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Tbl• report oa the deYelop11eat of pla•tlc pactaglag ha• been prepared a• 
part of the project. •ae•earch and dewelopaent in food proce••ing aad 
packaging techaolog1• (DP/llEX/82/010), wbicb is being carried out for the 
Go.eraaeat of llesico bJ the United •ation• ladu•lrial Dewelopaenl organization 
(UlllDO). acting as ezecuting ageacr for the United •atlon• Dewelopaeat 
Progr- (UllDt > • 

The pre•eat repo~t i• tbe result of a oae-montb ai•sion (frOll 24 September 
to 23 October 191•> to llesico CitJ bJ B. Bourer, an ezpert in tbe production 
of plastic packaging. Tbe ala of tbe aiHion was lo aHht the Gowernaent ba 
designing a national policJ for the prodcction and con•1111ption of plastic 
packaging. 

The report cowers production and consuaption trend• and technological 
dewelopeent• in the plastic packaging industrr world-wide and describes the 
present situation and prospect• of this industrial sector in Bezico. The 
production capabilities of wariou• caapanies wisited bf the expert are 
described, ~he c011palibilitJ between wariou• kinds of packaging aaterial1 and 
kind• of food• is discussed, and the different tJpes of packaging aachiaes are 
brieflJ described. 

A n1111ber of re~Olllllendations are aade for increa•ing or introducing 
production of the rav aaterials needed and for thei~ conYersion into 
pactag:'lg; for iaproY881ents in prcceH technologr and qualitJ control; and for 
increas\ng the flow of information and assistance to tt.e end users of the 
products of the plastic packaging sector. 
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IllTRODUCTIOll 

This report on tbe deYelopaent of plastic pactaglag ba• been prepared as 
part of the project. •ae••arcb and deYelopaent in food proce•sin1 and 
paetaging tecbnologr• (DP/llKZ/12/010). which is t>.ing carried out for the 
CoYerament of llezico br the United •ations Industrial DeYelo.-ient Organization 
(UllIDO), acting as ezecuting agencr for the United Wations tleYelor~nt 
Progr- (UIDP). 

The pr••••t report i• the re•ult of a one-110ntb •i•sion (froa 24 Septellber 
to 23 October 19a.) to llezico Citr br K. Bourer. an ezpert in the production 
of pla•tic packaging. The ala of tbe ai••ion was to a••i•t the GoYernll8nt in 
designing a national poller for the production and consuaption of pla•tic 
packaging, to drav up guidelines for the deYelopaent of the aanufacturing 
industries in this sector in accordance vitb national econoaic needs and 
priorities and to advise on rationalization of the packaging .. cbinerr used in 
the countrr. <The job description is given in the annez.) 

Project background 

In its present economic stage, Kezico'• domestic production h~; not ret 
caught up with the demands of domestic consuaption in this field. This 
imbalance bas bad to be .. de up br iaports or br liaiting domestic consuap
tion. However, reliance on iaports is clearlr undesirable in the light of the 
present eeonomic situation and the Government's industrial developaent 
progr.-e alas to reduce iaports generall.J, eliainate non-enential imports 
and build up national production capacitr to replace imports and eventually to 
pt·ovide a surplus for export. Until this stage is reached, growth in domestic 
consumption is to be discouraged and incenti\res provided for irowth ~n 
domestic production. Certain dangers are associated with this stage, namely 
that insufficient attention vill be paid to the qualitJ of the products and to 
the needs of the end users. 

llezico faces a number of probleas in the present and future development 
of plastic packaging aaterials which can onlJ b~ colved in a realistic and 
concrete var if a coherent poller is followed ~t all levels of the packaging 
industrJ. 

The situation is aade more complex br the enormous diversification of 
different plast!c aaterials end the flD't of technical innovations coming from 
industrialized countries. llexico has to considrr what industrial choices are 
90st realistic and will be of most benefit to its economJ. 

This process begins with better information and • better knowledge of 
plastic aaterials, with better c0111Unication between the different par'ner• in 
the packaging field and also the end user, whose needs, it aust be said, are 
the aost ia?ortant factor in making a choice between industrial options. 

The principal governmental guideline is to reduce i•ports •• far •• 
postible and to increase the volum6 of production. As far as packaging is 
concerned, this .. ans that ~ational production has to rite to the level Jf 
domestic deaand for packaging, in volU118, in varietr of trpe• and ta quality. 

The plastic• section of the packaging tndustrr it essentiallJ a 
converting industrr, generating added value bJ transforming baste pla1tics 
into packaging aaterials. It is not an independent but an lnteraediate 
economic activitJ and aust b4t looted on as a service lndustrr. It• products 
aust sathfJ aat.J other different industries which in turn have their ovn 
problns. 
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It l• ••aallJ tb• pactaglag wblcb ba• to ••••r• tbat good•. ••peclallJ 
perl•babl• on••· reacb tbe coa• ... r in a •ati1factorr condition. The 
packaging indu1trr tberefore ha• a ••rloa1 r91pon•lbllltJ to aalntaln it• 
•tandard1 and the qaalltJ of it1 proclact1 and to par••• adYance1 in 
tecbnologf. Tbe 1agge1tion1 aade in tbi1 report are aade in tbe light of 
tbe1e consideration• and in tbe general •pirit of tbe national econoaic plan 
guideline•. 
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Cone bsion• 

1. Despite current recession ~nd rigorous econaaic polici••· the underlring 
treads in Bexico sucb as rapid population growth. tbe increasing fouth of the 
population, the increa•e in the superaartet tJPe or food-product distribution 
and the popularitJ of new •t~l•• of food purchasing and pre•entation. all 
suggest tbat tbe deaaad for packaging will continue to grow. 

2. Since llexico is a large producer of crude oil, the most obvious a..terlal 
to choose for the developaent of it• packaging indu•trJ would be plastic. 

3. Tbi• aean• that llexico aust seek to d~Yelop its petrocheaical indust~ies. 

4. All recomaendations for the developaent of the packaging industrr depend 
on the countrr"• willingness to aove towards autonOllJ in the production of 
plastic raw aaterials. 

Rec.-ndations 

(these are given in greater detail in chapter Y~.l 

1. The production capacitJ for lov-densitJ polJethJlene should be increased. 

2. tbe qualitJ control of polJethrlen& resin• should be improved and accurate 
specifications &iven for the types of resin appropriate for each kind of end 
use. 

3. The quality of low-density polyethylene films for lamination should be 
improved. 

4. Polnroprlene resin shavld be produced la Bexico. 

5. The production of 1iaple and cheap packaging by the .. aller, local 
converting flras should be encouraged. 

f. It is desirable to introduce production of PVC bottles in the plants wb~cb 
produce the liquid ~ich theJ will contain. 

7. The production of vacuum metallized films should be encouraged. 

8. The production of oriented n1lon film for use in laminate• should be 
pr0110ted. 

9. Some improvement• should be made ln the various t•chnological proces1e1 
used. 

10. The u1e of co-extrusion technology for packaging should be pr01Doted. 

11. More information and technical 111i1tance should be •ade available to the 
end us•r•. 



- 10 -

I. PLASTICS 1111> TRI PACU.C:IllC IllDUSTRY 

A. Dewalo.-ents in plastics 

In the field ~f plastic aaterials. the ewolution of products. the 
generation of new tJPes. the eYOlution of technologf and of industrial 
processes bas been Y8rJ fast. However, advantage c&n ~nlJ be taken of this 
wide choice of industrial options in a situation of econoalc growth. The 
influence of tvchnical and econoaic factors is so iaportant that it is 
aece1sar1 to keep pen1anentlJ informed about the latest international 
technical and tecbnologlcal developments. 

First of all, it is nece11ar1 to reaeaber that, during tbe last 1ear1 1 

plastic aaterials have evolved considerablJ, not 10 aucb in tbe field of new 
90l•cules, but through a verr large diversification of the alreadr-tnown 
foraulations. This is due to a better aasterr of and a better knowledge of 
90lecular structures which bas aade possible 110dification1 towards greater 
specificitJ of function and tbe development of new properties. The new 
processes in tbe production of raw aaterial1 1 tbe increasinglJ frequent use of 
copolJmerization and the new converting technologies open the door to a nuaber 
of new lines of products with verJ specific uses. 

Thus e£ch type of plastic nov bas a faailJ of aaterials of greater or 
lesser iaportance vitb vblcb the packaging technologist aust becosae f .. illar. 
At the same time, the accuracr of standardization in the production of these 
different types of .. terials has greatlJ increased. In the past, the 
structure of these materials was less well understood and the results of 
production were somewhat unpredictable so that, at that time. users considered 
pla~tic products lv be of bad quality and poor reliability. 

B. Plastics in packaging 

Figures show that, for all countries, the packaging industrr accounts for 
about 30 per cent of the total conswaption of plastics. This indicates the 
importance of packaging in the global development of plastic materials. All 
the plastic packaging aaterials come froa the petrochemical industry and are 
produced bJ the route of steam cracking and polJmerization, copol,.erization 
and polrcondensation processes. 

The total production of plastics by the petrochemical industry only 
represents 5 per cent of the total consumption of crude oil. It is ther~fore 
a factor of little weight in the oil poller of aost countries. However, it is 
important to remember that the part of crude oil which is used for the 
distillation of petrochemical products is different from that used for gas, 
petrol or fuel oil. This part is called naphta and ls too heavy for gas and 
too light for petrol. Consequently, the use of this part for plastics does 
not detract in any way from the supply of gas and petrol. 

The packaging industry uses plastic ••tertals mainly in the following 
fonns: 

(a) Fil•• <with a gauge of 300 •icrons or less); 

(b) Sheets (with a gauge of over 300 microns); 

(c) Extruded bottles; 

(d) Moulded pieces. 
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In acr.ordance vitb what h&• been aald prevloualf, the develop119nt of 
plastic aaterlala ia the packaging f leld baa alwafs grown and continues to 
•~ow. in spite of econoaic crlaia. Its rate of growth hs• been and continues 
to be higher than the growth rate in total packaging. Thia la due to the fact 
that aanf end uaer• are 80Ying froa paper, cardboard and glaa1 toward the 
plaatic aat•~iala all the ti.e. Thia i• bee•~•• of the nuaber of advantage• 
which plastics have, aucb as: 

Low ~;lit 
Low weight 
Basf to convert 
Sealable 
Low energf cost 
CheaicallJ inert 
Can provide odour, oXJ&en, noisture and teaperature barrier• 

It i1 laportant to remellber~ at the outaet of our atudJ, what the five 
tasks of packaging are and bow these tests can be accomplished ~J the various 
plawtic .. terials in relation to the t,-pe of product that aust be wrapped, the 
tJPe of packaging aachinerJ and the •lJl• of distri~ution. The tasks of 
packaging (and the qualities required of the packaging aaterial) are: 

(a) To p~otect the product in transportation (the aechanical properties 
and the gauge of the .. terial are iJ1PQrtant>i 

(b) To enclose and isolate the product (the abilitJ of the material to 
be heat sealed) i 

{c} To define a s&l2s unit or c~nsumer portion {the machinability of the 
material in packaging machines); 

(d) To increase the product's shelf life (the impermeabilitJ of the 
.. terial to aoisture, 6Xfgen etc.); 

(e) To trsnsmit a aessage {the material's printability). 

Today, points (d) and (e) are the most iaportant. All the principal 
iaproveaenta aade in fila concern those points. We ought not to take the 
attitude that all the current emphasis on improving the quality and 
diversification of packaging is the result of oversopbistication in the 
industrialized countries and is not appropriate to developing economies. We 
have seen that w~en the industrialized countries were affected by economic 
crisis, although the voluae of demand for packaging was adverselJ affected, 
the iaportance of qualitJ, diversity and specific performance increased, 
precisely becauae factor• such as reduced cost, increa1ed length of storage 
~\me and distribution distance, improved productivity and reduction of waste 
had become more important to the end user1. 

The raw materials used in plastic packaging are the following: 

Polyolefin•: 

Lov-den1itJ polyethJlene (LDPE) 
Medium-den1ity polyethylene (MOPE) 
Higt.-denaity polJett.ylene (HOPE) 
Cast polfpropylene 
Oriented polfpropflene (OPP) 
Ethylene-vinyl acetate (copolymer) (!VA) 
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hrlfll (loncmer> 
Linear low-deneitr polJ•thJl•n• 

PolJYiDJl chloride (PVC): 

Ion-plasticized PVC 
Plaaticbed PVC 
Stretch fi la 

Polr•trrene: 

Thick filae 
Expanded pol11t,rene 

Pol1ester 

PolJ .. ides: 

IJlon 6 
Bi-axiallJ oriented polJ .. id 

Regenerated cellulose f ila: 

Cellophane 
Saran-coated cellophane 

c. World trends in plastic packaging 

the total production of plastic materials in 1980 was about 200 million 
tonnes out of a crude-oil production of 4 billion tonnes. 

The figures for plastic packaging were: 

Production Region ~r country 
(Thousand tonnes) (Percentage\ 

al 

Western z,1rope 
Eastern Europe 
Asid (without Japan) 
Japan 
North and South .America 

(without the United States) 
United States of America 
Africa 
Austrslia 

total 

The development of the world market 
follows: 

!!!Q 

Per-capita con~utaption 
(ltilogr111H1) 13.4 

Total consueption 
(thou111nd tonues) St: 782 

20 897 
7 289 
2 S60 
7 518 

2 996 
16 079 

880 
112 

53 991 

in plastic 

1995 

22.s 

128 300 

35.5 
12.3 

4.3 
12.8 

5.1 
27.3 
1.5 
1.2 

100.0 

pactaslng aay be 

Annual 

forecast 

rate of growth 
(1.) 

3.5 

S.3 
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Anna al 
rate of growth 

1910 1995 (t.) 

Total production 
(thousand tunoes) 51 991 131 300 5.3 

Production of thel"llOpla1tics 
(thoc1and tonnes) 47 314 107 880 5.6 

PolJethJlene 17 125 u 530 6.1 
LDPE (12 012) (25 935) 5.3 
ROPE (5 113) (15 595) 7.7 

PolnropJlene 4 133 13 500 7.1 
PVC 11 152 22 310 4.8 
PolJ•tJrene 5 634 13 825 6.2 
Others 8 640 16 645 4.5 

Some of these figures should be corrected because. since 1980, new tJPes 
of polJolefins have coae onto the .. rket, such as linear lov-densitJ polJ
ethJlene, and in our opinion tbe grovtb of BDPE will not be so iaportant as 
ellpected. 

Also, due to tbe increasing cost of packaging and still .ore to the 
iaproveaent of tbe mechanical strength of fil.as, the tendencJ is now to reduce 
the thickness of these films. This reduces, of course, the weight consumed 
for the 1aae surface. The rate of growth in surface is therefore, likely to 
be bigh~r than that in weight. 

It does not seem likely that many new polymers, unknown .. .: ,, , t 
appear in the near future for use in packaging. Oue reason · ti·· ~;nuing 

need to reduce the cost of packaging. A new packaging mate; •ill be viable 
only if it can be produced on a very large scale, or if the packaging has the 
feedback of another industrial applica~ion (as is the ca1e with polJe1ter 
film), or if the materi~l can be easilJ used by the end users with their 
present packaging process, on the existing packaging machines. Wo new 
product, even if it bas marvellous properties, has any chance of success if 
its price is too high and if it could not be run normallr on the esisting 
packaging aachinerJ. We alreadJ have all the bas~c plastic .. terials which we 
will r.eed in the near future and they are approaching a productiun voluae 
sufficient to keep the price as low as possible. There will cnly be a 
po11ibilitJ or probability of development in a plastic material if its energy 
cost is low to start with and it• machinability would be easy to increase. 

Various trends can be distinguished in the development of plastic 
packaging aaterials. 

Oriented polxpropxlene (OPPJ. 

This is the most dramatic development of recent times. The growth of OPP 
film during the last years was 14 per cent a year. The OPP share of the 
packaging market has now stabilized at lO per cent in spite of the economic 
crhh. 

This is a case of a material which has taken a long tilfte, maybe 10 years, 
to develop and to attain a good machinabilitJ. This length of research and 
development can only be justified if the price is certain to remain low. 



PolJ!•t•r 

OY•r same ,.ara. polreater fila (pol1etb1lene glfcol terepbtalate) baa 
been increaainglf introduced in coapoaite packaging (laainates). Polreater 
fil• was not initiallJ produced for packaging but for industrial end uses. It 
was a verf sophisticated fila ... de with perfect eccuracf. for magnetic tapes 
(audio. coaputer. video) for insulation, for cap~citors and for graphic art. 
Year after rear, a• dmland increased, the volume of production and production 
capacitr also increased and price decrea•ed corre•pondinglf. Thia industrJ 
needed to sell that part of its production which was not suitable for the most 
deaanding end uaea. The packaging lndu•trr was happy to receiYe the feedback 
of tbi• production aorplus at a price per squar• metre which la among the 
lowest uf the filas generallJ used in packaging. 

Consuaption of polrester filas in converted packaging is incr~asing and 
will increase further. It is the strongest film. even in a terr thin gauge 
(12 aicron), and it is beat-resistant up to 2oo•c. 

Poly .. id fila 

Another f ila launched in recent fears is the bi-axiallJ oriented ~alraaid 
fila <nrlon). In contrast to polfester, this fil.11 is onlr .. de for converted 
packaging, it is used aainlf to package coffee because of its puncture
resistant properties. But there are f&- producers. the energf cost is high 
and the volume of production is therefore not great. 

Suiting the film to the packaging aachine 

The end users will increasingly equip themselves with automatic packaging 
machines in order to reduce costs through increased productivity and better 
efficiency in packaging. These ••chines run faster and require a greater 
accuracJ and higher quality in the film they use. The fil• must have good 
flatness, good and quiet sealabilitr and good slipping properties. 

This aeans a continuation of the trend towards strong diversification of 
the new generation of aaterials into speclf lc trpes where each property ls 
110re or less eaphasized. This is particularlJ true in the case of the 
polfolefin t .. 111. 

In the development of laminate aaterials, polyethylene is used in rolls. 
When the polyethylene roll is unwinding on the laminating .. chine. it must be 
perfectly flat with a very good regularity of gauge obtained br a good 
extrusion process including rotarr dies, control of cool-air blowing, tension 
regulation at the winding roller and so on. 

In the production of laminates. it is very important to chose the right 
kind of film for the type of packaging machinery used. For instance, some 
machines need a very good slipping property in the film, others need quick 
sealability or a quiet-cooling sealant. In each case, it is necessary to have 
a different type of polyethylene base film in the laminate. These types of 
polyothylene are differentiated by accurate den1ity within the LDPE family, by 
content of slipping addltlves, bJ molecular velght and by the copolymer 
component (EVA). 

Coating 

More and more converters are using coating on their products mainly in 
order to improve the barrier properties of the basic material. Th•~• coatings 
are generally aqueous dispersions of polymers: polyvinylidene chloride, 
polyvinJl alcohol. 
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II-oriented ezt.ra1lon 

Tbl1 proc••• 11 iacreaaiaglJ u1ed for the extru1ion of bottle• in rigid 
PVC a1 it iaprowe1 the bottle"s 1trength. Bottle• .. de bJ thi• proce1~ cac be 
•••d for 1parkling vatera. 

lletallized fila 

There ha1 alreadJ been a large dewelopment in the technologJ of Y&cuaa 
.. tallization with an increaaed capacitJ to produce thi1 tJPe of fila 
•••rf"bere. In general, it la polre•ter fila and al10 increaaanglf OPP fila 
which i1 .. tallized. The1e aetallized filal auat be laainated to prot•ct the 
alualniua 1ide. 

The appearance of these filas is excellent and their OXJgen lransai11ion 
l• the lowe1t that can be found in flexible packaging. In laainate1 0 it has 
.. DJ adYantaga1 over aluminium foil and it i• not 110re ezpen1ive. It i1 used 
in a wide range of coffee and food packaging. 

General trend• 

In general, the t•ndencr for the end r.aer i1 to want to reduce the coat 
of the packaging without loosing &DJ of it• perforaance. The relation of 
price to performance ls the guideline of the end uier. Thi• 11 the reason vbJ 
be trie1 to aYoid u1in& the estreaelr sophisticated packaging that the 
converter• would lite hi• to use. 

Another tendencJ is to use a lot of single film or laminate for all 
purposes, based on a large volume of production. Examples are OPP film and 
laminated OPP/LOPE. This is the cheapest solution. On the other hand, there 
is also a tendencJ to develop specialized materials to package sensitive 
products requiring special treataent, such as sterilization, for example, or 
to give extended abelf-life. 
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II. TRI PLASTIC PACDCillC 11ounn u llDICO 

A. Pf'odactlon and coa•111tptlon of cellophane camp.red to that of 
9riented eolnrop1lene (OPP) 

Tbe .. rtets for cellophane and for OPP. and the applications of t'••e two 
prodacts. are ezactlr the ..... ezcept in •ame ••rr rare ca•••· Tb• tran•f•r 
fraa cellophane to OPP fila ha• t..came relatlYelr ea•r although lt i• aore 
difficult to conYert OPP and to use lt on the older generation of packaging 
•chines. 

ConYerters and u•er1 who baYe a Yerr long e&perience with cellopllaae are 
not werr teen to •witch to OPP fila. but tbe difference of price per •urface 
area between the two aaterials bas becOlle •o great in f aYOur of OPP that tbeJ 
are likelr to accept so.a technical con•tr•iots. e•peciallJ as the price 
differential will increa•e. 

There are two producers of cellophane ln llesico: 

Total 

Approsi .. te oroduction capacity 
(tonnes per rear) 

15 000 
7 000 
2 000 

the .. in rav .. terial for cellophane is wood pulp and most of the 
requirement for this is supplied within the countrr. Linters or fibres of 
cotton are also used. A small part of the wood pulp needed is i•ported and 
other raw aaterials used such as caustic soda and carbon disulphide must be 
imported at present. 

The consaaption of cellophane l1 around 10.000 tonnes per rear, or 50 per 
cent of the production capacitr. The forecast in 1980 that predicted an 
increase in coe1uaption of 8 per cent a fear till 1985 vas aistaken, because 
on the contrarr con1uaption has decreased steadilr bf about 10 per cent a rear 
since 1980, to the benefit of OPP. 

A substantial production capacitJ for OPP film bas alreadr been installed 
in llesico. Four coapanies are involved: 

CELltD 
Pol reel 
CYDSA 
lova Pack 

Production capacity 
(tonnes per rear) 

Total capact tr 

4 000 
5 000 

10 000 
3 500 

22 500 

WUllber of aachine1 

1 
1 (not yet in production) 

3 
1 

An additional capacity of 4,000 tonnes is espected to be operational at 
CILllll in 1989. 

The capacitJ utilization i1 again about 50 per cent, with the aartet 
consuaing 11,0UO tonnes of OPP filas per annum, eq~ivalent to a consuaption of 
cellophane of 18,000 tonr.es (due to the difference in den1ttr). 
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VitllMt. OPP. \.Ile narbt. for cellopllane t10ald be 10.000 + 11.000 • 21.000 
t.oa•••· we caa •af that tile .. rkat for callopllaaa aad OPP toget.llar Ila• baaa 
growing bf I par cent par annaa •lace 1910. Till• .eaa• that tile growtll of OPP 
flla coald IK a par cent pla• 10.000 toan•• taten oYar froa callQpllane la tb• 
aezt. t~.,. rear•. So .,. coald ezpect a growth of about. 15 par cent per annaa 
for OPP in tbe nezt fiYe fear•. lf tile laport of raw .. t.erlal• r ... in• free 
and lf we a••Ulle that cellophane vlll di•appear bf 1990. Tb••• foraca•t• are 
ln accordance with what. ha• been happening la induatri•lized count.ri~•· 

RoweYer. cellophane prodacer• do not. .... pe•aiaistlc. Tbef ast.laate 
that reinforced callalo•e •tructar•• ••ch •• thin-gauge. ••ran-coated 
cellophane will r ... ln Yerf popalar with conYertera. Cellopllane al•o bas t.be 
benefit of being faYOared bf the public aut.horitie• •lace it. l• entlrelr a 
local product whereas llezlco doe• not produce the poltpropflene needed for OPP 
fila. The prodb~~:on ~f cellophane ls at. 50 per cent of its capacltr becau•e 
coapetitlon fraa OPP i1 reducing it.• aartet.. whereas OPP i• at 50 per cent of 
it• capacitf becau•e it ls •till in the aidst of it• launching period. 
Probablf the lact of raw aaterial l• al•o a brake on it• developaent. 

It i• obvious that, ln the aediaa tera, cellophane is bound to decrease 
•ince the interest of the end user• in reducing their packaging cost• ls bound 
to prevail. Tbe adaptation of OPP fila to packaging aachinerf is also 
iaproving. For ezaaple, CELKEI ase• the tnov-hov of the Wolff coapanf 
(Federal Republic of Geraanf) which ha• an ezcellent process of copolJaer 
eztrusion coating on OPP fila. this process provide• a low-threshold sealing 
teaperature which i• the most iaport.ant. problea in heat-sealing OPP. 

there is alreadf a sufficient production capacitf for the consuaption of 
OPP forecast for the nezt rears, but, as mentioned above, a growth of 15 per 
cent a Jear in a free-import situation can be expected. The estimated 
consumption would be: 

1984 
1985 
1986 
1987 
1988 
1989 

Tonnes 

11 000 
12 000 
14 500 
16 800 
19 200 
22 000 

'this would aeau that capacitf must be increHed in 1988. BJ this time, 
cellophane will probablf be nearlf phased out.. Consuaptlon figure~ are 
presented grapblcallf in figure I. 

Figure I. Consumption and forecast consumption of cellophane 
and OPP up to 1990 
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Tll• espected .. rt•t growth for cellopbane and OPP together l• I per cent 
per annaa fraa 1915 to 1990. 

8. Production and con•!l!!ptlon of low-cl•n•itt pol1eth1lene (LOPE) 

Tile apparent total con•'llllftlon of LDPE ha• been: 

Tona•• 

1975 105 000 
1976 108 000 
1977 136 000 
1978 151 000 
1979 137 000 
1980 195 000 

In 1980, the foreca•t for the nest five ~ear• was: 

Tonnes 

1981 208 000 
1982 235 000 
1983 251 000 
1984 278 000 
1985 308 000 

Thi• aeans a growth rate of about 10 per cent a Jear. 

Packaging accounts for 77 per cent of the total consumption of LDPE. 
This aeans that packaging in LDPE will be 237,000 tonnes in 1985. 

At the saae time, the national capacitJ to produce LDPE resin bas 
r ... ined stable at a level of 99,000 tonnes. 

In 1982, PBllEX, which bas the 90nopolJ of petrocbeaical products, 
produced 93,000 tonnes of LDPI, an almost total capacitJ utilization. 

the balance of consuaption bas to be supplied bJ laports, and the voluae 
of these will obviouslJ increase •o long as the production capacitJ stars 
stable. In 1985, it will be aecessarf to iaport 90re than 200,000 tonnes of 
LDPI. 

There are two aain uses for LDPI la the packaging field: 

(a) In cOlllOdltJ bags and pouches for all purposes where a particular 
qualitJ or raw aaterlal ls not specified. If the bag ls weak for anf reason, 
tbe thickness i1 increased. This application ls the 90St iaportant bJ voluae; 

(b) In lamination and all specialized packaging where different tJpe• of 
LOPE flla or resins are specified for different needs and where qualitJ aust 
be accurate and constant. This ts an laportant but saaller section of the 
aarket. 

In the first tJpe of use, there are not reallJ anr probleas. If the 
qualitJ of the raw aaterlal were to be iaproved in teras of regularitJ or mielt 
indes, tbe producers of fila• would not need to increase the thickness of film 
to avoid weakness due to irregularltJ in the resin and could save 1ome mon•J· 
On the other hand, these producers would onlJ have to iaprove their own 
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tecbao!osr aad tbelr eqal,..nt to acbl•we a better re&•larltr &1141 perfect 
flatsaeu ln tb• flla. Tiley could ... cblewe tlah br a.tq rotarr dlH to enn 
011t the varlatlon• la tlalcta ... of th& flla. br caret.l control of tile coollq 
of th• balloon with nntllator•, and bJ controlling tile t•n•loa at tile vindlog 
roller. 

It l• tile •econd trpe of u•e that l• tbe 80et important &rowtla polal of 
the lnd•etrr lD denloplag aew tn .. of fle:dble p&ctaslq. la tll•H 
application•, pol~lefln• are alwar• one or 90re of tlae el ... ate of tile 
pactaglag and th• qualltr of tbe•e polroleflna la ao cr.clal tlaat tiler need a 
epeclal production. 

Tbe aatlonal producer (Plllll) bH proposed tile production of eme t,,.a 
of reslaa but the customer• do Dot •e .. •atlefled vltla tile varietr of trpes 
propose~. aor confident of their qualitJ. In everr ca••· conwerter• aeed to 
laaYe: 

(a) .An accuratelr •peclfled densitr •ince thi• la tara influence• the 
te11perature of heat •ealiog. the •tiffoe•• and the tranaparencr; 

(b) An accuratelr specif led ratio of •lipping agent; 

(c) A perfect deflnltloo of melt lades (90lecalar .. tgbt). 

It appear• at preaent that ••ch co-operation and com111nlcatlon between 
the producer of reain and the converter• doea not esiat. The converters have 
to use whatever PEllEI produces or iaport• and cannot do otbervise. 

C. Production and conauaption of high-density polyethrlene (ROPE) 

Kesico started production of RDPE lo 1978 and ln•talled capacitr ls 
around 100,000 tonnea. Con1uaption ha• recentlr been 120,000 tonne• including 
import• of about •o.ooo tonne•. 

Fleslble packaging does not uae auch HDPI becauae it ls not ea•J to 1eal 
and it l• too stiff. However. it i1 succe•sfallr used la bags in the super
.. rtet and a promising new ••• ha• appeared with the d•~•lo,..nt of the 
co-eztruston proc•H ln wbicb RDPZ ls co-estnded vltb LDPI. At pr .. ent. 
flesible packaging account• for onlJ 5 per cent (6.000 tonne•> of the total 
consaaptlon of HOPI. 

Tbe most iaportant end uses for ROPE are: 

(a) Tanks and container• aade bJ the rot.arr moulding proceH; 

(b) Bottle• aade bJ iDjectioa or er;truslon blow 11011ldlng. 

A• far as the future l• concerned, lt l• necessarr to be cautious •lace the 
development of the new linear lov-densitr polretbflene, wblch bas •C111e of the 
.... properties •• RDPI, could 1low down a•e of the latter. 

D. Contaaptlop of polrpropyltne 

The con•aaption of polnropflene in .. slco va• 76,000 tonne• tn 1912. 
Tbe con•aaptlon forecast for 1915 ls 90,000 tonne•, •bowing a srowtb rate of I 
per cent per rear. ..dco does not r•t produce aDJ polfPl'OPJlene ta •pl te of 
an ln•talled capacltr of 215,000 tonne• and a projecttd capacltr of •3•,ooo 
tonn••· 
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T1• lltelr de .. lopmeat• of polJProprl••• la pacta&las are: 

(a) Ia the pactaglag of textll•• wltb cast flla because cast 
polJPropylene is .ore traaepareat than polretbylene and al•o stiffer; 

(b) In laaination, cast polJPropylene will be ueed in the cases where a 
higher beat resistance l• needed, i.e. for 1terillzation in pouche1; 

(c) In co-ertralioa with LOPE. 

However • .ost of the fvture of polJPropyleae reein li•• in tbe production 
of OPP which is already launched on the llexicaa aartet and, as baa been seen, 
is expected to have a coa•uaptioa level of around 20,000 tonnes in the mediua 
tera. Today, the OPP fila produced ia llexico is used as a single fila for all 
purposes and end use&, lite cellophane fila, or in laaination vitb LOPE. 

In injection blow .oulding for bottles, cast polJt>ropylene will be aeed 
aore and aore because it is easier to convert than RDPE, it bas a better fat 
resistance and it is stiff enough. 

Figure II gives the consuaption and forecast consuaption of polJPropylene 
in llexico. The values for 1981 and 1982 are atJPical, those for 1981 probably 
reflecting an overstorage and those for 1982 shoving the ~ffect of the 
econ011ic aaste-rity plan. The underlying trend, representing an average of the 
1981 and 1982 figures, ic shown by the dotted line. 

E. Production and consaaption of polyvinyl chloride (PVC) 

The installed capacity for the production of PVC resin is 286,000 tonnes 
a year (246,000 tonnes of suspension polymerized resin, 30,000 tonnes of bulk 
polJmerized resin and 10,000 tonnes of emulsion polymerized resin). Actual 
production is around 140,000 tonnes per annua, or about 50 per cent of 
capacity. Production i• divided between five produce~• who buy the vinyl 
chloride 910nomer froa PDIEI and polJmierize it in their 10 plants. The five 
producers are Polycid, Plasticos Ollega, Industrias Resistol, Poliaeros de 
llexico, and Promociones lndustriale• Kexicanas. 

lot auch of the PVC production goes into the packaging industry (about 
28 per cent of the total). About 14 per cent of PVC consuaption is sheets and 
film. In this form, PVC can be used for overvrapping boxes because of its 
clarity and perfect diaensional stability. It iu also used in twist wrapping 
for chocolates and candies where OPP is not apprc;1priate. But the most 
iaportant end use for thin PVC is in the hand-vr~pping of .. at, cheese and 
processed 11eats in supermarkets vith stretch PVC fila or sometiaes with shrink 
file. 

The thicker films or sheets, frOll 150 to 400 microns, are converted by a 
thermoforming process to give semi-rigid packaging for many products including 
butter, aargarine and other fats. In this sort of application, PVC is in 
competition with polystyrene, and PVC only has an advantage where the product 
aakes an oxygen-barrie~. grease-resistant packaging necessary, which many 
dairy p~oducts such as yoghurt, cheese and butter do. In other cases, 
polystyrene is easier to thermofora, cheaper and lighter. 

On the other hand, PVC is 910re and aore used in pharmaceutical packaging 
for wafers, tablets and capsules in thermoformed trays closed with aluminium 
foil. 
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Figure: II. Consumption and forecast con&l.llllption ot polyprop7leae 
up to 1986 
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Tb• fatare fo= PVC flla la pacta&l•& le relatlwelr llalt.-C:. escept for 
tbe apeclal •tretcb flla, bee•••• tbe aeallng of PVC la aot ••rJ •trong, lt• 
.. 1tlng point i• law (about 6S•c> and lt la therefor• difficalt to conYert. 
It• .. in future ia litelf tu lie in ther110foraed packaging for pharmaceutical• 
and fat!J. 

Another 14 per cent of total PVC production goes into aating PVC bottle• 
bf •ztrusion blow aoulding and t.hese are lncreasinglf replac;.ng gla11 
bottlea. This ls probablf the biggest growth area for PVC. 

The producers of PVC are not happf "'1th the qaalitf control of the Yinfl 
chloride aonoaer with which t.beJ are supplied. 

F. Production of flexible conye~ted packaging 

The total capacitf for converting flexible packaging in Kezico is around 
12.000 tonnes. 

The largest part of this installed c~pacitr is in the bands of big 
coapanies, rougblJ divided up •• follows: 

Company Percentage share of production 

Grafo Regia 60 
Polrcel (CELllEX) 18 
Celloprint 8 
Mova Pack 8 
Ottaers (mainly 
small converters) 6 

All the main companies have a very high lP.vel of technology, as high as 
the best converters in industrialized countries. The traditional processes 
used in the plant• of tbeae converter• are: 

Printing: 

Dry lamination: 

Hot-melt coating: 

Extrusion lamination: 

Some plants also have: 

Vacuum metallization: 

Co-extrusion blow moulding: 

Rotogravure process. T~!ere are few 
machines using the flezographic process 
because customers prefer rotogravu~e 
printing. 

With adhesive in solvent. Sometimes 
water-based adhesive as in paper/aluminium 
foil laminate. 

With waxes or elastomers. 

Extrusion of LOPE in a thin gauge between 
two layers of plain film, with or without 
adhesives. 

On paper, OPP and cellophane. 

For three layers on circular die. 

It is obviously possible to produce all kinds of flexible packaging with 
this equipment. 
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Tb• raw aaterlal• ••ed bJ t•••• bl& coayert•r• are •b .. t• and flta. aade 

Cellophane 
OPP and cast polJPrOpJl•ne 
LDPE 
ROPE 
llJlon 
PolJHter 
Paper 
n-lnl- foll 

TheJ also use resins for extrusion l .. ination such as: 

Ll'PE 
EVA (copolJller) 

The laminates which are generallJ produced bJ these converters are: 

Saran-coated cellophane + LD~E 
OPP + LOPE 
Cellophane + LOPE + aluainiua foil + paper (by extrusion laaination) 
Polre•t•r + LOPE 
PolJHter + al-l•l- foll + LOPE 
NJlOn + LOPE 
Paper + aluain\ua foil + LOPE 

The main problems that the converters have are that: 

(a) Their market is not growing fast enough due to the restrictions on 
consumption. For the same reason, likelf end users refrain from making new 
investaents in packaging equipment; 

(b) The qualitJ of their raw aaterial• is not good enough either in the 
iilms or in the resins. The sophisticated equipment they have requires film 
with a perfect regularity of gauge, flatness, aelting point and so on; 

Cc) It is difficult to iaport specific films or resins not produced in 
the country, such as polyester. surlJD and EVA; 

(d) Such imports are verJ costly; 

(e) They are not satisfied with the correct and accurate specification 
of polyethylene resins and think that what they receive does not correspond to 
their specific order. 

In view of this situation and particularly of the restricted market, the 
tendencf of the large co~verters would be to go more and more towards 
sophisticated, special-purpose packaging to increase added value. One 
possible danger in this situation is that customers have to buy more elaborate 
pack•ging than they need. A solution is to have more small converters 
pr~ducing simpler and cheaper packaging with a sufficient level of per!;nnance. 

G. Forecast consumption of plastics in packaging 
In 19fti 

It is verJ difficult to get an accurate idea of the actual cons1111ption of 
plastics in packaging in Beslco, because the latest statistics available are 
from 1980 and the forecasts at that time have proved absolutely inaccurate due 



to tb• dl•tortloa of con•1mPtlon lit lb• rear• 1911 and 1912 aad tb• effect of 
tl• econoaic poller ~f 1912. Coneeqaeatlr. the following walu•• for 
con•11111ttion of plastic• in packaging are approxlaate. 

Forecast consaaDtion ,, ... - ln>ected annual growth 

If!! of llexico World lledco World 

L.. terial ('ooo tonnes) (~) (~) (~) (~) 

LDP~ 200 52 25 5 6 

BDPE t\O 10 11 6 5 

PolnropJlene 10 11 10 1 10 
PVC 50 13 23 " 6 

Polfst,rene 15 4 12 2 5 
Cellophane 10 3 -8 -12 

Others __! - 19 50 8 -
Total 386 100 1<'0 

The per-capita consumption of plastic packaging in Mexico in 1985 is 

eatiaated as 5.4 kilogrammes compared to 13.0 kilograanes in the world as a 

whole. 
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III. TISITS 'l'O IWl-MTDUL paouuc;as AllD cm11nas 

Th• expert aade Yiett• to Yarioue CQllP&ni•• fraa wbicb tbe following 
lnforaation i• deriYed. 

A. Polietileno National de Bexico 

Thi• comipanr aates fihu of lov-deneitJ polJ•thJlene ueing an extrusion 
blow moulding procee1, prints the fila and converts it ~nto bags and pouc~es. 
The equipment coneiets of: 

14 extrusion aacbinee, ... 11 and aedium size 
8 bag aachines 
3 printing aacbines, four-colour flexographic process 

Three of the extrusion machines can print the fil.a in line. 

The total production is 400 tonnes per !llOnth. 

The rawaaterials used are aainly LOPE and a very ... 11 quantity of 
HDPE. All the polJetbJlene resins coae froa PlllEX without technical data 
sheets giving the specifications of the resin. The qualitr-control manager is 
not warned of variations in the type of LOPE (grade, derasitf. slipping 
addithes). although these can cause probleas of qualit:r- The resins do not 
bave good regularitJ and consistent qualitJ. The fila is often stickJ and 
bags are not easy to open. 

The equipment of this plant is not really up to date. They have no 
rotary die which could even out the variations of thickness in the film which 
are very large (± 10~ in surface. and 25~ from point to point). 

Cooling of the balloon does not exist. The v~ste pieces, which are 
around 10 per cent, are sent to another coapany tbat pounds and regranulates 
the11, which is certainlJ more expensive than if this companf did it themselves. 

This company's aarket is mainly in bags and pouches for comaercial users 
and pre--cut rolls. this market does not require a very high quality product 
but it i• obvious that the present quality is insufficient in the case ot 
rolls of bags, mainly due to the low-quality resin and the o~solete equipment. 

B. Celloprint 

This company produces laminates of different kinds and other flexible 
packaging materials in printed rolls. The processes used are extrusion 
lamination with flexographic and rotogravure printing (making their own 
cylinders). Their equipment consists of: 

1 flexographic press, central drum, six-colour (rarely used) 

3 rotogravure printing machines, four-, six- and eight-colour 

2 old rotogravure machines, wix- and three-colour (out of service) 

1 dry lamination machine (800 an> with hot-melt coating equipment 

2 machines for extrusion lamination, with equipment for primer coating 
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1 wtrf •p-to-date aacblae for •ztraalon 1 .. lnatlon vitb cG11pUt•r (vidtb 
1,200 ... doable corona treatment) 

15 slitting .. chines 

Equipment for designing and engraving pbotogravure CJlinders 
. 

the rav aaterial• and tbe qQantitJ of each a•ed bJ Celloprint are: 

Tonnes per mionth 

Cellophane 
OPP 
LOPE (files and resins) 
Paper 
Aluminium foil 

Total 

90 
5 

120 
50 
60 

325 (about 3,800 tonnes per rear) 

Celloprint use a small quantitJ of imported polJester and surlyn. 

The at.in laminates produced bJ Cellopr~nt are: 

Cellophane + LOPE 
~=-~ + LOPE 
Cellophane + a~aainiua foil + LOPE 

!n the extrusion lamination p.·ocess, 12-mkron LDPE is extruded at 35o•c 
between the two films for bonding, one of them is coated with a primer, ADCOTE 
M76. The LOPE resin used for the extrusion comes from PEKEX or is imported 
from Dov Chemicals in the United Stat~s of America. the extrusion lamination 
sometimes uses polypropylene resin as the firm has some stock of Tenite from 
lodalt. 

Cello?h•ne is still largelJ used bJ Celloprint for flexible packaging and 
OPP has ~ot really taken its place in lamination, even though the price is 30 
per cent lower, because it is not so easy to convert. The dryer temperature 
aust be limited and the flatness of the OPP film is open to criticism. 

Celloprint also uses a small quantity of polJP.ster (Mylar) from DuPont, 
(United States of America). The O~P films used by Celloprint are co-e1truded. 
The aluminium foil (9 micron) is laminated in Mexico by the firm Alcan who 
import aluminium. 

The market for converted packaging went down in 1982 by 4 per cent, but 
in 1983 it grew again bJ l per cent. Celloprint say that they have 39 per 
cent of the market for flexible packaging. This is lilely to be an exaggera
tion since, as will be seen, Grafo Regia, another converter visited by the 
expert, claims to have 70 per cent of the market, also an overstatement. 

However, Celloprint is a large converter and its equipment is very good, 
with performance and capacities not at present fully utili~ed. For example, 
the Rotomec printing machine runs at a speed of 90 metres per minute when this 
machine can normally run at 120 metres per minute. 

the dry lamination process could be developed further. 
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c. lotopla• 

Thi• coapanf .. tea tank• and large-capacitJ container• in HDPI. 
are intended for the •torage or transportation of cheaical product•, 
for the pharaaceutical and food indu•tries, and water •torage on the 
buildings. 

TheH 
liquids 
roof of 

the proce•• used is rotational moulding in wblcb tbe mould l• filled with 
the necessarf quantitJ of HOPE powder, then closed, heated up and turned in 
the two direction• without pressure. Wben the mould ls cool, it l• opened up 
and the .ouldei piece eztracted. The crcle l• one boar. Tbi• proc••• i• the 
cheapest of th<~ moulding proce:1ses. The cost of the 110uld itself is onlJ 
Si,000. 

The raw material, HOPE, is completelf imported, .. inly from DuPont, 
Canada, who supply detailed specifications of the properties of their product, 
unlike the local •upplier, PEllEX. 

Rotoplas are not satisfied with the qualitJ of the locally-produced 
aaterial especiallJ as the risks involved in the end use of their products, 
i.e. storage of chemicals, aake absolute reliabilitJ of qualitJ essential. Ro 
slightest weakness in their tanks and containers can be tolerated. 

On the otber band, the process involved in iaporting tbe raw .. terial ls 
very complicated from the administrative point of view and aany tiaes Rotoplas 
bas had a shortage of HOPE. 

The price of HOPE is 150 pesos per tilogranme whether it is local or 
imported. The firm's consumption is 15 tonnes per month. 

This market is growing due to the low cost and the ireat usefulness of 
these tanks and containers. Many end users are switching from steel or 
fibreglass tanks to plastic ones. 

The director of the company informed the expert that an association of 
plastics converters now exists to represent the interests of the converters 
aore powerfully to suppliers such as PEMEX and to the public authorities. 

o. Celanese Kexicana (CElJl!X) 

This company is mainly concerned with the processing cf chemical products 
and polymers. with the production of synthetic textile fibres and lately with 
flexible packaging. The flexible packaging is produced by a CELllEX subsidiary, 
Polycel, which used to be strongly integrated into the main company but now 
has more independence as CELMEX expect to sell their own films to other 
converters. Polycel toot advantage of this to invest in an OPP production 
machine. 

CELMEX produce regenerated cellulose film (cellophane). They are the 
second largest producer of cellophane in Mexico, with a capacity of 7,000 
tonne• per year. CELME"• expect to remain in the market with cellophane as 
long as possible and in any case to maintain their market share with OPP 
film. Their policy with regard to cellophane ls to reduce the thicknesses of 
film from 35 to 33 and 28 grannes per square metre for use in laminates and to 
promote the use of saran-coated cellophane film. 



- 21 -

CILllKX produce OPP flla wttb a copol,..r eatru1loa coating patented bJ 
Volff (federal Republic of Geraanr>. Th• production capacitr of the Volff 
.. chine i1 4,000 tonne• per rear. The c011Panr 11 1eeting authoritr for an 
inwe1taent in a new 4,000-tonne .. chine vbicb would be in production in 1989. 

CELllEX al10 produce polyaaid resins for fibres and .. te filal with nylon 6. 
Thi1 i1 eatruded cast fila u1ed for laaination with LDPE to &lake fleaible 
packaging for proce11ed 11eat. Tb• fir11 eapects to ... ke an oriented nrlon fila 
in tbe future. 

CELllEK produce the polre1ter re1in (polretbylene terephtalate) for 
textile fibres, but they do not expect to .. ke oriented polyester film in the 
future. It requires too expensive an investaent for su~h a limited aarket, 
even with the .. ny industrial end uses such as in aagnetic tapes, graphic art 
and insulation. 

However, CELllEX are going to supply their polyester resins for the 
production of extrusion blow moulded bottles, but this application is just in 
the launching stage. 

Polycel estimate that the total national produ~tion capacity for 
converted flexible packaging is around 82,000 tonnes per year and that their 
share in this is 18-19 per cent. 

I. Grafo Regia (Monterrey) 

This company is integrated in the Visa group and produces flexible 
packaging. Another company in the group, Famosa, is concerned with the 
fabrication of cans. 

The origin of the packaging activities in Grafo Regia was the production 
of labels for beer bottles. Today, they are certainly the largest converter 
of flexible packaging in Mexico. There are five departments concerned with 
design and engraving of cylinders, lamination, printing, production of film, 
and finishing. 

Grafo Regia produce all kinds of 1&1Dinates with paper, aluminium foil, 
cellophane, OPP, polyethylene, polypropylene, surlJ11, EVA, nylon and polyester. 

The processes used are: 

~ry lamination 
Coaling 
Extrusion lamination 
Hot-melt coating 
Co-extrusion 
Vacuum metall~zation 

In the finishing department, they have an embossing process and they 
produce tops for beer bottles. 

They are also licensed to use the French process, Doypack, for producing 
"stand-up" pouches and theJ have the equipment for this. 

Their converting equipment is very impressive: 

4 drr-lamination presses 
9 printing machines 
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2 ertra•loa-1 .. taatloa .. c,la•• 
1 vacaaa .. talll&atlon .. cbln• 
l of f••t printing .. cbin• for paper 
1 co-extrusion .. chine 

A lot of other aachines such as hot ...... lt coaters, slitting 
aachines, ellbossing aachines, and so on 

The tJPes of co-ertraded fila are: 

RDPE + LOPE 
RDPE + BYA 
RDPE + surlp 

The coapanf think that cellophane will continue to be used because their 
customers still have old packaging aachines that do not accept the OPP film. 
TheJ iaport polyester with great difficultJ and are looking for a European 
supplier. 

They also use pol1vinyl alcohol (aqueous dispersion) to give an ox1gen
barrier coating. 

Grafo Regia can certainlJ aake all possible kinds of flexible packaging. 
TheJ can use and process all the varieties of rav aaterial to be found on the 
international aartet. TheJ could specialize in solving all the aore difficult 
packaging probleas but the risk in this is to become involved in prooucing 
more sophisticated packaging than the market needs. 

F. Polycid 

This company belongs to the gro~p CYDSA. It produces only PVC raw 
material and has two plants, in Tampico and Kexic~ City. It polymerizes the 
vinyl chloride monomer which it gets from PEKEX by the processes of bulk, 
suspension and dispersion polJmerization for hOllOpolJmers. It also aakes the 
copol,aer aceto-chloride for records. 

The production at Polycid is 72,000 tonnes per year, ••inly in suspension 
resin. 

Polycid is connected vith the firm G. Goodrich (United States) whose 
specifications for vinyl chloride monomer are more stringent than those of 
PEMEI. Polycid complain about the qualitJ of monomer from PEM!X. 



- 30 -

lY. SUIUIILlft OF P&CUGDG roa DIPPIRllll rooo nooucrs 

the different plastic packaging aaterial• haw. YMr\oaa properti•• which 
aate th .. 90re or leas suitable for different foodataffa. ror ezaaple: 

(a) LDPE i• not ca11patible with oil and fat• •• it bas a Yerr high 
peraeabilitJ to oz11en. tb~refore fats and all other products which have anr 
aenaibilitJ to osidation abo~ld not noraallJ be packed in LDPE; 

(bi 
too bigb. 

HOPE i• better in this respect but the os11en tran .. ission is atill 
It la a ailtake to package oil in a BDPE bottle; 

(c) OPP bas a good fat resistance, but high gas peraeabilitJ. 

Vitb this sort of consideration in mind, this chapter gives recoaaended 
trpes of packaging for different tinds of food products. The right kind of 
packaging bas to be used for the protection of the food packaged. 

Type of food product 

Edible oils 

Confectionarr 

Biscuits 

Bread 

Meat 

Processed meat 

Noodles 

Potato chips 

Rec0111Rended packaging 

OnlJ PVC br• -ies are suitable. All polJolefin 
solutions (HOPE blown containers) must be rejected. 

Pouches of OPP fila (30 u>, on vertical fora-fill
aeal aacbines, or OPP/OPP sandwich-printed 
laainate. 

Twist wrap for candies: 
thin gauge PVC (25 ~), metallized PVC, 
metallized cellophane, or cast polypropylene. 

OPP single film (30 ~>.OPP/OPP sandwich-printed 
laainate, saran-coated cellophane. Much surface 
printing to avoid discoloration of biscuits. 

Shrink PVC, perforated polyethylene. 

Stretch PVC on cardboard plate. For big pieces of 
meat in wholesale trade, laminate bags of 
Polyamid/LOPE. 

Vacuum packaging: 
laminated saran-co~ted cellophane/LOPE, 
nylon/LOPE, 
polyester/LOPE, 
cellophane/alu•inium foil/LOPE. 

OPP single film (30 or 35 µ) or 
laminated OPP/LOPE. 

OPP and metallized OPP (35 ~>.or saran-coated 
cellophane bags on vertical form-fill-seal 
machines. No laminate with LOPE in contact 
with chips. 



laacb 

Wu ta 

Caffee 

llineral water 

Vinegar 

lice 

Salt 

Spices 

Dry vegetables 

Fresh vegetables 

llargarine 

Butter 

Liquid milt 

Dried milk 

Olives, gherkins 
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IAalaatee: 
e:ran-coated cellophane/LDPI, 
polJHter/LDPI, 
oriented polJaaid/LDPI, 
aetallized OPP/LDPI (YaCUUll packaging). 

Laainates: as aboYe. 

Vacuua packaging: 
Laainated oriented polJaald/LDPE, 
Laainated polJ .. id/LDPI, 
L .. inated polrester/LDPE, 
aetallized oriented polJaaid/LOPE, 
aetallized polrester/LDPE.' 

PVC blow-moulded bottles only. 

HOPE blow-moulded bottles. 

LOPE bags on vertical form-fill-seal aachines. 

LOPE bags on vertical fol'11l-fill-seal machines. 

Laainates: 
saran-coat~d cellophane/LOPE, 
oriented polyamid or polyester/LOPE. 

LDPE bags. 

Perforated LOPE or HOPE bags. 

Tbermofot'IDed PVC, or 
aluainiua foil/paper (not polJ•trrene). 

(as above) 

LDPE or HOPE extrusion blow-moulded bottles. 
produced in the plant where the milt is 
prepared. This is also the cheapest solution. 

Laminates: 
metallized OPP/LOPE, 
aetallized polrester/LDPE, 
LDPE bags in cardboard boxes. 

Laminates: 
OPP/LOPE, 
polyester/aluminium foil/LOPE. 
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'I'. PACUC:IllC Ill.CRIBS 

Tbere are a lot of different pactaglng aachine1 in tbe world, but 901t of 
tb .. are divided into three categories: 

(a) Vertical for.-fill-1eal aachines; 

(b) Horizontal fora-fill-1eal aachine•i 

(c) OYervrapping aachines. 

Vertical fora-fill-seal .. chines 

Tbe1e aacbines are generallJ not verJ fast. The average speed is 45 to 
50 packets per ainute. The pre-weighed product drops bJ gravitJ feed into the 
pouch that bas just been aade and whose sealing is not yet cool. The last 
side is then beat-sealed. The threshold sealing teaperature of the fila aust 
not be too low. In the c~se of LDPE, the verJ low densities under 0.922 
should be avoided. 

On these .. chines, there ate large 1teel surfaces in contact with the 
film. This aeans that the film aust have good slipping properties and not 
1tict to the sealer jaw. 

Horizontal fora-fill-seal aacbines 

These are generallJ very fast machines, running at 140 to 180 packets per 
minute. The dwell time at the heating bar is very short and in this case the 
thresh~ld sealin[ temperature of the film must be the lowest possible. Even 
at low \.emperatures, there is alwayg a risk of the film adhering to the 
machine and, as the film is in contact with a long steel surface, its slipping 
properties must be excellent. At the same time, it must be strong enough to 
support the weight uf the product. 

These ••chines always aake a longitudinal fin seal, i.e. two edges of the 
same side of the film are sealed together at the seam of the po~ch. 

OVervrapping 

These machines either directly wrap the product placed on a preform, or 
overwrap boxed products such as biscuits and cigarettes. These machines are 
not very fast, except for those that wrap cigarettes. They need film of a 
very good flatness, non-curling and with a good slip. 

Most of these mAcbines were made to use regenerated cellulose film 
(cellophane), and they cannot always b~ used easily with the new OPP film. 
The OPP film must be sealed at 130-140•c and the sealing jaw must not be 
heated over 16o•c since at this temperature the film shrinks and melts. The 
threshold temperature is about l~~·c. The margin of temperature control is 
very narrow and the regulation must be accurate to within plus or minus 2•c. 
With cellophane, the sealing can be done at any temperature from t2o•c up to 
2oo•c. 

The plastic films also have a greater or lesser static electricity 
charge, which it is po11ible to limit by anti1tatic additives, but some 
machines have also to be equipped with non-conductive bars. 

The Mexican producers of packaging machines have to pre-plan these 
modifications on their equipment and for this they need to maintain very good 
c01111unications with the produc•rs of film and the end users. 
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YI. DftilLID no.DDATIO.S 

1. Tb• Droductlon capaclt1 for low-d•n•lt1 polr•thrl•n• (LOPE) 
•hould be lncrea1ed 

This i• generallJ recognized as tbe first prioritJ lo the deYelopeenl of 
plastics in Bexico. Io a situation where Bexico produce• •o ... ch crude oil 
(th• ba•ic aaterlal of LOPE> and where the countrJ has to l11pOrt at l•a•t half 
the LOPE which lt uses. there l• eYerJ good r•a•on to ala at ••lf-•afflclencJ 
ln producing thi• pla•tic. 

LDPE ls the 901t frequenllJ used aaterial in plastic packaging and d ... nd 
for it is likelJ to grow faster than for others. The cost of transportation 
of the resin is high in relation to the cost of the product and also the 
international price of L!>PE is subject to fluctuations according to the 
surplus or shortage of stocks. It is feared that iaport restrictions aay ba 
introduced in the near future and it is essential lo deYelop nev production 
capacity to supplJ the domestic converting firms with the LDPE theJ need. 

2. The gualit1 control of pol1eth1lene resins should be iaproved and accurate 
specifications giYen for the lJP!S of resins appropriate to each kind of 
end use 

The converters are geaerallJ not •atlsfied with the qualltJ and the 
regularitJ of the resin that lheJ receive froa PlllEI. If specifications are 
supplied. they are not sufficiently detailed and converters do not know if 
l~ey are accurate. The following different types of resin would certainlJ be 
needed in the packaging industry: 

(a) LOPE, der.sity 0.917, grade 4, for extrusion lamination. extrusion 
coating. and all laminates used on horizontal form-fill-seal machines; 

(b) LLPE. density 0.922, grade 4, for dry laaination to give 
lransparencf; 

(c) LOPE, density 0.920. grade 0.7, for single film, bags and pouches; 

(d) llDPE, 0.930, ~rade 2.0, for lamination with heat resistance over 
1oo•c; 

(e) Copol!lll8r EVA (4~ of vinyl acetate> for easy beat sealing, and for 
lamination with OPP. 

It would be a great advantage if all these types of re~in could be 
produced in Mexico. 

3. The guality of low-density polyethylene (LDPE) films for 
lamination should be improved 

There is a big difference between the film produced for single bags and 
pouches and th1' )roduced in rolls of flat film for lamination. In the first 
case, the qual•~J and regularity of film is not a top prio~ity, but ;n the 
second case, the quality and the speed of the lamination process depend on the 
perfect flatness of the file. Irregularity of thickness must not exceed 
10 per cent from one point to another and S per cent in gra111es per square 
aetre. 
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n. .. .t,..at for ertndlq tllH• tne1 of LDPI -•t be .,re 
1oplal1ticated than other• ia tenu of controlled cooling of the balloon and 
co~ct aizlag oa tb• dle. 

The recrcling of wastes au1t be done bf the saae conYerting plant in 
order to be 1ure tbat it is the s ... t}Pe of resin. 

4. Polnroulene relia 1boald be proclaced in lledco 

PolJProprlene is the polfmer whose •se is likelJ to grow faste1t in the 
aear fatare. There are no reason• vhf the cost of prodaciag polJPrOpflene 
should be higher than that of LOPE. In the steam-cracking process, polJ
propflene is produced aloag with tile large qaantitJ of ethrlene which is 
needed and the UIOUDt of polJPrOpJlene so produced is probablJ in ezcess of 
present requirements. Tbe development of OPP fila will require aore and aore 
imported resin. At present, the production of OPP ~ila is about 10,000 tonnes 
a rear and it will probablJ grov to 20,000 tonnes a fear in the nest fiwe 
fears as it replaces cellophane. Kexico bas enough production capacity for 
oriented polyprop1lene film for the next five fears. 

In injection blov-aoulded bottles, polJPropflene will be increasingly 
used instead of low- and high-densitJ polJelhflene, because although 
polJPrOpJlene suffers froa poor resistance at te9J1>eratures below o•c, this is 
aot a problea in the cli-te of lledco. 

The tJpes of OPP film that would be produced are: 

(a) Non-beat-sealable film. base films in 20 microns or 0.8 microns; 

(b) Heat--sealable film produced by co-extrusion (25, 30 and 35 microns) 
or as coaling (1, 1.2 and 1.4 aicrons). 

S. The production of siaele and cheap packaging by the ... ner, local 
converting firas should be encouraged 

There is certainly a need for relatively siaple packaging which could 
easilJ be produced bJ the ... 11er converters using single OPP fila printed 
with a flexographic process. It is said that custa11ers prefer rotogravure 
printing and this is probablJ true for a certain level of customer and for 
important orders. But for ... 11er casto.ers with liaited orders, the 
flexographic process is auch cheaper and the delivery time shorter. Of 
course, big converters tend to prOllOte rotogravure printing because theJ have 
the equipment for this. It should not be forgotten, however, that in the 
United States of .America, SO per cent of packaging printing is done by 
flexographic process. 

As in all countries, there is a market here which is not best served by 
the big converters with sophisticated packaging, but by smaller local firms 
who can offer good and fast service, good COlllllunication, and reas~nable 
quality at reasonable prices. 

It is advisable to give help of a technical nature, advice on aaterial 
properties and performance, machinery and so on, to these smaller converters 
to help them remain viable in the face of competition from larger firms. 

Such advice could be given bJ the Laboratorios Nacionales de Fomento 
Industrial (LAJIFI) (th~ National Laboratories for Industrial Pr0tnotion). 



• 
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6. It \1 de1trabl• to lttrod•c• proclactlon of P!C bottle• ta the 
plant1 which produce the liguid which thet will contain 

The production of extrusion blow .oulded bottles lo special plant1 is 
relatiY•lJ eapensiYe. It inYolYes transportation of the eaptJ bottle• (a big 
Yolume although a light weight) to the filling plant and the need to wash the 
bottles before filling to aate certain that the in1ide1 have not becOlle 
poll•ted during transportation. 

To in1tall a bottle .... kiag .. chine in the plant which produces the liquid 
\1 aot 10 great an inYeataeot. Its operation i1 ea11 and the bottles which 
are aade can be i ... diatelJ forwarded to the filling point, thus guaranteeing 
the sterilitJ of the inside. 

This would be an especiallJ good idea for the producers of edible oils 
and aineral waters. 

7. The production of vacuum-metallized fil.as should be encouraged 

In aanr ca1es, these could replace aluainiua foil, thus reducing imports 
of aluminium. Cellophane, OPP, polrester and polraaid are the base films 
which can be metallized. The capacitJ to aetallize already exists in Meaico. 

8. The production of oriented ntlon fila for use in laainatea should 
be proaoted 

OPP does not have the same advantages that cellophane has as a base for 
laminates with polyolefins. This is due to the limited heat resistance of OPP 
(no more than 14o•c where that of cellophane is over 2oo•c>. 

The laminate OPP/LOPE, which is currently produced, needs a very low 
threshold sealing temperature and mostly a very accurate range of sealing 
t-.perature. 

In countries where cellophane is disappearing, OPP film can late the 
place of it for single fila packaging, but for laminates, it is polyester or 
oriented nylon which are now generallJ used. In these countries, these two 
fllas are also cheaper per square inch than cellophane. 

It bas already been aentioned that polrester, which would be the best 
support film in laainates, is not expected to be produced in Mexf ~ in the 
near future due to the cost of investaent. 

In view of this, the best alternative for the short-to-medium term is to 
promote the production of oriented polyamid film which Mexico is in a good 
position to do. The resin is produced in Meaico and cast nylon is also being 
produced. The cost of investment is not very great, but it would be necessary 
to acquire a patent from the Japanese firms, KOJHIN (AKILON) or UNITICA 
(EMBLEW). 

9. Some improvements should be made in the various technological 
processes used 

laproveaents would include: 

(a) Improving the technology of extrusion blown polyethylene by using 
rotary dies, and iaproving cooling and tension coutrol; 



- 36 -

(b) leeplng up with the dewelop119nt of 1olwentle11 laainating technolo&J' 
and equipment; 

(c) IaproYlng the qualitJ of flexograpbic printing among the ... 11 
conYerters, including good stereo qualltJ; 

~d) laproYlng the qualitJ of printing inks and aYoiding the u1e of 
tolaol sohent. 

10. The use of co-extrusion technology for packaging ahould 
be prcmoted 

The big converting plants alreadJ have verr good equipment for 
co-extruaion. In the expert•s opinion, there will be a big deaand for this 
tJPe of packaging. For example, HOPE co-extruded with verJ low-densitJ 
polJethylene or even better with EVA can be used on vertical fora-fill-seal 
aachiaes with beat aealing rather than with iapulse sealing. This is a cheap 
solution for all-purpose packaging. 

Given that llexico produces polJaaid. a aecoad i11POrtant po11ibilltJ with 
this technology aight be the co-extrusion of polyaaid and low-density 
polyethylene which should have very good oxygen-barrier properties. 

11. llore information and technical assistance ahould be aade 
available to the end users 

It would be desireable that LANFI should be more involved in giving 
technical advice to the end users in the food industries in order to help them 
in the choice of the right packaging materials and packaging machines. End 
users should as far as possible be brought together for information confer
ences and seminars to increase their knowledge of the propertie~ of all the 
plastic aaterials on the market and the types of packaging machines and the 
sultabilitJ of the one to the other. This would proaote the inatallatlon of 
automatic packaging srstems, which increase the output of plants, and. if the 
right materials and machinery are chosen, improve the protection of the food 
product being packaged. The end user needs a source of advice and information 
which is independent of the suppliers of packaging materials and machinery. 

• 
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JOB DISCIInIOll 

(DP/llEl/12/010/11-53/31.7.1.) 

Coa•ultaat la tbe productloa of pla•tic pactaglag 

Oae moatb. 

&8 IOOD a8 po88lble. 

llezlco CltJ, vitb traYel within tbe countrJ. 

To as•i•t the Governar.nt in the definition of a 
national packaging cou•uaption and aanuf acture poller; 
ln the elaboration of integrated guidelines, 
regulatioH and :.ii~cntlves for the development of the 
pactaging-11anufacture industries, according to the aain 
national need• and priorities; and in the rationaliza
tion for econ011ic-planning purpo•es of the packaging 
aachinerf ur·d in the countrJ. 

The con•ultant will be a•1igned to SECOFill (llinlstrr of 
COll9erce and Industrial Pr0110tion> and will report to 
the Director General of Food and Con11111er Goods 
Industries or the delegates thereof if 10 deterained 
and be introduced to the national counterpart(s) for 
the mission. The consultant will specifically be 
expected to: 

1. Get acquainted vith the existing studr on the short 
and .. diua tera forecast for the consuaption of 
packaging in the countrr, as well as with the 
report• of former experts who have recentlJ carried 
out aissions related to the technical field of the 
pre•ent one; 

2. Get acquainted with the aain principles and 
priorities of the Government'• economic policy and 
analJ•• their influence or effect on the utiliza
tion and manufacture of plastic packages in the 
countrJ; 

3. Visit soae iaportant plastic and laminated-package 
user and manufacturer industries, to ev•luate and 
discuss the present conjuncture of plastic 
packaging in the country and define the main 
parameters which have a definitive influence on the 
country's self-sufficiency in plastic and laminated 
packages; 

4. Elaborate and propose a programne of technical, 
economic and legal .. asures for the promotion and 
guidanc. of the development of the country's 
plastic and laminated-peckage manufacturer lndustrf 
in the light of the Government's econ011ic policy; 



Qaallfication•: 

Language: 
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5. ~lwe ad boc adYlc• oa .. tt•r• wltbla tbe tecbalcal 
field of th• al••loa wbene.er •peclficallJ 
reqaested bJ th• aatioaal coaaterparts. 

Th• consultant will also be ezpected to prepare a final 
report ••tting out tbe findlag• of the aisslon and 
rec.,...adatlon• to tbe Gower .... nt on farther action 
wblcb ai1bt be taken. 

Plastic pactaglag tecbnologi•t wltb a an\versitJ degree 
or eqalYalent ezperleac• and •peclfic capacltJ with 
regard to techno-econoaic •tudle• and indu•trial 
planning. 

Engli•h (Spani•h an •••et). 

The on-going project •ae•earcb and Development in food 
Proce••ing and Packaging Tecbnologr• was sabaitted for 
a thorough revision in the light of the related 
~riorities within the present Governaent progra.11e, 
na11el1: effective substitution of iaport•. eliaination 
of non-indi•pensable iaport•. con•olidation of an 
es;port industrial capacitJ. develop11ent of technologf 
in the prioritJ sectors and rationalization of the 
production activitJ. 

The revised project is aimed at providing the 
Government with basic working elem1!nts and specialized 
advice for the elaboration of an appropriate policy for 
the development of the packaging industries in the 
light of the actual economic conjuncture of the country. 

• 
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