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LLDPE PRESENT AND FUTURE

INTRODUCTION

Contrary to what might be
thought from the very large
number of articles appearing
in specialist publications over
the last 4-5 years, linear polye-
thylene is something quite
other than a recent discovery.
For more than 30 years Du
Pont Canada have been opera-
ting a process for its produc-
tion and for more than 20 ha-
ve been exploiting it on an in-
dustrial scale.

For some time the use of the
materials has been restricted
to the speciality field and ap-
plied in a relatively limited
market.

Only in 1977-78 with the mas-
sive entry of Union Carbide
and Dow Chemical in the Ame-
rican market has there been a
decisive turn that has brought
linear polyethylene into the
area of mass production and
has started a rapid progress in
its substitution for the com-
mercial low density polyethy-
lene.

It should be clearly stated that
speaking of linear polyethyle-
ne implies a considerable ge-
neralisation and taking this to
its extreme it could be said
that "the” linear polyethylene
doés not exist but rather com-
prises a series of polyethyle-

nes with linear characteristics. .

In effect under the generic de-
nomination of linear polyethy-
lene a number of polymers of
different structure, density
and characteristics {(including
workability) are grouped toge-
ther and that are different
acording to the type of co-
monomer used as well as in its
content percentage, quite
apart from the production pro-
cess.

One should not be surprised
therefore on hearing the ex-
pression ”| have tried linear
polyethylene but have noted
that the Dow product behaves
in quite a different manner
from that of CdF or of Phillips
or of any other manufacturer”.

Having cleared this point let
us examine what develop-
ments have taken place in the
linear polyethylene market.

THE AMERICAN MARKET

The American market for Ii-
near polyethylene has expe-
rienced a very rapid develop-
ment.

This large growth has come
essentially through a process
of substitution of the conven-
tional low density polyethyle-
ne even although there are
other factors such as the ope-
ning up or the development of
new important markets (shop-
pers, stretch film) and the sub-
stitution for other polymers.
Notwithstanding the high de-
gree of penetration already ex-
perienced there are no signs
of any real slowing down in
the growth rate and forecasts
indicate that the market for li-
near polyethylene as a total of
that for low density which was
3% in 1979, rising to 28% in
1983, will pass 35% in 1985.
The productive capacity has
naturally registered a propor-
tional increase reaching 1.3
million tons in 1983 and over
1.5 million in 1984.
Alongside Union Carbide and
Dow who have not relinqui-
shed their predominant posi-
tion reached through a consi-
derable increase in capacity
there have arrived a number of
companies as well as those
who are about to do so, in the
race towards linear polyethy-
iene (see table).

It should be noted that a con-
siderable part of the increase
in the productive capacity has
been obtained not by building
new plants but through a con-
version of low and/or high
pressure lines already in exi-
stence, or, as in the case of
Union Carbide, by using a new
type of catalyst.

The strong advance in the con-
sumption of LLDPE has been
made possible by the active
participation of the resin pro-

ducers with regard to the pro-
cessors to whom they have gi-
ven their assistance in modi-
fying plants to make them sui-
table for the working condi-
tions of the new polymers.

A particularly effective action
was taken by Union Carbide:
from the moment when the ex-
trusion of resin powder
brought considerable difficul-
ties in operating the existing
production lines, this compa-
ny offered a "restricted” price
package to their customers in
modifying their plant as well
as giving the assistance by
their own technicians in opti-
mising the line yields.

The wide distribution in the
use of polymer resin in the
United States should be borne
in mind, where amongst other
things, the structure of the
processing industry already
generally equipped to receive
products in bulk, renders the
market more receptive.
Another interesting aspect of
the American market is that
from the start it has been
orientated towards the use of
linear polyethylene. It is only
later that the mixture form has
been adopted essentially for
technical reasons to improve
the overall performance of the
finished product and also be-
cause the price of linear polye-
thylene is substantially ailied
to the conventional variety.

THE EUROPEAN MARKET

Passing to an examination of
the situation in Europe it can
be seen that the dimensions of
this market for linear polyethy-
lene are uptil now quite mo-
dest (the penetration did not
exceed 4% in 1982) even
though it is the general opi-
nion that it is now on the ver-
ge of a take off in consump-
tion. The reasons for the reia-
tively limited introduction of
the new polymer uptil the pre-
sent are to be ascribed to:
O Insufficient availability.
The large overcapacity
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PRODUCTION
CAPACITY IN USA LDPE LLDPE
(1000 TONS-1985)
CHEMPLEX 190 —_
DOow 390 370
DU PONT 320 -
EASTMAN 275 —-_
EXXON 220 320
ELPASO 185 -
GULF 390 -
MOS8IL 220 190
NORCHEM 200 120
UNION-CARBIDE 190 490
us| 380 50
TOTAL 2.960 1.540
MARKET 5
B onESiomy  TONS  LLDRE
FiLM 2102 29
NON FILM 1143 22
EXPORT 411 32
TOTAL 3656 28
EUROPEAN
CONSUMPTION 1980 1985 1990
(1000 TONS)
Lope 20 20 200
% LLDPE 14 14 26
EAMAARORUCTION 1000
(1984) TONS/YEAR
Dow 140
DSM 50
BP 40
UNIFOS 175
ATO 30
CdF 185

that exhisted in the low
density polyethylene field
has induced the European
producers to move with a
notable caution in pro-
gramming new plants for
linear polyethylene.

O High prices. In introducing
linear polyethylene onto
the market the European
producers asked a "pre-
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mium” with respect to the
conventional polyethylene
that varied from 10-20%,
according to the products.

[0 Excessive diversification
in the product offered. The
considerable variety of pro-
ducts offered to the market
induced a certain amount
of confusion with the pro-
cessors who found them-
selves working polymers
that required different
fechniques.

Other important differences
with regard to the American
market are:

O The scarcity of the product
and its high price has
meant that initially the use
of the new polymer has
been as a mixture and the
use of linear polyethylene
at 100% has been limited

to sporadic cases.

[0 The European processors
have encountered greater
problems in adapting their
plant to working in linear
polyethylene either becau-
se of the wide diversity of
products on offer (not to
speak of the variability of
individual products from
one sector to another in
the case of experimental
production) or because of
the lack of a comprehensi-
ve programme of assistan-
ce on the part of the resin
producers.

O The distribution of the pro-
duct in powder form is ve-
ry limited, either because
of the little inclination of
the processors to work
with powder or to the diffi-
culty in the homogeneisa-
tion of the polymer powder
and granules when wan-
ting to use a mixture of li-
near and conventional ty-
pes.

The main brake on expansion
in comsumption should there-
fore be removed in a short whi-
le.
As far as products on offer are
concerned there is now in fact
in Europe a multiplication of
such initiatives (see table) with
CdF, Dow, Unifos who have
now been joined by others
(DSM, Phillips, BP) meanwhile
various other companies, se-
veral of which will shortly en-
ter the market (amongst whom
the Italian Enichem) are acti-
vely interested in this new pro-
duct.

It should be noted that a large

sector of the European capa-

city comprises plants already
in existence, modified to ma-
ke them suitable for the pro-

duction of linear polyethylene,
which maintain a high degree
of flexibility and which will
concentrate on one product or
another according to the mar-
ket situation.

When defining the evolution of
the supply of linear polyethy-
lene in Europe the fact must
be borne in mind that in cer-
tain areas and in particular in
Canada and in Saudi Arabia a
number of important inve-
stments have been made that
will raise the productive capa-
city of linear polyethylene
much in excess of local needs
and that a not inferior amount
of the product is destined to
find an outlet on the European
markets.

As far as Canada is concerned
the large complex of Esso,
Dow and Novacor will be loca-
ted alongside that of Du Pont
which will bring the LLDPE ca-
pacity to above 600 thousand
tons and that of low density
polyethylene to around a mil-
lion tons in an area where the
total internal market is around
300-350,000 tons.

The large linear polyethylene
plants with a total capacity of
600,000 tons have now started
production in Saudi Arabia.
If we consider the possibile di-
rection of exports from Cana-
da and above all Saudi Arabia
towards Europe, the overall
availability of linear polyethy-
lene on the European market
could be in the region of 1.2 -
1.3 million tons by 1987-88
with a consequent excess of
supply.

In considering the other main
restraining factor of price, wi-
thout wishing to arrive at any
forecast, the following points
can be taken into considera-
tion:

O The required investment

for a new LLDPE low pres-
sure plant is somewhat lo-
wer in the gas phase than
one of similar capacity for
conventional polyethylene.
However the fact must be
considered that the instal-
lation of new capacity for
conventional polyethylene
is not being considered
and that as a result any
confrontation with this ma-
terials has little significan-
ce. The financial cost of a
new linear polyethylene
plant should be compared
with that of one aiready
existing for high pressure
and at least in part written
off. The advantages in
terms of production costs
are nonetheless marginal.
0 The main item of cost is
that relative to the base
material and therefore the
difference in price between
ethylene (the only single
prime material in the pro-
duction of conventional
polyethylene) and the co-
monomers used in linear
polyethylene is decisive.
Butyne which is the co-
monomer most widely
used has a 50% higher pri-
ce with regard to ethylene
and given the normal appli-
cation usage results in an
incidence on the raw mate-
rial price of about 4%.
Such a difference is higher
where ottene is used as in
the case of Dowlex.
It is logical to deduce that al-
so from the point of view of
costs, linear polyethylene
should call for a higher price
than that of the conventional
material.
The amount of the "premium”
is however a question of opi-
nion. It is our personal con-
vinction that in view of the fo-

recast wide availability of the
product, the tendency will be
towards a greater alignment of
prices with regard to low den-
sity polyethylene so as to of-
fer a major competitiveness
for linear polyethylene.

THE ITALIAN MARKET

The overall consumption of li-
near polyethylene including
the medium density type rea-
ched 40,000 tons in 1984 with
a degree of penetration sub-
stantially in line with the Euro-
pean medium.

The resuit can be considered
as satisfactory if the signs ap-
pearing of a slowing down in
the general consumption in
Europe are considered (too
low an availability at high pri-
ces).

In ltaly there are other factors
to be considered: the absence
of a national production, a lar-
gé overcapacity situation as
well as at the processing indu-
stry level, little weight given
to the quality factor, difficuit
appreciation in monetary
terms on the part of the end
user and consequently the
preoccupation of the proces-
sor with the containment of
costs, the difficulty in having
an effective collaboration bet-
ween machinery manufactu-
rers and processors that is al-
so motivated by an excessive
reserve with regard to the pro-
blems encountered and the re-
sults obtained in the fear that
competitors will gain an ad-
vantage.

Overall the impression is that
the retardant factors are gra-
dually destined to diminish
and that the use of linear po-
lyethylene will spread rapidly.
As far as the individual sectors
are concerned the following
considerations can be made.

Film for heat-shrinking
and stretching

In the production of heat shrin-
kable film linear polyethylene
is used exclusively as a mix in
the region of 15-25%. A num-
ber of manufacturers are al-
ready using it regularly and a
number of others have carried
out a series of tests and seem
about to start a regular pro-
duction. It is probable that wi-
thin the next few years the use
of a mix with linear polyethy-
lene will become general.

. As far as stretch film is con-

cerned there is already in Ita-
ly a production based on linear
polyethylene either by means
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of bubble or flat head extru-
sion and there are a number of
companies who are about to
start up with one or the other
method.

Overall arapid increase in the
use of linear polyethylene in
this sector is forecast.

Film for laminating

The demanding quality for this
type of production is such that
the adaption of existing extru-
sion lines is rather difficult
and it is necessary to use ad
hoc plants that can work any
type of linear.

There already exist in italy va-
rious processors who extrude
linear polyethylene fiim for la-
minating either for their own
consumption or for sale. Pene-
tration has already reached a
significant level and sholud
eventually increase in the co-
ming years even at a relative-
Iy limited rate due to the com-
plexity of this type of produc-
tion.

Refuse sacks

Apart from a limited sector of
sales to shops, generally di-
stinguished by a good quality
level, the market is characte-
rised by a wide use of re-
ground. This makes feasible
the use of a linear mix at
5-10% in substitution for the
conventional low density vir-
gin polymer in order to impro-
ve the characteristics of the fi-
nished product and to allow a

certain reduction in the thick-
ness.

Shoppers and bags

This is a large market that re-
presents the most important
outlet for linear polyethylene
mix. There are a number of Ita-
lian film producers who have
experimented with the new
material although in using
plant empirically modified far
removed from the best condi-
tions.

In most cases the results ha-
ve been satisfactory even
though a number of negative
aspects have been revealed
{reduction in productivity, in-
crease in energy comsump-
tion, increase in scrap) that ha-
ve resulted in a considerable
attenuation in profitability.

A net tendency towards the
greater use of iinear polyethy-
lene can be traced that
amongst other uses can be
employed with high density
polyethylene to improve the
handle and give a better resi-
stance to tearing of the bag.

CONCLUSION

From what has been said cer-
tain conclusions can be
reached.

The profound structural diffe-
rences that exist at all levels
(resin producers, processors
and end users) make it impro-
bable that in Europe linear po-
lyethylene will run the same
course as in the United States,
although there may be a tem-

porary variation.

it would not be the first time
that the behaviour of two of
the main world markets pre-
sented a serious divergence:
is it enough to think of polye-
ster bottles for gaseous
drinks.

Even if in Europe (and in Italy)
the substitution process of the
conventional low density po-
lyethylene should not have
avalanched in the same man-
ner as in the United States, the
growth of linear polyethylene
will nonetheless be very rapid.
This is a market in which the
true development has still to
begin and can hold surprises
only in a positive sense in
terms of a confirmation supe-
rior to forecasts.

The ltalian processors must
be ready in time to take advan-
tage of the opportunity that li-
near polyethylene offers to
avoid finding themselves pu-

shed out of the export markets
where a not inferior part of the
output of the most experien-
ced companies is to be found.
The working of linear polyethy-
lene calls for a revision of the
criteria employed in machine
design and in the conversion
or adaptation of existing in-
stallations.

The gearing up and the rene-
wal of equipment is absolute-
ly necessary and must be fa-
ced as soon as possibile, at
the same time reconsidering
the product mix with regard to
the possibilities of the new
markets.

for details: circle 1383

cifically developed by BP

surface finish.

New for blow moulding

A new HDPE product for blow moulding has been spe-
Chemicais to meet growing
demand for faster processing, lighter weight and good
This Rigidex 59CR4 is a medium molecular weight ma.
terial with an improved density/stress cracking relation-
ship compared with existing materials. Its environmen-
tal stress sracking resistance is equivalent to that of
lower density grades, while it also offers easy flow and
-good processing for the customer.

for details: circle 1384
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ZINGONIA (BG)
ITALY

MACHINERY, HYDRAULIC PRESSES, COMPLETE LINES AND SPECIAL PROJECTS FOR:
THERMOFORMING FROM SHEET, REEL, SKIN-PACK,
POLYSTYRENE FOAM, POLYURETHANE FOAM,

ONE-STATION WELDING MACHINES FOR BLISTERS, IN-LINE
ROTARY MACHINES, EXTRUSION FROM FOIL, SHEET, PROFILES,

_ SENTINEL

1 REELS FOR BLISTERS

THERMOFORMING MACHINE FOR
PROCESSING MATERIALS IN FORM OF
AND CONTAINERS SUITED TO PRODUCE
NEGATIVE-FORMED PARTS, CAPABLE OF
CONTACT-PLASTICIZING, AIR-PRESSURE FORMING,

CUTTING IN THE SAME STATION,
OPERATIVE SPEED UP TO 20 CYCLES/MINUTE.

R.1.G.0.

THERMOFORMING ENGINEERING RESEARCH

MOULDS.

CROUPR

VIA DERNA 15 - MILANO - TALY - TELEFONO 02/2841161
TLX 310670 RIGO | - TELEFAX GR 3 02/2840819

for details: circle 1360






