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Description 

This  invention  relates  to  the  manufacture  of  pre- 
forms  for  polyester  bottles. 

In  the  manufacture  of  bottles  of  polyester,  such  as  s 
polyethylene  terephthalate  (PET),  in  principle  two  differ- 
ent  types  of  production  methods  can  be  distinguished. 
Both  methods  start  from  a  preform.  In  the  first  method 
such  a  preform,  while  still  in  a  warm  state,  is  directly 
processed  by  means  of  blow  moulding  to  form  the  bot-  to 
tie. 

In  the  second  method  the  preform,  after  cooling,  is 
stored,  transported  and  the  like,  to  be  processed  to  form 
the  final  bottle  only  at  a  later  stage  or  elsewhere.  This 
means  that  the  preform  is  heated  to  a  temperature  is 
higher  than  the  glass  transition  temperature  of  the  poly- 
ester  and  then  blown  to  form  the  final  bottle.  This  yields 
a  biaxial  stretch  of  the  polyester,  which  is  partly  respon- 
sible  for  the  good  properties  of  the  polyester  or  PET  bot- 
tle.  20 

In  this  second  method,  however,  the  problem  is 
encountered  that  during  transport,  storage,  handling 
and  the  like,  the  preforms  come  into  contact  with  each 
other  and  are  damaged,  at  least  exhibit  scratches  at  the 
surface.  Such  surface  defects  of  the  preforms  lead  to  25 
surface  defects  at  the  surface  of  the  final  bottle  as  well. 

Careful  handling  of  the  preforms  can  prevent  the 
occurrence  of  such  damage,  but  that  is  very  labour- 
intensive,  and  affects  the  speed  of  production  and  the 
cost  price  of  the  bottle.  30 

In  JP-A-56/80429  a  process  is  disclosed  for  the 
manufacture  of  polyester  bottles,  in  which  process  first  a 
polyester  preform  is  produced.  Prior  to  blow-forming  the 
polyester  bottle  a  parting  agent  is  applied  to  the  external 
wall  surface  of  the  preform.  The  parting  agent  may  be  35 
edible  oil,  machine  oil,  silicon  oil,  liquid  paraffin,  vase- 
line,  etc.  The  aim  of  this  coating  is  to  prevent  problems 
such  as  the  difficulty  to  remove  a  formed  product 
because  of  its  sticking  to  the  internal  wall  surface  of  a 
die.  40 

US-A-3,937,676  discloses  glass  bottles,  having  a 
coating  of  a  ionomer,  to  which  a  lubricity  coating  is 
applied.  This  lubricity  coating  reduces  the  coefficient  of 
friction  of  the  outer  surface,  i.e.  to  prevent  undesirable 
scratching  of  the  plastic  coating.  Suitable  lubricity  coat-  45 
ing  materials  are  calcium  or  zinc  salts  of  fatty  acids, 
emulsified  in  a  water  solution  of  polyvinylalcohol. 

WO-A  87/00792  describes  a  nestable  product  of 
plastics  material  having  sprayed  on  one  surface  of  the 
products  a  water  based  silicone  fluid.  so 

According  to  the  invention,  a  method  of  reducing  or 
even  completely  preventing  damage  as  described 
above  has  been  contemplated. 

Surprisingly,  it  has  been  found  that  a  very  simple 
treatment  renders  the  preform  substantially  completely  55 
insensitive  to  surface  damage  as  a  result  of  mutual  con- 
tact  of  the  preforms. 

The  invention  relates  to  a  method  of  preparing  a 
polyester  preform  for  for  further  processing  into  a  poly- 

ester  bottle,  as  described  in  claim  1  . 
As  a  coating  various  waxlike  or  fatty  materials  can 

be  used,  but  preferably  a  material  is  used  from  the 
group  consisting  of  polyethylene  wax,  polypropylene 
wax,  paraffin  wax,  microcrystalline  wax,  fats  and/or  oils, 
fatty  acids  and  silicone  oil.  This  group  of  materials  gives 
a  good  protection  and  is  generally  very  easy  to  apply  to 
the  surface.  Moreover,  these  materials  have  been 
approved  for  use  in  food-contact  applications,  so  that  no 
problems  need  arise  on  that  count  either. 

The  preforms  obtained  with  the  method  of  the 
invention  have  the  advantage  that  when  they  are  proc- 
essed  to  form  bottles,  hardly  any  surface  defects  occur, 
if  at  all,  so  that  the  final  bottle  has  a  considerably 
improved  appearance.  Moreover,  and  this  is  highly 
unexpected,  the  coating  does  not  affect  the  processing 
or  re-processing  of  the  polyester  bottle.  The  coating  is 
easy  to  apply  and  very  cheap  in  virtue  of  its  simplicity. 
Nor  does  sticking  the  labels  to  the  bottles  present  any 
problems. 

The  coating  can  be  applied  to  the  preform  in  vari- 
ous  manners,  for  instance  by  immersing  the  preform  in 
a  bath  containing  the  coating.  It  is  also  possible  to  sub- 
ject  the  preform  to  a  spraying  treatment  with  a  fluid  that 
contains  the  coating.  Preferably,  a  bath  is  used,  since 
the  most  uniform  coating  is  obtained  in  that  manner. 

In  a  preferred  embodiment  of  the  invention  the  coat- 
ing  is  applied  in  liquid  form  -  namely,  as  an  aqueous 
emulsion  -  to  the  preforms,  which  may  optionally  be  still 
warm.  The  temperature  of  the  preforms  and/or  the  coat- 
ing  fluid  is  generally  between  10  and  75°C.  The  emul- 
sion  to  be  used  is  preferably  strongly  diluted.  A  suitable 
solid  matter  content  is  between  0.01  and  1%  by  weight. 
This  is  preferred  because  in  that  way  the  desired 
amount  of  coating  can  be  controlled  optimally. 

The  application  of  the  emulsion  is  followed  by  dry- 
ing  of  the  preforms.  Drying  may  for  instance  be  effected 
by  external  heating  of  the  moist  preform.  However,  it  is 
also  possible  to  subject  the  preform  in  a  warm  state  to 
the  treatment,  so  that  the  drying  is  effected  by  the  heat 
present  in  the  preform.  Once  dry,  the  preforms  are  emi- 
nently  protected  against  the  occurrence  of  damage  dur- 
ing  transport  and  storage. 

The  amount  of  coating  naturally  depends  on  the 
total  surface  area  of  the  preform  and  on  the  nature  of 
the  coating.  The  amount  of  coating  in  any  case  varies 
generally  between  0.01  mg  and  0.1  g.  It  is  observed  that 
the  coating  according  to  the  invention  cannot  be  com- 
pared  with  the  known  coatings  on  polyester  bottles,  as 
described  for  instance  in  European  patent  application 
79.215.  That  application  relates  to  a  polyester  bottle 
provided  with  a  vinylidene  chloride  coating  to  improve 
the  mechanical  properties  of  the  bottle.  The  present 
invention  does  not  concern  the  application  of  a  layer  of 
a  protective  plastic  on  the  final  bottle,  but  a  treatment  of 
the  preform  to  prevent  any,  particularly  visual,  defects. 
Indeed,  the  present  invention  does  not  generally  yield  a 
continuous  plastic  or  other  coating  on  the  final  polyester 
bottle. 
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The  preform  can  be  processed  in  a  conventional 
manner  to  form  bottles  both  refillable  and  disposable. 
The  presence  of  the  coating  does  not  have  any  influ- 
ence  on  the  processing  of  the  preform  during  blow 
moulding.  In  the  conventional  manner  the  preform  can  5 
be  heated  to  above  Tg,  for  instance  by  IR  heating,  and 
be  further  processed  in  the  usual  manner. 

The  invention  will  now  be  illustrated  in  and  by  some 
Examples. 

10 
Comparative  Example 

Polyethylene  terephthalate  preforms  were  pro- 
duced  by  injection  moulding  of  PET  in  a  mould  suitable 
for  the  purpose.  These  preforms  were  transported  in  the  15 
normal  manner  and  packed  in  boxes  for  storage  and 
transport.  During  these  operations  the  surface  of  the 
preforms  frequently  sustained  damage.  The  processing 
of  these  preforms  to  form  PET  bottles  by  heating  them 
and  blow  moulding  yielded  bottles  with  many  surface  20 
defects. 

Example 

By  the  same  method  as  used  in  the  Comparative  25 
Example,  preforms  were  produced.  While  still  warm, 
these  preforms  were  then  sprayed  with  a  0.5%  by 
weight  emulsion  of  polypropylene  wax  in  water.  After 
drying,  the  preforms  were  handled  and  processed  to 
form  bottles  in  the  same  manner  as  in  the  Comparative  30 
Example. 

These  bottles  did  not  show  any  trace  of  surface 
defects,  which  could  already  be  observed  from  the  pre- 
forms.  Nor  did  the  step  of  forming  the  bottles  present 
any  problems.  It  should  be  observed  in  particular  that  35 
prolonged  processing  of  coated  preforms  did  not  give 
any  problems  in  the  mould,  although  one  would  expect 
the  use  of  a  coat  on  the  preform  to  eventually  lead  to 
precipitation  in  the  mould.  This  in  turn  is  likely  to  lead  to 
yet  other  surface  defects  on  the  final  bottles.  Such  40 
defects  have  not  been  observed. 

Claims 

1.  A  method  of  preparing  a  polyester  preform  for  fur-  45 
ther  processing  into  a  polyester  bottle,  said  method 
comprising  the  following  sequence  of  steps: 

producing  a  polyester  preform  for  a  bottle  by 
extrusion  or  injection  moulding;  so 
applying  a  coating  of  a  material  that  lowers  the 
coefficient  of  friction  of  the  polyester  on  the 
outer  surface  of  the  said  preform  to  reduce 
damage  to  the  preform  resulting  in  surface 
defects  of  the  bottle,  due  to  mutual  contact  of  55 
the  preforms; 
allowing  the  coating  to  dry; 
transporting  the  dried,  coated  preforms  and 
storing  the  said  dried  coated  preforms. 

2.  Method  according  to  clam  1  ,  wherein  the  coating 
essentially  consists  of  a  material  chosen  from  the 
group  consisting  of  polyethylene  wax,  polypropyl- 
ene  wax,  paraffin  wax,  microcrystalline  wax,  fats 
and/or  oils,  fatty  acids  and  silicone  oil. 

3.  Method  according  to  claim  1  or  2,  wherein  the 
amount  of  the  coating  is  between  0.01  mg  and  0.1 
g  per  preform. 

4.  Method  according  to  claims  1-3,  wherein  the  pre- 
form  is  of  polyethylene  terephthalate. 

5.  Method  for  producing  a  polyester  bottle  from  a  pol- 
yester  preform,  said  method  comprising  preparing 
the  preform  according  to  the  method  of  any  one  of 
claims  1-4,  and  further  processing  the  preform  to 
produce  a  polyester  bottle  in  a  conventional  man- 
ner. 

Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  Vorformlings  aus 
Polyester  fur  Flaschen  aus  Polyester,  wobei  dieses 
Verfahren  folgende  Arbeitsgange  umfaBt: 

Herstellung  eines  Polyester-Vorformlings  fur 
Flaschen  durch  Strangpressen  oder  SpritzguB- 
formen; 
Beschichtung  mit  einem  Material,  das  den  Rei- 
bungskoeffizienten  des  Polyesters  an  der 
AuBenseite  des  Vorformlings  senkt,  urn  zu  Fla- 
schenoberflachendefekten  fiihrende  Schaden 
an  dem  Vorformling  infolge  des  Aneinanderrei- 
bens  der  Vorformlinge  zu  reduzieren; 
Abstellen  zum  Austrocknen  dieser  Schicht; 
Beforderung  der  getrockneten,  beschichteten 
Vorformlinge  und 
Lagerung  der  getrockneten,  beschichteten  Vor- 
formlinge. 

2.  Verfahren  gemaB  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da  6  die  Beschichtung  im  wesentlichen 
aus  einem  Material  der  Gruppe  der  Polyethylen- 
wachse,  Polypropylenwachse,  Paraffinwachse, 
Mikrokristallinwachse,  Fette  und/oder  Ole,  Fettsau- 
ren  und  Siliziumole  besteht. 

3.  Verfahren  gemaB  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  der  Gewichtsanteil  der 
Schicht  pro  Vorformling  0,01  mg  bis  0,1  g  betragt. 

4.  Verfahren  gemaB  Anspruch  1  bis  3,  dadurch 
gekennzeichnet,  daB  der  Vorformling  aus  Polyethy- 
len-Terephthalat  besteht. 

5.  Verfahren  zur  Herstellung  einer  Polyester-Flasche 
aus  einem  Polyester-  Vorformling,  wobei  dieses  Ver- 
fahren  die  Herstellung  des  Vorformlings  gemaB 
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dem  Verfahren  einer  der  Ansprtiche  1  bis  4  sowie 
die  Weiterverarbeitung  dieses  Vorformlings  zur 
Herstellung  einer  Polyester-  Flasche  auf  konventio- 
nellem  Wege  umfaBt. 

5 
Revendications 

1.  Une  methode  de  preparation  d'une  preforme  en 
polyester  pour  bouteille  en  polyester,  ladite 
methode  comprenant  la  sequence  d'etapes  sui-  10 
vante  : 

production  d'une  preforme  en  polyester  pour 
bouteille  par  moulage  par  extrusion  ou  par 
injection  ;  is 
application  d'un  revetement  d'un  materiau 
reduisant  le  coefficient  de  frottement  du  poly- 
ester  sur  la  surface  exterieure  de  ladite  pre- 
forme,  afin  de  reduire  les  dommages 
conduisant  a  des  defauts  de  surface  de  la  bou-  20 
teille,  causes  a  la  preforme  suite  a  un  contact 
mutuel  des  preformes  ; 
sechage  du  revetement  ; 
transport  des  preformes  revetues  et  sechees  ; 
et  25 
stockage  desdites  preformes  revetues  et 
sechees. 

2.  Methode  selon  la  revendication  1  ,  dans  laquelle  le 
revetement  consiste  essentiellement  en  un  mate-  30 
riau  choisi  dans  le  groupe  constitue  par  la  cire  de 
polypropylene,  la  cire  de  paraffine,  la  cire  microcris- 
talline,  les  graisses  et/ou  les  huiles,  les  acides  gras 
et  I'huile  de  silicone. 

35 
3.  Methode  selon  la  revendication  1  ou  2,  dans 

laquelle  la  quantite  de  revetement  se  situe  entre 
0.01  mg  et  0.1  g  par  preforme. 

4.  Methode  selon  les  revendications  1-3,  dans  40 
laquelle  la  preforme  est  en  polyethylene  terephta- 
late. 

5.  Methode  de  production  d'une  bouteille  en  polyester 
a  partir  d'une  preforme  en  polyester,  ladite  methode  45 
comprenant  la  preparation  de  la  preforme  selon  la 
methode  de  I'une  quelconque  des  revendications  1  - 
4,  et  la  transformation  ulterieure  de  la  preforme 
pour  produire  une  bouteille  en  polyester  d'une 
maniere  conventionnelle.  so 
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