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Description 

The  invention  relates  to  a  colloidal  polymer 
dispersion  for  internal  sealing  of  pipe  connections, 
especially  pipes  carrying  domestic  gas  or  natural 
gas.  The  invention  also  relates  to  a  process  for 
internal  sealing  of  such  connections  by  applying 
such  a  dispersion. 

The  problem  of  internal  sealing  of  pipe  connec- 
tions,  especially  pipes  carrying  domestic  gas  or 
natural  gas,  has  become  of  considerably  more  in- 
terest  in  recent  times.  For  reasons  of  safety  and 
economics,  such  pipes  should  be  as  tight  as  possi- 
ble  and  any  leaks  should  be  repaired  in  a  manner 
as  simple,  as  quick  and  as  safe  as  possible. 

As  a  result  of  switching  over  from  town  gas  to 
natural  gas  the  problem  of  internal  sealing  of  pipe 
connections  has  become  particularly  acute,  be- 
cause  natural  gas  is  maintained  at  a  considerably 
higher  pressure  than  town  gas.  Therefore,  the 
quantities  of  gas  escaping  through  leaks  are  larger. 
Moreover,  there  is  an  increased  danger  of  new 
leaks.  Natural  gas  being  dry,  the  hemp  seals  in 
threaded  connections  and  sleeves  easily  dry  out. 
There  are  many  suggested  ways  of  solving  this 
problem. 

DE-OS  32  11  623  concerns  a  composition  to 
seal  pipes  internally,  which  contains  a  solvent,  a 
binder  and  a  pigment.  When  this  composition  is 
manufactured,  the  binder  is  stirred  hot  into  the 
solvent,  whereupon  the  solution  is  cooled.  Then, 
the  pigment  is  dispersed  into  the  mixture  and  com- 
minuted.  To  seal  a  pipe  internally,  the  pipe  is  filled 
in  a  vertical  position  from  below  with  the  composi- 
tion  and  is  subjected  for  some  time  to  pressure. 
The  composition  is  then  let  out  and  an  elastic 
compressible  plastic  sponge  is  blown  through  the 
pipe  from  top  to  bottom.  Finally,  the  pipe  is  evacu- 
ated.  A  pressure  vessel  is  used  to  fill  and  empty 
the  pipe  and  to  catch  the  plastic  sponge  at  the  end. 
This  known  method  of  sealing  is  rather  compli- 
cated. 

DE-PS  22  25  903  concerns  the  use  of  an 
aqueous,  colloidal  polychlorobutadiene  dispersion 
where  necessary  containing  fine  fibre  dust,  in 
which  the  polychlorobutadiene  has  been  obtained 
by  means  of  emulsion  polymerisation,  the  disper- 
sion  containing  alkali  metal  salts  of  resin  acids  as 
emulsifier,  the  resin  acids  being  free  from  con- 
jugated  double  bonds.  This  known  dispersion  to  be 
used  for  sealing  of  leaking  pipe  systems  carrying 
town  gas  or  natural  gas  is  free  from  curing  agents 
and  accelerators.  By  the  choice  of  a  specially  pre- 
pared  polychlorobutadiene  and  of  a  special  emulsi- 
fier  dispersions  are  obtained  which  ensure  com- 
plete  sealing.  However,  in  practice  it  has  been 
found  that  at  least  two  treatments  with  this  disper- 
sion  are  required  to  provide  a  tight  seal  according 

to  the  German  DIN  30659,  edition  July  1980. 
FR-A-2  582  060  discloses  aqueous  sealant 

compositions  comprising  polyol  and  polymer.  FR-A 
2  551  076  discloses  compositions  comprising  as 

5  the  polymer  component  a  graft  polymer  of  acrylic 
acid  ester.  Such  highly  viscous  compositions  are 
used  for  sliding  contact  sections.  Accordingly  no 
teaching  in  respect  of  sealing  treaded  pipe  connec- 
tions  containing  a  fibrous  material  can  be  derived 

io  from  these  documents. 
A  colloidal  polymer  dispersion  for  internal  seal- 

ing  of  pipe  connections  has  now  been  found  which 
allows  a  tight  seal  according  to  said  DIN  method  in 
one  single  and  simple  treatment  and  which  disper- 

75  sion  can  be  prepared  in  a  simple  manner. 
Accordingly,  the  invention  provides  a  process 

for  internal  sealing  of  threaded  pipe  connections 
containing  a  fibrous  material  which  process  com- 
prises: 

20  (i)  applying  to  the  pipe  connections  a  colloidal 
polymer  dispersion  comprising:- 

(a)  from  2  to  20%  by  weight  of  a  water- 
soluble  polyol,  and 
(b)  from  98  to  80%  by  weight  of  an  aqueous 

25  colloidal  polymer  dispersion  wherein  the 
polymer  is  insoluble  in  water,  the  overall  wa- 
ter  content  being  in  the  range  from  10  to 
50%  by  weight  of  water,  the  percentages 
being  calculated  on  the  total  of  water,  poly- 

30  mer  and  polyol; 
(ii)  soaking  said  fibrous  material  with  said  polyol; 
and 
(iii)  forming  a  film  of  said  polymer  at  the  inner 
pipe  surface  which  prevents  said  polyol  from 

35  escaping  from  said  fibrous  material. 
It  is  a  feature  of  the  colloidal  polymer  disper- 

sion  according  to  the  present  invention  that  it  may 
not  only  be  free  from  curing  agents  and  accelera- 
tors,  but  also  from  plasticizers. 

40  When  using  the  colloidal  polymer  dispersion 
according  to  the  present  invention  a  threaded  con- 
nection  containing  hemp  or  any  other  suitable  fi- 
brous  material  is  sealed  and  evaporation  of  water 
from  the  hemp  or  other  fibrous  material  is  pre- 

45  vented.  The  hemp  is  soaked  with  the  polyol  so  that 
the  sealing  action  thereof  remains  and  simulta- 
neous  the  connection  is  covered  at  the  inner  sur- 
face  of  the  pipe  with  a  film  of  the  polymer,  thereby 
preventing  the  polyol  escaping  from  the  hemp. 

50  Thus,  a  pore-free,  lasting,  gas-tight  film  is  obtained 
in  one  single  treatment.  It  may  be  said  that  the 
colloidal  polymer  dispersion  serves  as  a  carrier  for 
the  water-soluble  polyol. 

A  sealing  liquid  only  consisting  of  a  polyol,  or 
55  of  a  solution  of  water  in  the  polyol  would  penetrate 

into  the  threaded  connection  and  impregnate  the 
hemp,  but  after  some  time  all  or  substantially  all  of 
the  sealing  liquid  would  be  evaporated  into  or  en- 

2 
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trained  by  the  gas  flowing  through  the  pipe.  Hence, 
leaks  would  inevitably  develop. 

A  sealing  composition  only  consisting  of  an 
aqueous  colloidal  polymer  dispersion,  a  polyol  be- 
ing  absent,  would  not  penetrate  into  the  threaded 
connection  and  would  not  penetrate  into  and  im- 
pregnate  hemp.  Hence,  the  threaded  connection 
would  not  be  sealed. 

The  polymer  present  in  the  colloidal  polymer 
dispersion  is  insoluble  in  water  which  means  that 
solid  polymer  particles  are  capable  of  forming  a 
colloidal  dispersion  in  an  aqueous  phase.  The  par- 
ticles  in  the  colloidal  dispersion  preferably  have  a 
largest  size  in  the  range  of  from  0.01  to  50  urn; 
however,  a  largest  size  outside  this  range  is  not 
excluded.  Such  polymer  dispersions  are  readily 
available  commercially.  Preference  is  given  to  poly- 
mers  of  a  vinyl  compound,  in  particular  of  vinyl 
acetate  and  of  esters  of  acrylic  acids.  The  alcohol 
part  of  these  esters  preferably  has  in  the  range  of 
from  1  to  5  carbon  atoms  per  molecule  and  is 
preferably  derived  from  an  alkanol.  Very  good  re- 
sults  have  been  obtained  with  terpolymers  of  vinyl 
acetate,  ethylene  and  esters  of  acrylic  acid.  Other 
examples  of  suitable  polymers  are  homopolymers 
of  esters  of  acrylic  acid,  copolymers  of  styrene  and 
esters  of  acrylic  acid,  homopolymers  of  vinyl  ace- 
tate,  copolymers  of  vinyl  acetate  and  ethylene, 
copolymers  of  vinyl  acetate  and  esters  of  acrylic 
acid,  copolymers  of  vinyl  acetate  and  esters  of 
maleic  acid,  terpolymers  of  vinyl  acetate,  vinyl 
chloride  and  ethylene,  homopolymers  of  vinyl 
isobutyl  ether,  of  vinyl  methyl  ether,  of  vinyl  ethyl 
ether  and  of  vinyl  propionate,  copolymers  of  vinyl 
propionate  and  vinyl  chloride,  copolymers  of  vinyl 
propionate  and  esters  of  acrylic  acid,  copolymers 
of  vinyl  propionate  and  Veova  10,  and  copolymers 
of  vinyl  acetate  and  Veova  10.  "Veova  10"  is  a 
trade  mark  for  the  vinyl  esters  of  a  synthetic  mix- 
ture  of  mainly  tertiary  alkanoic  acids  having  10 
carbon  atoms  per  molecule. 

The  water-soluble  polyol  preferably  has  a  boil- 
ing  point  at  atmospheric  pressure  of  at  least  250 
°C,  so  as  to  reduce  losses  by  evaporation  to  a 
minimum. 

Examples  of  water-soluble  polyols  which  may 
be  present  in  the  colloidal  polymer  dispersion  ac- 
cording  to  the  present  invention  are  diols,  for  ex- 
ample  ethylene  glycol,  1  ,2-propanediol,  1,3-pro- 
panediol,  1  ,2-butanediol,  1  ,3-butanediol,  1,4- 
butanediol  and  pinacol.  Examples  of  polyols  having 
a  boiling  point  of  at  least  250  °C  are  triols,  for 
example  glycerin  and  1  ,2,3-trihydroxybutane, 
tetraols,  for  example  pentaerythritol;  hexaols,  for 
example  sorbitol.  Higher-molecular  polyols  such  as 
those  obtained  by  the  addition  of  ethylene  oxide  to 
the  polyols  mentioned  hereinbefore  are  particularly 
useful.  Water-soluble  polyoxypropylene  oxides  and 

high  molecular  weight  polyethylene  oxides,  for  ex- 
ample  having  a  molecular  weight  between  475  and 
1050  or  more  than  1050,  are  also  very  suitable. 
Polyglycerin  ethers  derived  from  glycerin  by  de- 

5  hydration  are  also  suitable.  Very  good  results  have 
been  obtained  with  glycerin. 

The  colloidal  polymer  dispersion  according  to 
the  present  invention  preferably  contains  in  the 
range  of  from  10  to  50%  by  weight  of  water  and  in 

io  the  range  of  from  2  to  20%  by  weight  of  the  water- 
soluble  polyol,  calculated  on  the  total  of  water, 
polymer  and  polyol. 

The  colloidal  polymer  dispersion  according  to 
the  present  invention  may  contain  additives,  such 

is  as  (a)  surface  active  agents,  for  example  alkali 
metal  salts  of  or  amine  salts  of  alkylbenzenesul- 
phonic  acids,  ethoxylated  fatty  alcohols,  ethoxylat- 
ed  alkylphenols  or  a  combination  thereof,  (b)  corro- 
sion  inhibitors,  for  example  alkali  metal  nitrites, 

20  derivatives  of  phosphoric  acid  and  esters  of  boric 
acid,  (c)  germicidal  agents,  (d)  anti-foam  agents 
and  (e)  dispersion-stabilizing  agents. 

The  colloidal  polymer  dispersion  according  to 
the  present  invention  can  be  prepared  in  a  very 

25  simple  manner  by  mixing  in  the  range  of  from  2  to 
20%  by  weight  of  a  water-soluble  polyol  and  in  the 
range  of  from  98  to  80%  by  weight  of  an  aqueous 
colloidal  polymer  dispersion,  the  percentages  being 
calculated  on  the  total  of  water,  polymer  and 

30  polyol. 
The  following  Example  further  illustrates  the 

invention. 

Example 
35 

A  colloidal  polymer  dispersion  according  to  the 
present  invention  had  the  following  composition  in 
per  cent  by  weight: 

90.0  plasticizer-free  aqueous  dispersion  of  a 
40  terpolymer  of  vinyl  acetate,  ethylene  and  an  ester 

of  acrylic  acid  having  a  content  of  60%  of  ter- 
polymer,  according  to  DIN  53189, 

6.0  glycerine, 
3.0  a  corrosion  inhibitor  based  on  an  ester  of 

45  boric  acid,  and 
1.0  a  diluted  aqueous  dispersion  of  a  pigment. 
The  aqueous  dispersion  of  the  terpolymer  was 

a  mixture  of  equal  parts  by  weight  of 
a)  a  dispersion  having  a  viscosity  at  20  °C  of 

50  about  250  mPa.s  according  to  the  Epprecht 
Rheometer  STV/B  III,  known  under  the  trade 
mark  Vinnapas-Dispersion  LT  883,  and 
b)  a  dispersion  having  a  viscosity  at  20  °C  of 
about  2600  mPa.s  according  to  the  Epprecht 

55  Rheometer  STV/C  III,  known  under  the  trade 
mark  Vinnapas-Dispersion  EAF  60. 

The  particles  in  both  dispersions  had  a  size  of  0.1- 
0.8  urn.  Both  dispersions  contained  a  surface  ac- 

3 
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tive  agent. 
The  aqueous  dispersion  of  the  pigment  only 

serves  to  give  the  dispersion  a  colour.  It  has  been 
obtained  by  diluting  with  water  a  highly  concen- 
trated  solution  known  under  the  trade  mark 
Luconyl. 

A  10  m  section  of  pipe  from  a  domestic  gas 
supply  line  with  threaded  screw  connections  had  a 
leak  of  5  litre  of  gas  per  hour.  After  removal  of  any 
dust,  the  dispersion  was  pressed  into  the  section  of 
pipe  at  a  pressure  of  5  bar  abs.  and  kept  at  this 
pressure  for  a  period  of  two  hours.  Then,  the 
dispersion  was  drawn  off  and  an  elastic  compress- 
ible  plastic  sponge  and  then  compressed  air  were 
blown  through  the  pipe.  A  tightness  test  was  con- 
ducted  according  to  DIN  method  30659  sections 
4.4  to  4.12  and  the  section  was  sealed  at  a  pres- 
sure  of  5  bar.  After  sealing  the  section  was  tested 
at  a  pressure  of  110  mbar  gauge.  This  test  was 
carried  out  with  twelve  of  such  sections.  No  leaks 
were  found.  The  same  test  carried  out  after  four 
months  did  not  reveal  leaks  either. 

Air  dried  by  contact  with  silica  gel  was  con- 
ducted  at  a  temperature  of  23  ±  2  °  C  in  an  amount 
of  100  litres  per  hour  and  for  a  period  of  120  hours 
through  the  pipe.  A  repetition  of  the  tightness  test 
described  hereinbefore  revealed  that  the  pipes 
were  still  tight. 

After  keeping  the  twelve  pipe  sections  for  1000 
hours  at  a  temperature  of  50  °C  the  twelve  sec- 
tions  were  still  tight. 

The  sealed  pipes  also  satisfied  the  other  re- 
quirements  of  DIN  30659,  i.e.  the  resistance 
against  gas  condensate,  resistance  against  vibra- 
tion,  resistance  against  fire,  solubility  requirements, 
corrosive  action  on  metals  and  influence  on  the 
burning  properties  of  gas. 

The  influence  of  the  sealant  on  nitrile  rubber 
complied  with  DIN  3535,  part  1. 

Claims 

1.  A  process  for  internal  sealing  of  threaded  pipe 
connections  containing  a  fibrous  material  which 
process  comprises: 

(i)  applying  to  the  pipe  connections  a  col- 
loidal  polymer  dispersion  comprising:- 

(a)  from  2  to  20%  by  weight  of  a  water- 
soluble  polyol,  and 
(b)  from  98  to  80%  by  weight  of  an 
aqueous  colloidal  polymer  dispersion 
wherein  the  polymer  is  insoluble  in  water, 
the  overall  water  content  being  in  the 
range  from  10  to  50%  by  weight  of  wa- 
ter,  the  percentages  being  calculated  on 
the  total  of  water,  polymer  and  polyol; 

(ii)  soaking  said  fibrous  material  with  said 
polyol;  and 

(iii)  forming  a  film  of  said  polymer  at  the 
inner  pipe  surface  which  prevents  said 
polyol  from  escaping  from  said  fibrous  ma- 
terial. 

5 
2.  A  process  as  claimed  in  claim  1  in  which  the 

polymer  is  a  polymer  of  a  vinyl  compound. 

3.  A  process  as  claimed  in  claim  2  in  which  the 
io  vinyl  compound  is  vinyl  acetate. 

4.  A  process  as  claimed  in  claim  2  in  which  the 
vinyl  compound  is  an  ester  of  acrylic  acid. 

is  5.  A  process  as  claimed  in  any  one  of  claims  2  to 
4  in  which  the  polymer  is  a  terpolymer  of  vinyl 
acetate,  ethylene  and  an  ester  of  acrylic  acid. 

6.  A  process  as  claimed  in  any  one  of  the  pre- 
20  ceding  claims  in  which  the  polyol  has  a  boiling 

point  at  atmospheric  pressure  of  at  least  250 
•C. 

7.  A  process  as  claimed  in  any  one  of  the  pre- 
25  ceding  claims  in  which  the  water-soluble  polyol 

is  glycerin. 

8.  Use  of  a  colloidal  polymer  dispersion  as  de- 
scribed  in  any  one  of  the  preceding  claims  as 

30  sealing  agent  to  achieve  in  a  single  treatment  a 
tight  seal  according  to  DIN  30659. 

Patentanspruche 

35  1.  Verfahren  zum  Innenabdichten  von  ein  faseri- 
ges  Material  enthaltenden  Gewinderohrverbin- 
dungen,  welches  Verfahren  umfaBt: 

(i)  Aufbringen  einer  kolloidalen  Polymerdis- 
persion  auf  die  Rohrverbindungen,  welche 

40  Dispersion 
(a)  2  bis  20  Gew.-%  eines  wasserlosli- 
chen  Polyols  und 
(b)  98  bis  80  Gew.-%  einer  waBrigen 
kolloidalen  Polymerdispersion  umfaBt, 

45  worin  das  Polymer  in  Wasser  unloslich 
ist,  wobei  der  Gesamtwassergehalt  im 
Bereich  von  10  bis  50  Gew.-%  Wasser 
liegt  und  die  Prozentsatze  auf  die  Ge- 
samtmenge  aus  Wasser,  Polymer  und 

50  Polyol  berechnet  sind; 
(ii)  Tranken  des  Fasermaterials  mit  dem  Po- 
lyol;  und 
(iii)  Ausbilden  eines  Films  aus  dem  Polymer 
an  der  inneren  Rohroberflache,  was  ein  Ent- 

55  weichen  des  Polyols  aus  dem  Fasermaterial 
verhindert. 

4 



7 EP  0  321  063  B1 8 

2.  Verfahren  nach  Anspruch  1  ,  worin  das  Polmyer 
ein  Polymer  einer  Vinylverbindung  ist. 

3.  Verfahren  nach  Anspruch  2,  worin  die  Vinylver- 
bindung  Vinylacetat  ist.  5 

4.  Verfahren  nach  Anspruch  2,  worin  die  Vinylver- 
bindung  ein  Acrylsaureester  ist. 

5.  Verfahren  nach  einem  der  Anspruche  2  bis  4,  10 
worin  das  Terpolymer  ein  Terpolymer  aus  Vi- 
nylacetat,  Ethylen  und  einem  Acrylsaureester 
ist. 

6.  Verfahren  nach  einem  der  vorstehenden  An-  is 
spruche,  worin  das  Polyol  einen  Siedepunkt 
bei  Atmospharendruck  von  wenigstens  250  °C 
aufweist. 

7.  Verfahren  nach  einem  der  vorstehenden  An-  20 
spruche,  worin  das  wasserlosliche  Polyol  Gly- 
cerin  ist. 

8.  Verwendung  einer  kolloidalen  Polymerdisper- 
sion,  wie  in  einem  der  vorstehenden  Anspru-  25 
che  beschrieben,  als  Dichtungsmittel  zur  Erzie- 
lung  einer  dichten  Abdichtung  nach  DIN  30659 
in  einer  einzigen  Behandlung. 

Revendicatlons  30 

1.  Un  procede  pour  le  colmatage  interne  de  rac- 
cords  taraudes  de  tuyau  renfermant  un  mate- 
riau  fibreux,  ce  procede  comportant  : 

(i)  I'application  sur  les  raccords  de  tuyaux  35 
d'une  dispersion  polymere  collo'fdale  com- 
portant  : 

(a)  de  2  a  20%  en  poids  d'un  polyol 
soluble  dans  I'eau,  et 
(b)  de  98  a  80%  en  poids  d'une  disper-  40 
sion  polymere  aqueuse  collo'fdale,  dans 
laquelle  le  polymere  est  insoluble  dans 
I'eau,  la  teneur  globale  en  eau  se  situant 
dans  la  gamme  de  10  a  50%  en  poids 
d'eau,  les  pourcentages  etant  calcules  45 
sur  la  totalite  de  I'eau,  du  polymere  et  du 
polyol  ; 

(ii)  le  trempage  dudit  materiau  fibreux  au 
moyen  dudit  polyol  ;  et 
(iii)  la  formation  d'une  pellicule  dudit  poly-  so 
mere  sur  la  surface  interne  du  tuyau,  ce  qui 
evite  audit  polyol  de  s'echapper  par  ledit 
materiau  fibreux. 

2.  Un  procede  tel  que  revendique  dans  la  reven-  55 
dication  1,  dans  lequel  le  polymere  est  un 
polymere  d'un  compose  vinylique. 

3.  Un  procede  tel  que  revendique  dans  la  reven- 
dication  2,  dans  lequel  le  compose  vinylique 
est  I'acetate  de  vinyle. 

4.  Un  procede  tel  que  revendique  dans  la  reven- 
dication  1,  dans  lequel  le  compose  vinylique 
est  un  ester  d'acide  acrylique. 

5.  Un  procede  tel  que  revendique  dans  I'une 
quelconque  des  revendications  2  a  4,  dans 
lequel  le  polymere  est  un  terpolymere  d'aceta- 
te  de  vinyle,  d'ethylene  et  d'un  ester  d'acide 
acrylique. 

6.  Un  procede  tel  que  revendique  dans  I'une 
quelconque  des  revendications  precedentes, 
dans  lequel  le  polyol  presente  un  point  d'ebul- 
lition  sous  la  pression  atmospherique  d'au 
moins  de  250  0  C. 

7.  Un  procede  tel  que  revendique  dans  I'une 
quelconque  des  revendications  precedentes, 
dans  lequel  le  polyol  soluble  dans  I'eau  est  la 
glycerine. 

8.  Utilisation  d'une  dispersion  polymere  collo'fdale 
telle  que  decrite  dans  I'une  quelconque  des 
revendications  precedentes  en  tant  qu'agent 
de  colmatage  pour  realiser  en  un  seul  traite- 
ment  un  joint  etanche  selon  la  norme  DIN 
30659. 
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