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1960's - 1970's
Wax paper Cup

1880's Polypropylene
(18% less weight)

2 Early 1990's
: Montell PP
(33% less weight)
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Today
Thin-wall (.018")

Montell PP
{45% less weight)
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on PvC plasticization process
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Ethylene Polymers Timeline

Ethylene Polymers/Performance/Knowledge
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Commercialization
af LOPE

1830 1840 1950 1860 1870
| OPE = inaar PE Metallocens LLDPE
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Benzene

Toluene

—» Cyclohexane

__ Cumene
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Bisphenol-A

PET

DOP

Polycarbonate
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Acetone Recycle

» Epichlorchydrin

Glycerine |

Butadiens

MEK

vy

IP Solvent

Isoprene

Petreleum Resins

Carbon Black
Bottom OQil
Pitch Coke
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Bisphenol-A Polycarbonate |
Epoxy Resin |
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VCM —3» PVC

Adhesives

Polyacetal




[he Chemical Structure or Polyetnviene

Ethylene - - > Polyethylene




1,68-1,75 gr/cm3
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Polyamide PA X X X
oriented polyamide OPA X X X
Polyethylebe PE X X X X
High density polyethylene HDPE X X X X X
Amorphose polyester A-PET X X X X
Expanded polyester EPET X X X X
Polyester PET X X
oriented polyester PETP X X
Polypropylene PP X X X X X
Expanded polypropylene EPP X X X X
oriented polypropylene OPP X X X
Polystyrene PS X X
oriented polystyrene OPS X X
Polyvinyl chloride PVC X X X X
Polycarbonate PC X X
Polyacrylonitrile PAN X X X
Cellulose film ZG X X
Surlyn X X X X
Heat seal lacquer HS lacquer X
Cold seal lacquer CS lacquer X
Silicon oxide S10x X X X X
Ethyl vinyl alcohol EVOH X X
Polyvinylidene chloride PvdC X X
Alu foi1l < 20 mic Al X X X
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asung or PA, Fe. AUDFPE,. P FPo,. ansoarent e |

Granulate, e.g. PE '

Slot die

Edge trim

Temperature
and compression

Reel of film

Cooling cylinders

Film thickness in cross direction is regulated by exact setting of the
die gap (tension and pressure screw). Modern equipment has fully
automatic control facilities.

Longitudinal regulation via extruder output and take-of speed.
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Guide rollers

PE bubble - a constant dia-
— meter is maintained by gas
pressure

Cooling rollers Pinch rollers
/ /
-
Edge trim
@)
Oe B
Film winding

PE granulate

Annular die

=

Rotary movement
through 180°/10 min in
alternate directions /

Blowiné head

/Z

Extruder

Screw

drive

Film thickness in regulated by exact setting of the annular die gap,

the extruder output and the take-of speed.
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PVC

+ stabiliser

+ slip additive
+ pigments

Doughy mass
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Screw mixer

Roller mill Calender Heat treatment

The thickness tolerances are as follows
Films up to 200 microns thick: +1
from 200 to 400 microns:
over 400 microns thick:
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O production of orientation in  orientation in! thermo fixing wind up
(am the pre-film web direction cross web slitting
(@) gggq:nsmg the melt direction
ring
:E casting
cooling

/
\

\
/

Biaxially oriented films such as OPA, OPP or PETP are cast and oriented in process




