  the  cellulose  fibre  suspension  preferably 
has  a  pH  less  than  4.  The  alum  stocks  in  many  paper 
mills  contain  of  the  order  of  8%  AI203(M.Wt  =  101  .96), 
ie.  approx.  0.78  mol  dm-3.  Thus  for  the  majority  of  stock 
found  in  a  paper  mill,  the  aluminium  concentration  is  nor- 
mally  greater  than  10"4  mol  dm-3  and  thus  greater  than 
the  minimum  value  of  AIT  at  which  AI(OH)3  precipitate 
will  form.  Altering  the  pH  from  its  value  of  less  then  4  to 
above  6  causes  a  move  to  the  right  on  the  diagram  so 
that  the  system  enters  the  insoluble  region  causing  the 
formation  of  polynuclear  complexes  and  precipitating 
some,  and  maybe  quite  a  lot,  of  AI(OH)3,  probably  in  a 
gelatinous  form.  It  is  thought  (R.  Counter,  M.J.  Jaycock 
and  J.L.  Pearson,  Svensk  Papperstidning  78,  333 
(1975))  that  one  or  both  of  the  latter  two  species  are 
necessary  for  satisfactory  sizing.  Since  aluminium  is  be- 
ing  precipitated  from  solution,  the  move  on  the  diagram 
from  the  lower  to  the  higher  pH  is  in  fact  a  downward 
diagonal  move.  Depending  on  the  precise  mill  condi- 
tions,  the  final  position  on  the  solubility  diagram  may  be 
inside  the  region  corresponding  to  AI(OH)3  or  in  the  Al 
(OH)4"  region,  where  the  concentration  of  polynuclear 
complexes  will  be  vanishingly  small,  and  there  would  be 
no  precipitated  AI(OH)3.  However,  in  the  latter  situation, 
if  the  point  at  which  the  localised  zone  of  rosin  emulsion/ 
alum  solution  mixture  is  provided  is  moved  near  to 
where  the  sheet  is  formed,  it  is  believed  that  there  will 
not  be  time  for  the  AI(OH)3  to  redissolve  or  for  the  poly- 
nuclear  species  to  be  converted  to  AI(OH)4",  so  that  sat- 
isfactory  sizing  performance  can  be  achieved.  In  this  re- 
spect,  it  should  be  borne  in  mind  that  Fig.  1  is  a  thermo- 
dynamic  (and  not  a  kinetic)  diagram  representing  the 
position  at  equilibrium  which  may  take  some  time  to 
achieve.  Thus,  in  the  case  just  described,  the  AI(OH)3 
and  polymeric  aluminium  hydroxy  species  (initially 
formed)  persist  long  enough  for  sizing  to  take  place. 

[0030]  Some  idea  of  the  relative  lability  of  the  polynu- 
clear  complexes  can  be  gained  from  the  work  of  R.W. 
Smith  reported  in  "Nonequilibrium  Systems  in  Natural 
Water  Chemistry",  Advances  in  Chemistry  Series  ACS, 

5  No  1  06,  p.  250  (1  971  ).  This  paper  states  that  the  fastest 
acting  species  are  the  mononuclear  ones  such  as  Al3+, 
AI(OH)2+  and  AI(OH)2+.  The  polynuclear  species  in  the 
reported  experiments  had  lifetimes  up  to  one  hour,  and 
the  aged  precipitate  AI(OH)3  much  longer.  This  work  of- 

10  fers  some  support  for  the  contention  that  it  is  the  poly- 
nuclear  aluminium  species  that  are  important  in  the 
process  of  the  present  invention,  and  hence  the  need  to 
go  through  the  relevant  formation  pH  range  in  the  mixing 
zone. 

is  [0031]  Fig.  2  is  a  very  schematic  illustration  of  the  ba- 
sic  steps  involved  in  papermaking.  Within  a  tank  100 
there  is  prepared  a  suspension  of  cellulose  fibres  which 
are  then  passed  along  conduit  101  to  a  head  box  102 
from  which  the  suspension  is  deposited  on  a  wire  103 

20  of  a  Foudrinier  machine.  Vacuum  boxes  104  serve  to 
draw  water  from  the  layer  of  fibres  on  the  wire. 
[0032]  It  should  be  understood  that  the  conduit  101 
shown  in  Fig.  2  is  intended  very  schematically  to  repre- 
sent  the  connection  between  the  tank  1  00  and  the  head 

25  box  102.  In  practice,  the  conduit  arrangement  is  likely 
to  be  rather  more  complicated  that  that  illustrated  and 
may  include  a  thick  stock  line  and  a  thin  stock  line  as 
well  as  pumps  for  moving  the  suspension. 
[0033]  However,  whatever  the  conduit  arrangement, 

30  there  is  provided  a  mixing  arrangement  105  at  some 
point  along  the  conduit  for  providing  therein  a  localised 
zone  of  freshly  mixed  streams  of  rosin  emulsion  and  al- 
um  solution.  Various  examples  of  such  mixing  arrange- 
ments  are  illustred  in  Figs.  3-8. 

35  [0034]  Figs.  3-8  show  various  mixing  arrangements 
for  providing  the  localised  zone  of  the  mixture  of  rosin 
emulsion  and  alum  solution  in  a  conduit  1  along  which 
an  aqueous  cellulose  fibre  suspension  is  flowing  in  the 
direction  of  arrow  A.  The  conduit  1  will  for  preference  be 

40  the  thick  stock  pipe  in  each  of  Figs.  3-8  the  rosin  emul- 
sion  is  considered  to  be  supplied  in  the  direction  of  arrow 
B  along  a  pipe,  or  pipe  section,  referenced  as  2  and  the 
alum  solution  is  supplied  in  the  direction  of  arrow  C 
along  a  pipe,  or  pipe  section,  referenced  as  3. 

45  [0035]  The  mixing  device  of  Fig.  3  is  the  preferred  de- 
vice  for  use  in  the  invention  and  is  a  T-piece  arrange- 
ment  in  which  the  rosin  emulsion  and  alum  solution 
streams  impinge  upon  each  other  so  that  the  mixture 
exits  in  the  direction  of  arrow  D  along  the  stem  of  the  T 

so  which  is  provided  in  the  centre  of  the  conduit  1  .  The  mix- 
ture  enters  conduit  1  as  a  localised  zone  at  a  pH  of  less 
than  4,  which  then  becomes  dispersed  throughout  the 
cellulose  fibre  suspension  and  thus  undergoes  the  nec- 
essary  pH  transition.  By  way  of  example,  and  as  illus- 

55  trated  in  the  drawings,  the  pH  of  the  fiber  suspension  up 
stream  of  the  T-piece  may  be  about  7-8  whereas  down 
stream  of  the  T-piece  (and  after  distribution  of  the  rosin 
emulsion/alum  solution  in  the  suspension  (the  pH  may 

4 
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be  about  6.7. 
[0036]  The  flow  of  rosin  emulsion  and  alum  solution 
along  the  respective  pipe  sections  2  and  3  will  be  turbu- 
lent  flow  as  this  will  promote  more  intensive  and  rapid 
mixing  of  the  two  streams.  Whether  the  flow  inside  the 
mixer  is  laminar  or  turbulent  is  dependent  on  the  Rey- 
nolds'  number  (Re).  For  a  long  smooth  straight  pipe  the 
critical  value  of  (Re)  is  usually  taken  as  2000,  and  this 
value  may  be  used  as  a  rough  guide  in  calculating  the 
diameters  needed  to  produce  the  preferred  turbulent 
flow  conditions  inside  the  mixer.  A  more  detailed  con- 
sideration  of  the  conditions  governing  turbulent  flow  is 
given  in  Appendix  a,  and  the  design  of  a  T-piece  for  mix- 
ing  rosin  emulsion  and  alum  solution  is  given  in  Appen- 
dix  b. 
[0037]  Fig.  4  shows  a  modification  of  Fig.  3  in  which 
the  stem  of  the  T  is  omitted  and  the  rosin  emulsion/alum 
solution  mixture  simply  issues  through  an  orifice  4  into 
the  stock  pipe  1  . 
[0038]  The  mixing  devices  shown  in  Figs.  3  and  4  may 
be  manufactured  from  tubing  which  is  of  a  diameter  spe- 
cifically  selected  (or  produced)  to  give  the  required  tur- 
bulent  flow  conditions.  The  T-piece  can  however  also 
be  made  from  standard  size  tubing  and  have  its  bore 
reduced  by  means  of  inserts  as  shown  in  Figs.  5-6. 
These  inserts  may  be  bored  with  the  right  sized  holes 
to  form  T-piece  type  configurations  (Figs.  5  and  6). 
[0039]  Fig.  7  shows  a  further  embodiment  of  T-piece 
type  mixing  device.  In  this  case,  a  T-piece  connector  has 
internally  threaded  ends  such  that  tubes  2  and  3  for  sup- 
plying  rosin  emulsion  and  alum  solution  respectively 
may  be  mounted  therein  as  shown.  Also,  a  tube  may  be 
mounted  in  the  stem  of  the  T  through  which  the  mixture 
of  alum  solution  and  rosin  emulsion  exits  into  the  sus- 
pension  of  cellulose  fibres.  The  length  of  this  latter  tube 
may  be  selected  having  regard  to  the  length  of  time  for 
which  it  is  desired  to  keep  the  alum  solution  and  rosin 
emulsion  in  contact  with  each  other  before  they  enter 
the  cellulose  fibre  suspension.  If  desired,  or  necessary, 
inserts  may  be  provided  in  the  T-piece  connector  as 
shown.  The  illustrated  insert  may  be  formed  from  a  sin- 
gle  piece  of  tubing  (one  end  of  which  is  closed)  simply 
by  boring  a  hole  transversely  through  the  tube  adjacent 
its  closed  end  to  obtain  the  configuration  shown.  This 
insert  may  then  simply  be  inserted  into  the  T-piece  con- 
nector  along  the  stem  thereof. 
[0040]  As  an  alternative  to  mixing  the  rosin  emulsion 
and  alum  solution  together  prior  to  their  injection  into  the 
conduit  1  ,  it  is  possible  to  create  a  mixing  zone  inside 
the  main  flowing  stream  of  the  cellulose  fibre  suspen- 
sion,  but  outside  the  injecting  pipes  2  and  3.  The  es- 
sence  of  the  idea  in  this  case  is  that  the  discharge  points 
from  the  pipes  2  and  3  must  be  sufficiently  close  to  each 
other  to  create  a  mixing  zone  before  either  Injected 
stream  is  diluted  very  much.  Fig.  8  shows  what  may  be 
considered  as  a  virtual  T-piece,  where  the  mixing  zone 
is  created  by  the  injections  streams,  and  the  pipe  work 
is  somewhat  curtailed. 

[0041]  Fig.  8  shows  the  two  pipes  2  and  3  at  right  an- 
gles  to  the  walls  of  the  conduit  1  injecting  into  the  middle 
of  the  cellulose  fibre  stream  so  that  the  injected  flows 
impinge  on  each  other.  However,  the  arrangement  of 

5  Fig.  8  is  believed  to  be  less  efficient  in  mixing,  as  might 
be  expected,  and  less  effective  from  the  point  of  view  of 
sizing  paper  making  performance  than  the  T-piece  of 
Figs.  3  and  4. 
[0042]  It  is  also  possible  to  use  other  commercial  mix- 

10  ing  devices  other  than  the  simple  pipe  arrangements 
shown  in  Figs.  3-8,  but  such  other  devices  may  be  more 
expensive. 

APPENDIX  a 
15 

CONDITIONS  GOVERNING  THE  TRANSITION  FROM 
LAMINAR  TO  TURBULENT  FLOW 

[0043]  The  parameter  used  to  assess,  in  a  particular 
20  case,  the  flow  regime  for  a  fluid  flow  in  a  cylindrical  pipe 

or  annulus  is  known  as  Reynolds'  Number,  (Re).  This 
can  be  considered  as  a  dimensionless  group  of  param- 
eters  defined  by:- 

25  
(Re)  =  dVL/n  (1) 

where 

30  d  =  density  of  the  fluid,  which  in  SI  has  the  units  kg 
nr3 
V  =  flow  velocity  (average),  m  s_1 
L  =  characteristic  length,  m 
n  =  viscosny,  kg  nr1  s_1  . 

35 
[0044]  Therefore 

i  -3  -1 
.  kg  m  •  m  s  •  m (Re)  =  \   -1-1 40  kg  m  s 

which  is  unitless. 
[0045]  There  are  problems  over  the  definition  of  the 
'characteristic  length'  in  particular  cases.  For  a  cylindri- 

45  cal  pipe  many  texts  suggest  that  the  radius  be  employed 
for  flow  in  a  cylindrical  pipe  [1  ].  However  a  standard  work 
on  fluid  flow  recommends  the  use  of  diameters,  for  ex- 
ample  in  the  case  of  an  annulus  [2].  This  choice  will  ob- 
viously  make  a  difference  in  value  of  (Re)  defining  the 

so  transition  point  from  laminar  to  turbulent  flow,  the  differ- 
ent  choices  making  a  difference  of  2x  in  the  appropriate 
value. 
[0046]  Reference  [1]  suggests  turbulent  flow  occurs 
when  (Re)  is  greater  than  1  000,  or  2000  if  the  diameter 

55  is  usedforthecharacteristic  length.  There  has  also  been 
suggested  that  there  should  be  considered  to  be  a  tran- 
sitional  region  above  this  value,  with  true  turbulence  on- 
ly  being  guaranteed  when  (Re)  is  greater  than  2000 

35 
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(based  on  L  =  radius). 
[0047]  When  considering  the  effects  of  pipe  radius 
changes  in  a  practical  plant  situation,  then  the  linear  av- 
erage  flow  velocity  is  not  normally  constant,  usually  it  is 
the  volume  flow  velocity,  v,  that  is  kept  constant.  These 
two  velocities  are  related,  for  a  cylindrical  pipe,  by:- 

v  =  7ir2V  (2) 

which  on  substitution  in  (1)  gives:- 

(Re)  =  dvl_/(7ir2n)  (3) 

Thus  considering  equations  (1)  and  (3),  then:- 

(a)  if  V  (the  linear  flow  velocity)  is  constant  then  in- 
creasing  the  radius  of  the  pipe  increases  (Re)  and 
increases  the  chance  of  turbulence,  but 

and  that  this  is  injected  into  a  backwater  stream  flowing 
at  a  rate  in  excess  of  600  1  h"1  . 
[0052]  The  Reynold's  Number  (Re)  of  the  flow  is  given 
by:- 

5 

(Re)  =  dVLn 

where 
10 

d  =  density,  V  =  flow  velocity,  n  =  viscosity,  and 
L  =  characteristic  length  (eg.  the  tube  diameter) 

[0053]  If  we  work  in  SI  units,  then  taking  the  solutions 
15  to  have  a  viscosity  slightly  higher  than  water,  we  have 

n  =  1  centipoise  =  0.001  N  s  nr1.  The  density  is  about 
1  g  cm-3  =  1000  kg  nr3,  and  if  we  assume  the  internal 
diameter  of  the  pipe  to  be  0.5  in  =  0.0125  m  then  L  = 
0.0125  m.  The  total  minimum  flow  Is  300  1  h"1  =  300  x 

20  10-3  m3  h"1,  hence:- 

(b)  if  v  (the  volume  flow  velocity)  is  constant  then 
increasing  the  size  of  the  pipe  decreases  the  value 
of  (Re)  and  decreases  the  chance  of  turbulence. 

[0048]  The  relevance  of  this  for  the  T-piece  mixer  is 
obvious,  since  volume  flow  rates  are  fixed,  and  therefore 
constrictions  in  the  mixing  zone  increase  the  value  of 
(Re),  the  probability  of  turbulence  and  efficient  rapid 
mixing. 
[0049]  The  other  factors  that  should  be  remembered 
are  that  these  critical  values  of  (Re)  are  for  a  long, 
smooth  bore,  cylindrical  pipe.  Irregularities  in  the  walls 
and  dirt  in  the  pipe  are  likely  to  decrease  the  critical  val- 
ue  of  (Re).  Thus  for  (Re)  values  greater  than  2000  tur- 
bulence  is  virtually  guaranteed,  but  considerably  lower 
values  of  (Re)  than  100  (say  about  500)  might  be  nec- 
essary  to  confidently  predict  laminar  flow. 
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v=  300  x  10"3/  (60x60)  m3  s"1 
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zone  of  the  t-piece,  where  (Re)  -  4250. 
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APPENDIX  b 

DESIGN  FOR  T-PIECE  FOR  MIXING  EMULSION  & 
ALUM  BEFORE  INJECTION 

[0051]  The  following  flow  rates  are  assumed:- 

1  .  Size  emulsion  flow  =  1  50  -  400  1  rr1 
2.  Liquid  Alum  flow  =  1  50  -  370  1  h"1 

Claims 

45  1.  A  method  of  sizing  fibres  in  an  aqueous  suspension 
thereof,  the  method  comprising: 

a.  providing  an  aqueous  suspension  of  fibres 
having  a  pH  of  at  least  6, 

so  b.  passing  the  aqueous  suspension  of  fibres 
through  a  stock  pipe  (1  ), 
c.  impinging  upon  each  otherturbulent,  discrete 
streams  of  an  aluminium  salt  solution  (C)  and 
a  rosin  emulsion  (B)  to  effect  mixing  of  the 

55  streams  and  provide  a  freshly  prepared  mixture 
of  the  aluminium  salt  and  the  rosin  emulsion 
which  is  at  an  acidic  pH  less  than  that  of  the 
suspension  of  step  a, 
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d.  providing  the  freshly  prepared  mixture  in  the 
fibre  suspension  at  a  substantially  central  re- 
gion  of  the  stock  pipe  to  form  a  localised  zone 
(D)  of  the  freshly  prepared  mixture,  and 
e.  causing  the  freshly  prepared  mixture  to  be 
dispersed  within  the  suspension  whereby  the 
mixture  undergoes  a  pH  transition  which  is  ef- 
fective  to  cause  rosin  to  be  deposited  on  the 
fibres, 

wherein  the  mixing  of  step  (c)  is  effected  using  a 
mixing  assembly  having  two  co-linear  conduits 
along  which  the  discrete  streams  of  the  aluminium 
salt  solution  and  the  rosin  emulsion  are  supplied  in 
opposite  directions  for  impingement  mixing  with 
each  other,  said  impingement  mixing  takes  place 
within  the  bounds  of  the  stock  pipe  (1  )  and  said  mix- 
ing  assembly  has  at  right  angles  to  said  conduits  an 
outlet  from  which  the  mixture  of  the  aluminum  salt 
solution  and  the  rosin  emulsion  issues,  at  right  an- 
gles  to  said  conduits  to  provide  said  localised  zone. 

2.  A  method  as  claimed  in  claim  1  wherein  the  pH  of 
the  fibres  suspension  after  dispersion  of  the  rosin 
emulsion/aluminium  salt  therein  is  at  least  6.5. 

3.  A  method  as  claimed  in  claim  2  wherein  the  pH  of 
the  fibre  suspension  after  dispersion  of  the  rosin 
emulsion/aluminium  salt  therein  is  at  least  6.7. 

4.  A  method  as  claimed  in  any  one  of  claims  1  to  3 
wherein  the  pH  of  a  mixture  of  the  aluminium  salt/ 
rosin  emulsion  is  less  than  4. 

5.  A  method  as  claimed  in  claim  4  wherein  the  pH  of 
the  mixture  of  the  aluminium  salt/rosin  emulsion  is 
about  3.8. 

6.  A  method  as  claimed  in  any  one  of  claims  1  to  5 
wherein  the  aluminium  salt  is  alum. 

7.  A  method  as  claimed  in  claim  6  wherein  the  amount 
of  alum  used  is  such  as  to  provide  1  -4%  by  weight 
of  alum  dry  basis  on  the  fibres. 

8.  A  method  as  claimed  in  claim  1  or  2,  wherein  the 
aluminium  salt  is  a  polyhydroxy  aluminium  salt. 

9.  A  method  as  claimed  in  any  one  of  claims  1  to  8 
wherein  the  rosin  emulsion  comprises  20-50%  by 
weight  solids. 

10.  A  method  as  claimed  in  any  one  of  claims  1  to  9 
wherein  the  rosin  emulsion  is  used  in  an  amount 
such  as  to  provide  0.1-2%  by  weight  (dry  basis)  on 
the  fibres. 

11.  A  method  as  claimed  in  any  one  of  claims  1  to  10 

wherein  the  fibres  are  cellulose  fibres. 

12.  A  method  as  claimed  in  any  one  of  claims  1  to  11 
wherein  the  fibrous  suspension  in  which  the  local- 

5  ised  zone  of  the  mixture  of  aluminium  salt  solution 
and  rosin  emulsion  is  formed  comprises  0.2  to  5% 
by  weight  of  fibres. 

13.  Papermaking  apparatus  comprising  suspension 
10  preparation  means  (100)  for  preparing  a  suspen- 

sion  of  fibres,  a  foraminous  wire  (1  03)  on  which  the 
suspension  is  deposited  for  preparing  the  paper, 
and  a  stock  pipe  (1)  for  conveying  the  suspension 
between  the  suspension  preparation  means  and 

is  the  wire  wherein  provided  along  the  stock  pipe  is  a 
mixing  assembly  having  two  inlets  (2,3)  into  which 
separate  streams  of  a  rosin  emulsion  and  an  alu- 
minium  salt  solution  to  be  mixed  can  be  supplied 
and  having  an  outlet  region  located  substantially 

20  centrally  within  the  stock  pipe  (1)  at  which  a  local- 
ised  zone  of  a  mixture  of  the  additives  is  provided, 
said  apparatus  being  provided  with  means  for  sup- 
plying  said  streams  as  turbulent  streams  and  said 
mixing  assembly  being  such  that  the  turbulent 

25  streams  mix  by  impingement  on  each  other  within 
the  bounds  of  the  stock  pipe  (1)  to  provide  said  lo- 
calised  zone 
wherein  the  mixing  assembly  comprises  two  co-lin- 
ear  conduits  (2,3)  along  which  the  streams  to  be 

30  mixed  can  be  supplied  in  opposite  direction,  and  the 
outlet  in  such  that  the  mixture  of  the  additives  issues 
at  right  angles  to  said  conduit. 

14.  Apparatus  as  claimed  in  claim  14  wherein  the  mix- 
35  ing  assembly  is  a  T-piece. 

Patentanspriiche 

40  1.  Verfahren  zum  Leimen  von  Fasern  in  einer  waBri- 
gen  Suspension  davon,  wobei  das  Verfahren  fol- 
gendes  umfaBt: 

a.  Bereitstellen  einer  waBrigen  Fasersuspensi- 
45  on  mit  einem  pH  von  mindestens  6, 

b.  Durchlaufen  lassen  der  waBrigen  Fasersus- 
pension  durch  ein  Stoffrohr  (1), 

so  c.  Aufeinanderauftreffen  lassen  turbulenter, 
diskreter  Strome  einer  Aluminiumsalzlosung 
(C)  und  einer  Harzemulsion  (B),  urn  ein  Mi- 
schen  der  Strome  zu  bewirken  und  ein  frisch 
hergestelltes  Gemisch  aus  dem  Aluminiumsalz 

55  und  der  Harzemulsion  bereitzustellen,  das  ei- 
nen  sauren  pH  aufweist,  der  unter  dem  der 
Suspension  von  Schritt  a  liegt, 
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d.  Bereitstellen  des  frisch  hergestellten  Gemi- 
sches  in  der  Fasersuspension  in  einem  im  we- 
sentlichen  zentralen  Bereich  des  Stoffrohres 
zum  Bilden  einer  lokalisierten  Zone  (D)  des 
frisch  hergestellten  Gemisches,  und  s 

e.  Veran  lassen,  dal3  das  frisch  hergestellte  Ge- 
misch  in  der  Suspension  dispergiert  wird,  wo- 
bei  das  Gemisch  einem  pH-Ubergang  unter- 
liegt,  der  die  Ablagerung  von  Harz  auf  den  Fa-  10 
sern  bewirkt, 

bei  dem  der  Mischschritt  (c)  unter  Verwendung  ei- 
nes  Mischaggregats  mit  zwei  kollinearen  Rohrlei- 
tungen  bewirkt  wird,  entlang  denen  die  diskreten  15 
Strome  der  Aluminiumsalzlosung  und  der  Harz- 
emulsion  in  entgegengesetzten  Richtungen  zum 
Mischen  miteinander  durch  Aufeinanderauftreffen 
gespeist  werden,  wobei  genanntes  Mischen  durch 
Aufeinanderauftreffen  im  Bereich  des  Stoffrohres  20 
(1)  stattfindet  und  genanntes  Mischaggregat  recht- 
winklig  zu  genannten  Rohrleitungen  einen  Aus- 
laufstutzen  aufweist,  aus  dem  das  Gemisch  aus  der 
Aluminiumsalzlosung  und  der  Harzemulsion  recht- 
winklig  zu  genannten  Rohrleitungen  ausstromt,  urn  25 
genannte  lokalisierte  Zone  vorzusehen. 

2.  Verfahren  nach  Anspruch  1  ,  bei  dem  der  pH  der  Fa- 
sersuspension  nach  Dispersion  der  Harzemulsion/ 
des  Aluminiumsalzes  darin  mindestens  6,5  ist.  30 

3.  Verfahren  nach  Anspruch  2,  bei  dem  der  pH  der  Fa- 
sersuspension  nach  Dispersion  der  Harzemulsion/ 
des  Aluminiumsalzes  darin  mindestens  6,7  ist. 
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4.  Verfahren  nach  einem  der  Anspruche  1  bis  3,  bei 

dem  der  pH  eines  Gemisches  aus  dem  Aluminium- 
salz/der  Harzemulsion  weniger  als  4  ist. 

5.  Verfahren  nach  Anspruch  4,  bei  dem  der  pH  des  40 
Gemisches  aus  dem  Aluminiumsalz/der  Harzemul- 
sion  ungefahr  3,8  ist. 

6.  Verfahren  nach  einem  der  Anspruche  1  bis  5,  bei 
dem  das  Aluminiumsalz  Alaun  ist.  45 

7.  Verfahren  nach  Anspruch  6,  bei  dem  die  verwende- 
te  Menge  von  Alaun  dergestalt  ist,  urn  1-4  Gew.-% 
technisches  Aluminiumsulfat  (Trockenmasse)  be- 
zogen  auf  die  Fasern  bereitzustellen.  so 

8.  Verfahren  nach  Anspruch  1  oder  2,  bei  dem  das 
Aluminiumsalz  ein  Polyhydroxyaluminiumsalz  ist. 

9.  Verfahren  nach  einem  der  Anspruche  1  bis  8,  bei  55 
dem  die  Harzemulsion  aus  20-50  Gew.-%  Trocken- 
substanz  besteht. 

10.  Verfahren  nach  einem  der  Anspruche  1  bis  9,  bei 
dem  die  Harzemulsion  in  so  einer  Menge  verwendet 
wird,  dal3  0,1-2  Gew.-%  (Trockenmasse)  bezogen 
auf  die  Fasern  bereitgestellt  wird. 

11.  Verfahren  nach  einem  der  Anspruche  1  bis  10,  bei 
dem  die  Fasern  Cellulosefasern  sind. 

12.  Verfahren  nach  einem  der  Anspruche  1  bis  11,  bei 
dem  die  Fasersuspension,  in  der  die  lokalisierte  Zo- 
ne  des  Gemisches  aus  Aluminiumsalzlosung  und 
Harzemulsion  gebildet  wird,  aus  0,2  bis  5  Gew.-% 
Fasern  besteht. 

13.  Papierherstellungsvorrichtung,  welche  folgendes 
umfaBt:  Suspensionsherstellungsmittel  (100)  zum 
Herstellen  einer  Fasersuspension,  ein  Lochsieb 
(103),  auf  dem  die  Suspension  zur  Herstellung  des 
Papiers  abgelagert  wird  und  ein  Stoffrohr  (1)  zum 
Befordern  der  Suspension  zwischen  dem  Suspen- 
sionsherstellungsmittel  und  dem  Sieb,  bei  der  ent- 
lang  dem  Stoffrohr  ein  Mischaggregat  mit  zwei  Ein- 
laufstutzen  (2,3),  in  welche  zu  mischende  geson- 
derte  Strome  einer  Harzemulsion  bzw.  einer  Alumi- 
niumsalzlosung  gespeist  werden  konnen,  und  mit 
einem  Auslaufbereich  vorgesehen  ist,  der  sich  im 
wesentlichen  zentral  in  dem  Stoffrohr  (1)  befindet, 
an  dem  eine  lokalisierte  Zone  eines  Gemisches  der 
Additive  vorgesehen  ist,  wobei  genannte  Vorrich- 
tung  mit  Mitteln  zum  Einspeisen  genannter  Strome 
als  turbulente  Strome  vorgesehen  ist  und  genann- 
tes  Mischaggregat  dergestalt  beschaffen  ist,  dal3 
sich  die  turbulenten  Strome  in  dem  Bereich  des 
Stoffrohres  (1)  durch  Aufeinanderauftreffen  mi- 
schen,  urn  genannte  lokalisierte  Zone  vorzusehen, 
bei  der  das  Mischaggregat  zwei  kollineare  Rohrlei- 
tungen  (2,3)  umfaBt,  entlang  denen  die  zu  mischen- 
den  Strome  in  entgegengesetzter  Richtung  ge- 
speist  werden  konnen  und  der  Auslaufstutzen  der- 
gestalt  beschaffen  ist,  dal3  das  Gemisch  der  Addi- 
tive  rechtwinklig  zu  genannter  Rohrleitung  aus- 
stromt. 

14.  Vorrichtung  nach  Anspruch  14  [sic],  bei  der  das 
Mischaggregat  ein  T-Stuck  ist. 

Revendications 

1  .  Procede  d'encollage  de  fibres  dans  une  suspension 
aqueuse  de  ces  dernieres,  le  procede  comprenant 
les  etapes  consistant  a: 

a.  mettre  a  disposition  une  suspension  aqueu- 
se  de  fibres  dont  le  pH  est  au  moins  egal  a  6, 
b.  faire  passer  la  suspension  aqueuse  de  fibres 
atravers  un  conduit  d'alimentation  (1), 
c.  faire  en  sorte  que  des  courants  discrets  tur- 

8 
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bulents  d'une  solution  de  sel  d'aluminium  (C)  et 
d'une  emulsion  de  colophane  (B)  empietent  I'un 
sur  I'autre  pour  realiser  le  melange  des  cou- 
rants  et  pour  procurer  un  melange  fraTchement 
prepare  du  sel  d'aluminium  et  de  I'emulsion  de 
colophane  dont  le  pH  acide  est  inferieur  a  celui 
de  la  suspension  de  I'etape  a, 
d.  mettre  a  disposition  le  melange  fraTchement 
prepare  dans  la  suspension  fibreuse  a  un  en- 
droit  sensiblement  central  du  conduit  d'alimen- 
tation  pour  former  une  zone  localisee  (D)  du 
melange  fraTchement  prepare,  et 
e.  provoquer  la  dispersion  du  melange  fraTche- 
ment  prepare  a  I'interieur  de  la  suspension  de 
telle  sorte  que  le  melange  subit  une  transition 
de  pH  qui  est  efficace  pour  que  la  colophane 
se  depose  sur  les  fibres, 

dans  lequel  on  effectue  le  melange  de  I'etape  (c)  en 
utilisant  un  assemblage  de  melange  comportant 
deux  conduits  colineaires  le  long  desquels  on  four- 
nit  les  courants  discrets  de  la  solution  de  sel  d'alu- 
minium  et  de  I'emulsion  de  colophane  dans  des  di- 
rections  opposees  a  des  fins  de  melange  par  em- 
pietement  reciproque,  ledit  melange  par  empiete- 
ment  a  lieu  dans  les  limites  du  conduit  d'alimenta- 
tion  (1)  et  ledit  assemblage  de  melange  possede 
une  sortie  formant  un  angle  droit  par  rapport  auxdits 
conduits,  a  partir  de  laquelle  le  melange  de  la  solu- 
tion  de  sel  d'aluminium  et  de  I'emulsion  de  colopha- 
ne  aboutit  en  formant  un  angle  droit  par  rapport 
auxdits  conduits  pour  obtenir  ladite  zone  localisee. 

2.  Procede  selon  la  revendication  1  ,  dans  lequel  le  pH 
de  la  suspension  des  fibres  apres  y  avoir  disperse 
I'emulsion  de  colophane/sel  d'aluminium  est  d'au 
moins  6,5. 

3.  Procede  selon  la  revendication  2,  dans  lequel  le  pH 
de  la  suspension  de  fibres  apres  y  avoir  disperse 
I'emulsion  de  colophane/sel  d'aluminium  est  d'au 
moins  6,7. 

4.  Procede  selon  I'une  quelconque  des  revendications 
1  a  3,  dans  lequel  le  pH  d'un  melange  sel  d'alumi- 
nium/emulsion  de  colophane  est  inferieur  a  4. 

5.  Procede  selon  la  revendication  4,  dans  lequel  le  pH 
du  melange  sel  d'aluminium/emulsion  de  colopha- 
ne  est  d'environ  3,8. 

6.  Procede  selon  I'une  quelconque  des  revendications 
1  a  5,  dans  lequel  le  sel  d'aluminium  est  I'alun. 

7.  Procede  selon  la  revendication  6,  dans  lequel  la 
quantited'alun  utilise  est  telle  qu'ellefourn  it  un  bilan 
de  dessechement  de  1-4%  en  poids  d'alun  sur  les 
fibres. 

8.  Procede  selon  la  revendication  1  ou  2,  dans  lequel 
le  sel  d'aluminium  est  un  sel  de  polyhydroxyalumi- 
nium. 

5  9.  Procede  selon  I'une  quelconque  des  revendications 
1  a  8,  dans  lequel  I'emulsion  de  colophane  com- 
prend  20-50  %  en  poids  de  produits  solides. 

10.  Procede  selon  I'une  quelconque  des  revendications 
10  1  a  9,  dans  lequel  I'emulsion  de  colophane  est  uti- 

lises  en  une  quantite  telle  qu'elle  fournit  0,  1  -2  %  en 
poids  (bilan  de  dessechement)  sur  les  fibres. 

11.  Procede  selon  I'une  quelconque  des  revendications 
is  1  a  10,  dans  lequel  les  fibres  sont  des  fibres  cellu- 

losiques. 

12.  Procede  selon  I'une  quelconque  des  revendications 
1  a  1  1  ,  dans  lequel  la  suspension  fibreuse,  dans  la- 

20  quelle  est  formee  la  zone  localisee  du  melange  de 
solution  de  sel  d'aluminium  et  d'emulsion  de  colo- 
phane,  comprend  de  0,2  a  5  %  en  poids  de  fibres. 

13.  Appareil  de  fabrication  du  papier  comprenant  des 
25  moyens  de  preparation  de  suspension  (100)  pour 

preparer  une  suspension  de  fibres,  une  toile  sans 
fin  (103)  munie  de  microperforations,  sur  laquelle 
on  depose  la  suspension  pour  la  preparation  du  pa- 
pier,  et  un  conduit  d'alimentation  (1)  pouracheminer 

30  la  suspension  entre  les  moyens  de  preparation  de 
suspension  et  la  toile  sans  fin,  dans  lequel  on  pre- 
voit,  le  long  du  conduit  d'alimentation,  un  assembla- 
ge  de  melange  comportant  deux  entrees  (2,3)  dans 
lesquelles  on  peut  alimenter  des  courants  separes 

35  d'une  emulsion  de  colophane  et  d'une  solution  de 
sel  d'aluminium  a  melanger,  et  comportant  une  zo- 
ne  de  sortie,  situee  sensiblement  en  position  cen- 
trale  dans  le  conduit  d'alimentation  (1  ),  dans  laquel- 
le  on  prevoit  une  zone  localisee  d'un  melange  des 

40  additifs,  ledit  appareil  etant  muni  de  moyens  pour 
alimenter  lesdits  courants  sous  la  forme  de  cou- 
rants  turbulents  et  ledit  assemblage  de  melange 
etant  tel  que  les  courants  turbulents  se  melangent 
par  empietement  reciproque  dans  les  limites  du 

45  conduit  d'alimentation  (1  )  pour  procurer  ladite  zone 
localisee,  dans  lequel  I'assemblage  de  melange 
comprend  deux  conduits  colineaires  (2,  3)  le  long 
desquels  on  peut  fournir  les  courants  a  melanger, 
dans  des  directions  opposees,  et  la  sortie  est  telle 

so  que  le  melange  des  additifs  aboutit  en  formant  un 
angle  droit  par  rapport  audit  conduit. 

1  4.  Appareil  selon  la  revendication  1  4  [sic],  dans  lequel 
I'assemblage  de  melange  est  un  element  en  T. 
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