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Description 

The  present  invention  relates  to  a  deposit  sup- 
pressant  composition  for  the  internal  surfaces  of  a 
polymerization  reactor  for  polymerizing  vinyl  mon- 
omers  and  a  method  of  polymerizing  vinyl  mon- 
omers  with  use  of  said  deposit  suppressant  com- 
position. 

A  problem  with  the  polymerization  of  vinyl 
monomers  is  a  progressive  deposit  on  the  internal 
surfaces  of  a  polymerization  reactor,  more  specifi- 
cally  on  the  internal  wall  of  the  reactor  and  the 
surfaces  of  the  impeller,  baffles  and  so  on. 

The  deposit  on  the  internal  surface  of  a  poly- 
merization  reactor  not  only  detracts  from  the  reac- 
tor  cooling  efficiency  but,  on  detachment  and  entry 
of  the  deposit  into  product  polymers,  adversely 
affects  the  quality  of  the  product  polymers.  Further- 
more,  much  labor  and  time  are  required  for  re- 
moval  of  the  deposit.  Therefore,  not  a  few  methods 
of  coating  the  internal  surfaces  of  a  polymerization 
reactor  with  a  deposit  suppressant  have  heretofore 
been  proposed. 

For  example,  JP-B-30343/1970  teaches  the  use 
of  polar  organic  compounds  such  as  thioethers.  JP- 
B-363/1990  discloses  condensates  of  phenolic 
compounds  with  formaldehyde  or  benzaldehyde. 

JP-A-  34241/1989  (EP0027466)  discloses  a  re- 
action  product  of  a  thiodiphenol  and  a  bleaching 
agent. 

US-A-4,555,555  describes  condensates  of 
pyrogallol  or  hydroxyhydroquinone  with  aromatic 
aldehydes.  US-A-4,431  ,783  teaches  a  1-naphthol- 
formaldehyde  condensate. 

JP-A-1  32907/1  987  teaches  polysulfide  rubbers. 
However,  some  of  these  proposed  deposit  sup- 

pressants  tend  to  reduce  the  polymerization  rate  or 
detract  from  the  quality  of  product  polymers,  while 
others  are  not  sufficient  in  the  suppressant  effect  or 
only  effective  for  a  limited  time.  Thus,  all  of  them 
remain  to  be  improved. 

The  present  invention  provides  a  deposit  sup- 
pressant  composition  for  the  internal  surfaces  of  a 
polymerization  reactor  for  vinyl  monomers,  which 
comprises  a  naphthol  sulfide  compound  having  an 
average  molecular  weight  of  about  500  to  5000. 

The  present  invention  further  provides  a  meth- 
od  of  polymerizing  a  vinyl  monomer  wherein  the 
vinyl  monomer  is  polymerized  with  use  of  a  deposit 
suppressant  composition  to  prevent  the  formation 
of  deposit  on  the  internal  surfaces  of  a  polymeriza- 
tion  reactor,  the  method  being  characterized  in  that 
a  deposit  suppressant  composition  which  com- 
prises  a  naphthol  sulfide  compound  having  an 
average  molecular  weight  of  about  500  to  5000  is 
applied  to  the  internal  surfaces  of  the  polymeriza- 
tion  reactor  or  added  to  the  reaction  system  prior 
to  the  polymerization. 

The  naphthol  constituting  the  naphthol  sulfide 
compound  of  the  invention  is  a  naphthalene  which 
has  one  or  two  -OH  groups  and  which  may  have  1 
to  3  substituents  such  as  hydrocarbon  groups  of  1 

5  to  3  carbon  atoms,  particularly  alkyl  groups,  or 
halogens  on  the  aromatic  ring  thereof.  Examples  of 
such  naphthols  are  1  -naphthol,  2-naphthol,  or  naph- 
thalenediols  (i.e.  1  ,2-naphthalenediol  and  other  iso- 
mers). 

io  In  the  sulfide  compound,  the  average  number 
of  the  naphthol  units  is  4  to  30,  preferably  about  8 
to  15,  and  the  naphthol  units  may  be  the  same  or 
different. 

The  number  of  intervening  sulfur  atoms  be- 
75  tween  adjacent  naphthols  is  1  to  8  on  the  average. 

The  average  molecular  weight  of  the  sulfide 
compound,  as  determined  by  gel  permeation 
chromatography  (GPC)  based  on  standard  polysty- 
rene  is  500  to  5000,  preferably  800  to  3000.  The 

20  average  molecular  weight  herein  is  indicated  in 
terms  of  weight  average  molecular  weight.  If  the 
molecular  weight  is  less  than  the  above  range,  the 
deposit  suppressant  effect  will  not  be  sufficient,  nor 
will  it  last  long,  while  an  excessive  molecular 

25  weight  tends  to  make  the  coating  operation  difficult. 
As  an  example  of  the  sulfide  compound  of  the 

invention,  1  -naphthol  sulfide  is  a  powder  having  an 
ocher  color  and  decomposes  around  300  °C.  The 
sulfide  compound  is  insoluble  in  water  and  aliphatic 

30  hydrocarbons  such  as  hexane,  hardly  soluble  in 
methanol  and  ethanol  and  soluble  in  di(Ci-C4  alkyl) 
ketones,  tetrahydrofuran  and  esters  of  C1-C3  fatty 
acids  with  C1  -C+  alcohols. 

A  variety  of  processes  are  available  for  the 
35  production  of  the  sulfide  compound  of  the  inven- 

tion.  An  exemplary  process  comprises  condensing 
said  naphthol  with  sulfur  chloride  such  as  sulfur 
monochloride  or  sulfur  dichloride. 

For  this  reaction,  a  naphthol  is  first  dissolved  in 
40  an  organic  solvent  inert  to  sulfur  chloride.  The 

organic  solvent  mentioned  just  above  includes  ar- 
omatic  hydrocarbons  such  as  toluene,  xylene, 
chlorobenzene,  ethylene  dichloride,  chloroform  and 
ethyl  acetate.  Then,  sulfur  chloride  is  slowly  added 

45  to  the  solution  with  heating  and  stirring. 
The  amount  of  sulfur  chloride  to  be  used  is 

about  0.5  to  2  moles,  preferably  about  0.9  to  1.2 
moles,  per  mole  of  the  naphthol. 

The  reaction  temperature  may  range  from 
50  about  50  °C  to  150°C  and  the  reaction  time  may 

generally  range  from  about  0.5  to  about  10  hours. 
When  the  reaction  is  conducted  in  an  open 

system  under  atmospheric  pressure,  the  byproduct 
hydrogen  chloride  formed  with  the  progress  of  re- 

55  action  may  be  let  off.  If  the  reaction  is  conducted  in 
a  closed  system,  a  suitable  hydrochloric  acid  ac- 
ceptor  such  as  triethylamine  can  be  employed. 
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After  completion  of  the  reaction,  the  reaction 
product,  if  present  in  solution,  can  be  recovered  by 
evaporating  the  solvent.  If  the  reaction  product  has 
precipitated  out  in  the  reaction  mixture,  it  can  be 
isolated  by  a  solid-liquid  separation  technique,  for 
example  by  filtration. 

An  alternative  process  for  production  of  the 
sulfide  compound  is  as  follows.  First,  a  naphthol 
and  a  small  amount  of  caustic  alkali,  e.g.  NaOH, 
are  heated  to  give  a  melt.  About  3  g  of  the  caustic 
alkali  per  mole  of  the  naphthol  is  preferably  used. 
To  this  melt  is  gradually  added  sulfur  powder. 
About  25  g  of  the  sulfur  powder  per  mole  of  the 
naphthol  is  preferably  used.  The  temperature  is 
then  raised  to  about  150  to  200  °C.  The  reaction  is 
conducted  with  the  byproduct  hydrogen  sulfide  be- 
ing  constantly  removed  from  the  system  under 
atmospheric  pressure  for  several  hours,  particularly 
for  about  one  to  five  hours.  The  reaction  mixture  is 
cooled  to  room  temperature  and  then  dissolved  in 
an  organic  solvent  to  be  mentioned  below.  From 
this  solution,  the  insoluble  matter  is  filtered  off,  the 
filtrate  is  neutralized  with  a  dilute  acid  such  as  a 
dilute  sulfuric  acid,  and  the  aqueous  layer  is  dis- 
carded  to  obtain  the  desired  product  in  the  form  of 
a  solution. 

For  use  as  a  deposit  suppressant  composition 
for  the  internal  surfaces  of  a  polymerization  reactor, 
the  sulfide  compound  is  usually  used  as  dissolved 
in  a  solvent,  i.e.,  in  the  form  of  a  solution  for 
coating  the  internal  surfaces  of  the  reactor  though 
just  adding  the  sulfide  compound  per  se  or  such 
solution  to  the  reaction  system  is  also  effective. 

The  solvent  mentioned  above  is  preferably  a 
solvent  that  is  capable  of  dissolving  the  sulfide 
compound  and  can  be  easily  evaporated.  Exam- 
ples  of  such  solvent  include  various  ketones,  par- 
ticularly  di(Ci-C4  alkyl)  ketones,  e.g.  methyl  ethyl 
ketone,  and  methyl  isobutyl  ketone; 
tetrahydrofuran,  esters  of  C1-C3  fatty  acid  with  C1- 
C4  alcohol,  e.g.  ethyl  acetate  as  well  as  aqueous 
alkali  solutions.  Preferable  aqueous  alkali  solutions 
are,  for  example,  aqueous  solutions  of  alkali  metal 
hydroxide,  and  the  preferred  concentrations  of 
such  aqueous  solutions  are  about  1  to  10  percent 
by  weight. 

The  concentration  of  the  sulfide  compound  in 
the  deposit  suppressant  solution  is  not  critical  so 
far  as  the  solution  is  suited  for  coating  purposes, 
and  generally  may  range  from  about  0.001  to  about 
50  g  per  100  mi  of  the  solvent. 

The  use  of  such  a  solution  of  the  sulfide  com- 
pound  as  a  deposit  suppressant  composition  in- 
volves  no  further  step  than  coating  the  internal 
surfaces  of  the  polymerization  reactor  with  the  so- 
lution. 

The  term  "internal  surfaces  of  a  polymerization 
reactor"  used  herein  is  intended  to  mean  all  the 

surfaces  that  will  come  into  contact  with  charged 
monomers,  such  as  the  internal  surfaces  of  the 
reactor  body,  the  surfaces  of  impeller  shaft,  blades 
or  baffles  and  the  inner  surfaces  of  the  reflux 

5  condenser  and  conduits.  The  material  or  materials 
constituting  such  internal  surfaces  need  not  be 
extraordinary  but  may  be  any  of  the  industrially 
conventional  materials  such  as  stainless  steel  and 
glass. 

10  The  method  of  applying  the  deposit  suppres- 
sant  solution  to  the  internal  surfaces  of  a  poly- 
merization  reactor  is  not  critical  only  if  the  surfaces 
can  be  adequately  coated.  Well-known  methods 
can  be  used,  such  as  brush-coating,  spray-coating 

15  or  filling  the  reactor  with  the  solution  and  withdraw- 
ing  the  solution.  For  commercial  large-scale  opera- 
tion,  any  of  the  known  automatic  coating  methods 
as  described  in  Japanese  Unexamined  Patent  Pub- 
lications  No.  61001/1982,  No.  36288/1980  and  No. 

20  11303/1984,  for  instance,  can  be  utilized. 
The  deposit  suppressant  composition  is  ap- 

plied  to  the  internal  wall  and  other  parts  of  a 
polymerization  reactor  which  will  come  into  contact 
with  charged  monomers  in  an  amount  of  about  0.01 

25  to  10  g/m2  in  terms  of  the  sulfide  compound.  If  the 
amount  is  less  than  0.01  g/m2,  the  deposit  suppres- 
sant  effect  will  be  inadequate  and  will  not  last  long. 
The  use  of  the  composition  in  an  amount  of  more 
than  10  g/m2  will  not  achieve  further  remarkable 

30  improvement  in  the  desired  effect.  When  added  to 
the  reaction  system,  the  deposit  suppressant  com- 
position  is  preferably  used  in  an  amount  of  about 
0.01  to  10  g,  in  terms  of  the  sulfide  compound,  per 
square  meter  of  the  surfaces  on  which  the  deposit 

35  formation  should  be  prevented. 
The  above  coating  of  internal  surfaces  of  the 

polymerization  reactor  with  the  deposit  suppressant 
composition  of  the  invention  is  performed  prior  to 
polymerization  of  vinyl  monomers.  In  the  batch 

40  polymerization  process,  the  coating  operation  can 
be  carried  out  before  every  batch  reaction  but 
since  the  deposit  suppressant  effect  of  the  com- 
position  is  remarkable,  several  batch  reactions  can 
be  consecutively  conducted  after  each  coating  op- 

45  eration  and,  after  checking  for  the  degree  of  de- 
posit,  another  coating  procedure  can  be  carried 
out. 

In  the  case  of  continuous  polymerization,  the 
optimal  next  coating  time  can  be  determined  by 

50  monitoring  the  degree  of  the  deposit,  for  example, 
from  heat  exchange  efficiency. 

The  addition  of  the  deposit  suppressant  com- 
position  of  the  invention  may  also  be  performed 
prior  to  polymerization  of  vinyl  monomers.  In  the 

55  batch  polymerization  process,  the  addition  of  the 
deposit  suppressant  composition  is  conducted  be- 
fore  every  batch  reaction.  In  the  continuous  poly- 
merization,  the  optimal  next  addition  timing  can  be 

3 
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suitably  determined  by  monitoring  the  degree  of 
the  deposit. 

The  polymerization  methods  to  which  the  de- 
posit  suppressant  composition  of  the  invention  can 
be  applied  are  suspension  polymerization,  emul- 
sion  polymerization,  microsuspension  polymeriza- 
tion,  solution  polymerization,  bulk  polymerization 
and  gas-phase  polymerization,  all  of  which  are  well 
known.  The  effect  of  the  invention  is  particularly 
remarkable  in  suspension,  emulsion  or  micro- 
suspension  polymerization  in  an  aqueous  medium. 

Typical  vinyl  monomers  which  can  preferably 
be  polymerized  in  accordance  with  the  invention 
are  vinyl  halides  such  as  vinyl  chloride;  vinyl  esters 
such  as  vinyl  acetate  and  vinyl  propionate  ;  alkyl 
(meth)acrylates  such  as  methyl  methacrylate;  es- 
ters,  particularly  lower  alkyl  esters  of  unsaturated 
dibasic  acids  such  as  maleic  acid  and  fumaric  acid; 
diene  monomers  such  as  butadiene,  chloroprene, 
isoprene;  styrene,  acrylonitrile,  vinylidene  halides 
and  vinyl  esters. 

These  monomers  can  be  used  alone  or  in 
combination  where  copolymerizable,  and  may  also 
be  used  in  combination  with,  inter  alia,  acrylic  acid, 
methacrylic  acid,  maleic  acid  or  fumaric  acid  or  the 
corresponding  anhydrides  thereof,  itaconic  acid, 
acrylamide,  methacrylamide,  dimethylaminoethyl 
methacrylate,  N-methylolacrylamide,  N-methylol- 
methacrylamide,  2-hydroxyethyl  methacrylate,  2- 
hydroxypropyl  acrylate,  acrolein,  C2-C9  olefins 
such  as  ethylene  and  propylene. 

The  deposit  suppressant  composition  of  the 
invention  is  particularly  suited  for  the  suppression 
of  deposit  formation  in  polymerizing  vinyl  chloride 
or  a  vinyl  monomer  mixture  containing  vinyl  chlo- 
ride  as  a  major  component  and  other  monomer(s) 
copolymerizable  therewith  as  a  minor  component. 
Such  mixture  preferably  contains  at  least  50  wt%, 
preferably  more  than  80  wt%  but  less  than  100 
wt%,  of  vinyl  chloride.  Examples  of  other  mon- 
omers  copolymerizable  with  vinyl  chloride  are  any 
of  the  above-exemplified  vinyl  monomers  which  are 
copolymerizable  with  vinyl  chloride,  and  particularly 
include  vinyl  acetate  and  alkyl  (meth)acrylate,  es- 
pecially  Ci-Cg  alkyl  (meth)acrylate.  The  deposit 
suppressant  composition  of  the  invention  is  also 
applicable  to  graft-copolymerization  process 
wherein  vinyl  chloride  is  graft-copolymerized  to  an 
ethylene-vinyl  acetate  copolymer,  ethylene-alkyl 
methacrylate  copolymer  or  poly  urethane. 

In  the  polymerization  method  of  this  invention, 
the  polymerization  initiator,  the  dispersing  agent  for 
use  in  combination  with  an  aqueous  medium,  etc. 
may  all  be  well-known  conventional  reagents,  and 
there  is  no  specific  restriction  on  the  polymeriza- 
tion  temperature,  time  and  other  conditions. 

For  example,  a  suspension  polymerization  of  a 
vinyl  monomer  can  be  carried  out  in  a  conventional 

manner  in  an  aqueous  medium  such  as  water 
using  a  conventional  dispersant  (such  as  partially 
saponified  polyvinyl  acetate,  carboxymethyl  cellu- 
lose,  gelatin,  starch  or  like  water-soluble  macro- 

5  molecular  compounds)  and,  if  desired,  an  auxiliary 
dispersion  stabilizer  (such  as  barium  sulfate  and 
using  a  conventional  oil-soluble  initiator  such  as 
benzoyl  peroxide,  lauroyl  peroxide,  2,2'- 
azobisisobutyronitrile  or  di-2-ethylhexyl  perox- 

10  ydicarbonate,  at  a  temperature  effective  to  effect 
the  polymerization  (usually  about  20  to  80  0  C)  with 
stirring  until  the  desired  polymer  is  obtained. 

Furthermore,  the  emulsion  polymerization  is 
also  carried  out  in  a  conventional  manner  in  an 

15  aqueous  medium  such  as  water  using  a  conven- 
tional  emulsifier  (such  as  anionic  surfactants  like  a 
salt  of  a  sulfuric  acid  ester  of  a  higher  alcohol  or 
alkylsulfonic  acid  salts  or  nonionic  surfactants  like 
polyoxyethylene  alkyl  esters)  and  using  conven- 

20  tional  water-soluble  initiators  (such  as  hydrogen 
peroxide,  potassium  persulfate,  ammonium  persul- 
fate  or  a  redox  catalyst)  at  a  temperature  of  about 
20  to  80  °C,  with  stirring  until  the  desired  polymer 
is  obtained. 

25  The  microsuspension  polymerization  can  also 
be  carried  out  in  a  conventional  manner  in  an 
aqueous  medium  using  a  conventional  emulsifier 
and  an  oil-soluble  initiator  such  as  one  mentioned 
above.  In  this  case,  the  reaction  system  is  homog- 

30  enized  prior  to  the  initiation  of  the  polymerization. 
Then  the  polymerization  is  effected  at  a  tempera- 
ture  of,  for  example,  about  20  to  80  0  C  with  stirring 
until  the  desired  polymer  is  obtained.  Such  poly- 
merization  method  is  described,  for  example,  in 

35  "Encyclopedia  of  PVC",  1976,  edited  by  LEONARD 
I.  NASS,  MARCEL  DEKKER,  INC.,  New  York, 
pages  88-89. 

The  foregoing  polymerization  methods  per  se 
are  all  well-known  and  conventional,  and  described 

40  in  many  publications  such  as  "Encyclopedia  of 
PVC"  1976,  edited  by  LEONARD  I.  NASS,  MAR- 
CEL  DEKKER,  INC.,  New  York,  pp.  76-89,  and  U.S. 
Patent  No.  4,555,555  and  the  polymerization  meth- 
ods  can  be  easily  carried  out  by  one  skilled  in  the 

45  art. 
The  naphthol  sulfide  compound  of  the  invention 

exhibits  a  very  remarkable  deposit  suppressant  ef- 
fect  when  applied  to  the  internal  surfaces  of  a 
polymerization  reactor  for  vinyl  monomers.  It  is 

50  particularly  suited  for  the  polymerization  of  vinyl 
chloride  monomers  in  an  aqueous  medium.  When 
the  reactor  body,  impeller  blades  and  so  on  are 
made  of  stainless  steel,  the  surfaces  thereof  are 
generally  finished  mirror-smooth  by  electrolytic 

55  polishing  to  prevent  the  deposit  formation.  The 
sulfide  compounds  of  the  invention  adhere  well  to 
such  surfaces  and  exhibit  the  deposit  suppressant 
effect  for  a  long  period  of  time. 

4 
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The  following  examples  are  intended  to  illus- 
trate  the  invention  in  further  detail  and  should  by 
no  means  be  construed  to  limit  the  scope  of  the 
invention. 

Example  1 

A  three-necked  flask  equipped  with  a  reflux 
condenser  and  a  stirrer  was  charged  with  1  kg  (6.9 
moles)  of  1  -naphthol  and  5  I  of  toluene  and  heated 
with  stirring  to  a  temperature  at  which  reflux  of 
toluene  took  place.  Then,  620  ml  (6.9  moles)  of 
sulfur  monochloride  was  added  dropwise  at  the 
same  temperature  as  mentioned  above  over  a  pe- 
riod  of  6  hours  and  the  reaction  mixture  thus  ob- 
tained  was  maintained  at  the  same  temperature  for 
one  hour. 

After  cooling  the  reaction  mixture  to  30  °  C,  3  I 
of  hexane  was  added  with  stirring  so  that  1  -naph- 
thol  sulfide  was  precipitated. 

The  solid  phase  of  the  precipitated  1  -naphthol 
sulfide  was  isolated  by  a  solid-liquid  separation 
technique  to  give  1.3  kg  of  1  -naphthol  sulfide  as  a 
solid. 

The  molecular  weight  of  the  sulfide  compound 
as  determined  by  GPC  (gel  permeation  chromatog- 
raphy)  was  1040  based  on  standard  polystyrene.  In 
the  sulfide  compound,  the  average  number  of  1- 
naphthol  units  is  estimated  to  be  about  5,  and  the 
average  number  of  intervening  sulfur  atoms  be- 
tween  the  adjacent  1  -naphthol  units  is  estimated  to 
be  about  2. 

The  sulfide  compound  was  a  powder  having  an 
ocher  color  and  decomposed  around  300  °C.  The 
sulfide  compound  was  insoluble  in  water  and  al- 
iphatic  hydrocarbons  such  as  hexane,  hardly  solu- 
ble  in  methanol  and  ethanol  and  soluble  in  di(Ci-C4 
alkyl)  ketones,  tetrahydrofuran  and  esters  of  C1-C3 
fatty  acid  with  C1-C4  alcohol. 

The  obtained  sulfide  compound  was  dissolved 
in  tetrahydrofuran  to  give  a  deposit  suppressant 
solution  containing  the  sulfide  compound  in  an 
amount  of  0.1  g  per  100  ml  of  the  solvent. 

Example  2 

The  internal  wall  and  other  parts  of  a  glass- 
lined  polymerization  reactor  of  100-liter  capacity 
which  were  to  be  exposed  to  monomer  charge 
were  spray-coated  with  the  above  deposit  suppres- 
sant  solution  in  an  amount  of  0.1  g/m2  calculated 
as  solids  to  form  a  coating  film. 

After  the  atmosphere  was  purged,  the  poly- 
merization  reactor  was  charged  with  40  kg  of 
deionized  water,  25  kg  of  vinyl  chloride,  150  g  of 
sodium  lauryl  sulfate,  100  g  of  stearyl  alcohol  and 
4.0  g  of  di-2-ethylhexyl  peroxydicarbonate. 

After  homogenization,  the  charge  was  heated 
to  53  °C  to  initiate  polymerization.  When  the  pres- 
sure  had  fallen  by  0.5  kg/cm2,  unreacted  monomer 
was  removed  to  terminate  the  reaction.  Then  the 

5  liquid  contents  of  the  reactor  were  withdrawn. 
After  gently  rinsing  the  internal  surfaces  of  the 

polymerization  reactor  with  water,  the  deposits 
were  scraped  off  from  the  internal  surface,  and  the 
amount  of  the  deposits  was  measured.  The  amount 

10  of  the  deposits  was  65  g/m2. 

Comparison  Example  1 

Polymerization  of  vinyl  chloride  was  carried  out 
15  in  the  same  manner  as  in  Example  2  except  that 

the  internal  surfaces  of  the  reactor  were  not  coated 
with  the  deposit  suppressant  solution. 

The  amount  of  the  deposits  on  the  internal 
surface  was  1,100  g/m2. 

20 
Example  3 

The  procedure  of  Example  2  was  repeated 
except  that  8  g  of  di-2-ethylhexyl  peroxydicar- 

25  bonate  and  a  polymerization  reactor  made  of  elec- 
trolytically  polished  stainless  steel  and  having  100- 
liter  capacity  were  used  and  that  the  polymerization 
temperature  was  49  0  C. 

The  amount  of  the  deposits  on  the  internal 
30  surface  was  1  1  g/m2. 

Comparison  Example  2 

The  procedure  of  Example  3  was  repeated 
35  except  that  the  internal  surfaces  of  the  reactor  were 

not  coated  with  the  deposit  suppressant  solution. 
The  amount  of  the  polymer  deposits  on  the 

internal  surface  was  600  g/m2. 

40  Example  4 

The  internal  surface  and  other  parts  of  a  glass- 
lined  polymerization  reactor  of  100-liter  capacity 
which  were  to  be  exposed  to  charged  monomer 

45  were  spray-coated  with  the  deposit  suppressant 
solution  obtained  in  Example  1  in  an  amount  of 
0.15  g/m2  calculated  as  solids  to  form  a  coating 
film. 

This  polymerization  reactor  was  charged  with 
50  31  kg  of  deionized  water,  30  g  of  partially  saponi- 

fied  polyvinyl  acetate  with  a  saponification  degree 
of  80  %  and  a  viscosity  of  48  cps  (4%  in  water,  at 
20  °C),  10.5  g  of  partially  saponified  polyvinyl  ace- 
tate  with  a  saponification  degree  of  35  %  and  a 

55  viscosity  of  10  cps  (4%  in  water,  at  20  0  C)  and  21  .4 
g  of  di-2-ethylhexyl  peroxydicarbonate.  After  purg- 
ing,  the  reactor  was  charged  with  30  kg  of  vinyl 
chloride  monomer.  The  polymerization  was  con- 

5 
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ducted  with  stirring  at  57  °  C. 
When  the  internal  pressure  of  the  reactor  had 

fallen  to  7.5  kg/cm2,  unreacted  monomer  was  re- 
moved  to  terminate  the  reaction.  Then  the  contents 
of  the  reactor  were  withdrawn. 

There  was  no  deposit  on  the  internal  surface  of 
the  polymerization  reactor  which  had  been  exposed 
to  the  monomer  charge.  Similarly,  there  was  no 
deposit  on  the  surfaces  which  had  been  exposed  to 
the  gas  phase. 

Comparison  Example  3 

Polymerization  of  vinyl  chloride  was  carried  out 
in  the  same  manner  as  in  Example  4  except  that 
the  internal  surfaces  of  the  reactor  were  not  coated 
with  the  deposit  suppressant  solution. 

After  termination  of  the  reaction,  the  contents 
were  withdrawn.  After  the  internal  surfaces  of  the 
polymerization  reactor  were  gently  rinsed  with  wa- 
ter,  the  deposits  were  scraped  off  from  the  internal 
surface,  and  the  amount  of  the  deposits  was  deter- 
mined.  The  amount  of  the  deposits  was  160  g/m2. 

Example  5 

A  glass-lined  polymerization  reactor  of  100-liter 
capacity  was  evacuated  to  remove  air,  and  then 
charged  with  40  kg  of  deionized  water,  25  kg  of 
vinyl  chloride,  150  g  of  sodium  lauryl  sulfate,  100  g 
of  stearyl  alcohol,  4.0  g  of  di-2-ethylhexyl  perox- 
ydicarbonate  and  150  ml  of  the  deposit  suppres- 
sant  solution  obtained  in  Example  1  . 

After  homogenization,  the  charge  was  heated 
to  53  °C  to  initiate  polymerization.  When  the  pres- 
sure  had  fallen  by  0.5  kg/cm2,  unreacted  monomer 
was  removed  to  terminate  the  reaction.  Then  the 
liquid  contents  of  the  reactor  were  withdrawn. 

After  the  internal  surfaces  of  the  polymerization 
reactor  were  gently  rinsed  with  water,  the  deposits 
on  the  internal  wall  were  scrapped  off  and  the 
amount  thereof  was  determined.  The  amount  of  the 
deposits  was  10  g/m2. 

Claims 

1.  A  deposit  suppressant  composition  for  the  in- 
ternal  surfaces  of  a  polymerization  reactor  for 
polymerizing  a  vinyl  monomer,  comprising  a 
naphthol  sulfide  compound  having  an  average 
number  of  naphthol  units  in  the  range  from  4 
to  30  and  an  average  molecular  weight  of  500 
to  5000. 

2.  A  deposit  suppressant  composition  according 
to  claim  1  wherein  the  naphthol  sulfide  com- 
pound  has  an  average  molecular  weight  of  800 
to  3000. 

3.  A  deposit  suppressant  composition  according 
to  claim  1  wherein  the  naphthol  is  a  naph- 
thalene  which  has  one  or  two  -OH  groups  and 
which  may  have  1  to  3  substituents  selected 

5  from  the  class  consisting  of  hydrocarbon  group 
of  1  to  3  carbon  atoms  and  halogen  atom  on 
the  aromatic  ring  thereof. 

4.  A  deposit  suppressant  composition  according 
io  to  claim  1  wherein  the  naphthol  is  at  least  one 

member  selected  from  the  group  consisting  of 
1  -naphthol,  2-naphthol  and  naphthalenediols. 

5.  A  deposit  suppressant  composition  according 
is  to  claim  1  wherein  the  naphthol  sulfide  com- 

pound  is  a  reaction  product  of  a  naphthol  with 
a  sulfur  chloride. 

6.  A  deposit  suppressant  composition  according 
20  to  claim  1  wherein  the  vinyl  monomer  is  vinyl 

chloride  or  a  monomer  mixture  containing  vinyl 
chloride  as  a  major  component  and  one  or 
more  vinyl  monomers  copolymerizable  there- 
with  as  a  minor  component. 

25 
7.  A  deposit  suppressant  composition  according 

to  claim  1  which  is  in  the  form  of  a  solution  of 
the  naphthol  sulfide  compound  in  at  least  one 
solvent  selected  from  the  group  consisting  of 

30  di(Ci-C4  alkyl)  ketones,  tetrahydrofuran,  esters 
of  C1-C3  fatty  acid  with  C1-C4  alcohol  and  an 
aqueous  alkali  solution. 

8.  A  deposit  suppressant  composition  according 
35  to  claim  7  which  contains  the  naphthol  sulfide 

compound  in  an  amount  of  about  0.001  to  50  g 
per  100  mi  of  the  solvent. 

9.  A  method  of  polymerizing  a  vinyl  monomer 
40  wherein  the  vinyl  monomer  is  polymerized  with 

use  of  a  deposit  suppressant  composition  to 
prevent  the  formation  of  deposit  on  the  internal 
surfaces  of  a  polymerization  reactor,  the  meth- 
od  being  characterized  in  that  the  deposit  sup- 

45  pressant  composition  according  to  claim  1  is 
applied  to  the  internal  surfaces  of  the  poly- 
merization  reactor  or  added  to  the  reaction 
system  prior  to  the  polymerization. 

50  10.  A  method  according  to  claim  9  wherein  the 
naphthol  sulfide  compound  has  an  average 
molecular  weight  of  800  to  3000. 

11.  A  method  according  to  claim  9  wherein  the 
55  naphthol  is  a  naphthalene  which  has  one  or 

two  -OH  groups  and  which  may  have  1  to  3 
substituents  selected  from  the  group  consisting 
of  hydrocarbon  groups  of  1  to  3  carbon  atoms 

6 
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and  halogen  atoms  on  the  aromatic  ring  there- 
of. 

12.  A  method  according  to  claim  9  wherein  the 
naphthol  is  at  least  one  member  selected  from 
the  group  consisting  of  1  -naphthol,  2-naphthol 
and  naphthalenediols. 

13.  A  method  according  to  claim  9  wherein  the 
naphthol  sulfide  compound  is  a  reaction  prod- 
uct  of  a  naphthol  with  a  sulfur  chloride. 

14.  A  method  according  to  claim  9  wherein  the 
vinyl  monomer  is  vinyl  chloride  or  a  monomer 
mixture  containing  vinyl  chloride  as  a  major 
component  and  one  or  more  vinyl  monomers 
copolymerizable  therewith  as  a  minor  compo- 
nent. 

15.  A  method  according  to  claim  9  wherein  the 
deposit  suppressant  composition  is  in  the  form 
of  a  solution  of  the  naphthol  sulfide  compound 
in  at  least  one  solvent  selected  from  the  group 
consisting  of  di(Ci-C4  alkyl)  ketones, 
tetrahydrofuran,  esters  of  C1-C3  fatty  acids 
with  C1-C4  alcohols  and  an  aqueous  alkali  so- 
lution. 

oder  zwei  OH-Gruppen  enthalt  und  1  bis  3 
Substituenten  an  seinem  aromatischen  Ring 
enthalten  kann,  die  aus  der  aus  Kohlenwasser- 
stoffresten  mit  1  bis  3  Kohlenstoffatomen  und 

5  Halogenatomen  bestehenden  Klasse  ausge- 
wahlt  sind. 

4.  Ablagerung  verhindernde  Zusammensetzung 
nach  Anspruch  1,  wobei  es  sich  bei  dem 

10  Naphthol  mindestens  urn  ein  Mitglied  handelt, 
das  aus  der  aus  1  -Naphthol,  2-Naphthol  und 
Dihydroxynaphthalin  bestehenden  Gruppe  aus- 
gewahlt  ist. 

15  5.  Ablagerung  verhindernde  Zusammensetzung 
nach  Anspruch  1  ,  wobei  es  sich  bei  der  Napht- 
holsulfidverbindung  urn  ein  Reaktionsprodukt 
eines  Naphthols  mit  einem  Schwefelchlorid 
handelt. 

20 
6.  Ablagerung  verhindernde  Zusammensetzung 

nach  Anspruch  1  ,  wobei  es  sich  bei  dem  Vinyl- 
monomeren  urn  Vinylchlorid  oder  urn  ein  Mo- 
nomerengemisch  handelt,  das  Vinylchlorid  als 

25  eine  Hauptkomponente  und  ein  oder  mehrere 
damit  copolymerisierbare(s)  Vinylmonomer(e) 
als  eine  Nebenkomponente  enhalt. 

16.  A  method  according  to  claim  15  wherein  the 
deposit  suppressant  composition  contains  the 
naphthol  sulfide  compound  in  an  amount  of 
about  0.001  to  50  g  per  100  ml  of  the  solvent. 

17.  A  method  according  to  claim  15  wherein  the 
deposit  suppressant  composition  is  applied  to 
the  internal  surfaces  of  the  polymerization  re- 
actor  in  an  amount  of  about  0.01  to  10  g/m2  in 
terms  of  the  naphthol  sulfide  compound. 

Patentanspruche 

1.  Ablagerung  verhindernde  Zusammensetzung 
fur  die  inneren  Oberflachen  eines  Polymerisa- 
tionsreaktors  zur  Polymerisation  eines  Vinyl- 
monomeren,  umfassend  eine  Naphtholsulfid- 
verbindung  mit  einer  durchschnittlichen  Anzahl 
von  Naphtholeinheiten  von  4  bis  30  und  einem 
durchschnittlichen  Molekulargewicht  von  500 
bis  5000. 

2.  Ablagerung  verhindernde  Zusammensetzung 
nach  Anspruch  1,  wobei  die  Naphtholsulfidver- 
bindung  ein  durchschnittliches  Molekularge- 
wicht  von  800  bis  3000  hat. 

3.  Ablagerung  verhindernde  Zusammensetzung 
nach  Anspruch  1,  wobei  es  sich  bei  dem 
Naphthol  urn  ein  Naphthalin  handelt,  das  eine 

7.  Ablagerung  verhindernde  Zusammensetzung 
30  nach  Anspruch  1,  die  in  Form  einer  Losung 

der  Naphtholsulfidverbindung  in  mindestens  ei- 
nem  Losungsmittel  vorliegt,  das  aus  der  aus 
Di-(Ci  -(Valkyl)-ketonen,  Tetrahydrofuran, 
Estern  von  C1  -C3-Fettsauren  mit  Ci-(VAIko- 

35  holen  und  einer  waBrigen  Alkalilosung  beste- 
henden  Gruppe  ausgewahlt  ist. 

8.  Ablagerung  verhindernde  Zusammensetzung 
nach  Anspruch  7,  die  die  Naphtholsulfidverbin- 

40  dung  in  einer  Menge  von  etwa  0,001  bis  50  g 
pro  100  ml  des  Losungsmittels  enthalt. 

9.  Verfahren  zur  Polymerisation  eines  Vinylmono- 
meren,  wobei  das  Vinylmonomere  unter  Ver- 

45  wendung  einer  Ablagerung  verhindernden  Zu- 
sammensetzung,  die  zur  Verhinderung  der  Ab- 
lagerungsbildung  an  den  inneren  Oberflachen 
eines  Polymerisationsreaktors  dient,  polymeri- 
siert  wird,  und  das  Verfahren  dadurch  gekenn- 

50  zeichnet  ist,  dal3  die  Ablagerung  verhindernde 
Zusammensetzung  nach  Anspruch  1  auf  die 
inneren  Oberflachen  des  Polymerisationsreak- 
tors  aufgebracht  wird  oder  vor  der  Polymerisa- 
tion  zu  dem  Reaktionssystem  gegeben  wird. 

55 
10.  Verfahren  nach  Anspruch  9,  wobei  die  Napht- 

holsulfidverbindung  ein  durchschnittliches  Mo- 
lekulargewicht  von  800  bis  3000  hat. 

7 
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11.  Verfahren  nach  Anspruch  9,  wobei  es  sich  bei 
dem  Naphthol  urn  ein  Naphthalin  handelt,  das 
eine  oder  zwei  OH-Gruppen  enthalt  und  1  bis 
3  Substituenten  an  seinem  aromatischen  Ring 
enthalten  kann,  die  aus  der  aus  Kohlenwasser- 
stoffresten  mit  1  bis  3  Kohlenstoffatomen  und 
Halogenatomen  bestehenden  Gruppe  ausge- 
wahlt  sind. 

12.  Verfahren  nach  Anspruch  9,  wobei  es  sich  bei 
dem  Naphthol  mindestens  urn  ein  Mitglied 
handelt,  das  aus  der  aus  1  -Naphthol,  2-Napht- 
hol  und  Dihydroxynaphthalinen  bestehenden 
Gruppe  ausgewahlt  ist. 

13.  Verfahren  nach  Anspruch  9,  wobei  es  sich  bei 
der  Naphtholsulfidverbindung  urn  ein  Reak- 
tionsprodukt  eines  Naphthols  mit  einem 
Schwefelchlorid  handelt. 

30  et  un  poids  moleculaire  moyen  de  500  a 
5000. 

2.  Composition  empechant  la  formation  de  de- 
5  pots  suivant  la  revendication  1,  dans  laquelle 

le  compose  de  type  sulfure  de  naphtol  a  un 
poids  moleculaire  moyen  de  800  a  3000. 

3.  Composition  empechant  la  formation  de  de- 
io  pots  suivant  la  revendication  1,  dans  laquelle 

le  naphtol  est  un  naphtalene  qui  a  un  ou  deux 
groupes  -OH  et  dont  le  cycle  aromatique  peut 
porter  1  a  3  substituants  choisis  dans  la  classe 
consistant  en  groupes  hydrocarbones  de  1  a  3 

is  atomes  de  carbone  et  atomes  d'halogene. 

4.  Composition  empechant  la  formation  de  de- 
pots  suivant  la  revendication  1,  dans  laquelle 
le  naphtol  est  au  moins  un  membre  choisi 

20  dans  le  groupe  consistant  en  1  -naphtol,  2- 
naphtol  et  naphtalenediols. 

5.  Composition  empechant  la  formation  de  de- 
pots  suivant  la  revendication  1,  dans  laquelle 

25  le  compose  de  type  sulfure  de  naphtol  est  un 
produit  reactionnel  d'un  naphtol  et  d'un  chloru- 
re  de  soufre. 

14.  Verfahren  nach  Anspruch  9,  wobei  es  sich  bei 
dem  Vinylmonomeren  urn  Vinylchlorid  oder  urn 
ein  Monomerengemisch  handelt,  das  Vinyl- 
chlorid  als  eine  Hauptkomponente  und  ein 
oder  mehrere  damit  copolymerisierbare(s)  25 
Vinylmonomer(e)  als  eine  Nebenkomponente 
enhalt. 

15.  Verfahren  nach  Anspruch  9,  wobei  die  Ablage- 
rung  verhindernde  Zusammensetzung  in  Form 
einer  Losung  der  Naphtholsulfidverbindung  in 
mindestens  einem  Losungsmittel  vorliegt,  das 
aus  der  aus  Di-(Ci  -C4-alkyl)-ketonen,  Tetrah- 
ydrofuran,  Estern  von  C1  -C3-Fettsauren  mit 
C1  -C^-Alkoholen  und  einer  waBrigen  Alkalilo- 
sung  bestehenden  Gruppe  ausgewahlt  ist. 

6.  Composition  empechant  la  formation  de  de- 
30  pots  suivant  la  revendication  1,  dans  laquelle 

le  monomere  vinylique  est  le  chlorure  de  viny- 
le  ou  un  melange  de  monomeres  contenant  du 
chlorure  de  vinyle  comme  principal  composant 
et  un  ou  plusieurs  monomeres  vinyliques  co- 

35  polymerisables  avec  celui-ci  en  tant  que  com- 
posant  secondaire. 

16.  Verfahren  nach  Anspruch  15,  wobei  die  Abla- 
gerung  verhindernde  Zusammensetzung  die 
Naphtholsulfidverbindung  in  einer  Menge  von  40 
etwa  0,001  bis  50  g  pro  100  ml  des  Losungs- 
mittels  enthalt. 

17.  Verfahren  nach  Anspruch  15,  wobei  die  Abla- 
gerung  verhindernde  Zusammensetzung  auf  45 
die  inneren  Oberflachen  des  Polymerisations- 
reaktors  in  einer  Menge  von  etwa  0,01  bis  10 
g/m2,  bezogen  auf  die  Naphtholsulfidverbin- 
dung,  aufgebracht  wird. 

Revendicatlons 

7.  Composition  empechant  la  formation  de  de- 
pots  suivant  la  revendication  1  ,  qui  est  sous  la 

40  forme  d'une  solution  du  compose  de  type  sul- 
fure  de  naphtol  dans  au  moins  un  solvant 
choisi  dans  le  groupe  consistant  en  di-alkyl  (en 
C1  -4)-cetones,  tetrahydrofurane,  esters  d'un 
acide  gras  en  C1  -3  et  d'un  alcool  en  C1  -4  et 

45  une  solution  aqueuse  d'un  alcali. 

8.  Composition  empechant  la  formation  de  de- 
pots  suivant  la  revendication  7,  qui  contient  le 
compose  de  type  sulfure  de  naphtol  en  une 

50  quantite  d'environ  0,001  a  50  g  pour  100  ml  du 
solvant. 

1.  Composition  empechant  la  formation  de  de- 
pots  sur  les  surfaces  internes  d'un  reacteur  de 
polymerisation  pour  la  polymerisation  d'un 
monomere  vinylique,  comprenant  un  compose 
de  type  sulfure  de  naphtol  ayant  un  nombre 
moyen  d'unites  naphtol  dans  la  gamme  de  4  a 

9.  Procede  pour  la  polymerisation  d'un  monome- 
re  vinylique  dans  lequel  le  monomere  vinylique 

55  est  polymerise  avec  utilisation  d'une  composi- 
tion  empechant  la  formation  de  depots  sur 
empecher  la  formation  d'un  depot  sur  les  sur- 
faces  internes  d'un  reacteur  de  polymerisation, 

8 
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caracterise  en  ce  que  la  composition  empe- 
chant  la  formation  de  depots  est  appliquee  sur 
les  surfaces  internes  du  reacteur  de  polymeri- 
sation  ou  ajoutee  au  systeme  reactionnel  avant 
la  polymerisation.  5 

10.  Procede  suivant  la  revendication  9,  dans  lequel 
le  compose  de  type  sulfure  de  naphtol  a  un 
poids  moleculaire  moyen  de  800  a  3000. 

10 
11.  Procede  suivant  la  revendication  9,  dans  lequel 

le  naphtol  est  un  naphtalene  qui  a  un  ou  deux 
groupes  -OH  et  dont  le  cycle  aromatique  peut 
porter  1  a  3  substituants  choisis  dans  la  classe 
consistant  en  groupes  hydrocarbones  de  1  a  3  is 
atomes  de  carbone  et  atomes  d'halogene. 

12.  Procede  suivant  la  revendication  9,  dans  lequel 
le  naphtol  est  au  moins  un  membre  choisi 
dans  le  groupe  consistant  en  1  -naphtol,  2-  20 
naphtol  et  naphtalenediols. 

13.  Procede  suivant  la  revendication  9,  dans  lequel 
le  compose  de  type  sulfure  de  naphtol  est  un 
produit  reactionnel  d'un  naphtol  et  d'un  chloru-  25 
re  de  soufre. 

14.  Procede  suivant  la  revendication  9,  dans  lequel 
le  monomere  vinylique  est  le  chlorure  de  viny- 
le  ou  un  melange  de  monomeres  contenant  du  30 
chlorure  de  vinyle  comme  principal  composant 
et  un  ou  plusieurs  monomeres  vinyliques  co- 
polymerisables  avec  celui-ci  en  tant  que  com- 
posant  secondaire. 

35 
15.  Procede  suivant  la  revendication  9,  dans  lequel 

la  composition  empechant  la  formation  de  de- 
pots  est  sous  la  forme  d'une  solution  du  com- 
pose  de  type  sulfure  de  naphtol  dans  au  moins 
un  solvant  choisi  dans  le  groupe  consistant  en  40 
di-alkyl  (en  C1  -4)-cetones,  tetrahydrofurane, 
esters  d'un  acide  gras  en  C1  -3  et  d'un  alcool 
en  C1  -4  et  une  solution  aqueuse  d'un  alcali. 

16.  Procede  suivant  la  revendication  15,  dans  le-  45 
quel  la  composition  empechant  la  formation  de 
depots  contient  le  compose  de  type  sulfure  de 
naphtol  en  une  quantite  d'environ  0,001  a  50  g 
pour  100  ml  du  solvant. 

50 
17.  Procede  suivant  la  revendication  15,  dans  le- 

quel  la  composition  empechant  la  formation  de 
depots  est  appliquee  sur  les  surfaces  internes 
du  reacteur  de  polymerisation  en  une  quantite 
d'environ  0,01  a  10  g/m2  en  termes  de  compo-  55 
se  de  type  sulfure  de  naphtol. 

9 
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