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1.1 

O!ntm Naci.onll de &Nases y &lbalajes (QB) is the Q:I\~ fJaecutq lgercy in 

am of the Project J'R/QJB/81/012. Its activities ue aimed at iaproriqJ the eqnip-nc, 

tednical expertise and Cb."11111ization of the Ottre. It bas a staff of 84, inc:ludq 

the adllinistrative mplayees. 

Its four aain departments are the fol~: 

- :onsttuction of -=hinery protocypes (inc~ repair services) 

- investigatians 

- tednical (~ tednical and ecormic aspects) 

- tecbnical services (q>eratfrw in areas of packa@q design, plami.zw and tednical 

inf~ion). 

1be ~ of lrM!scigation, to Wdch the expert taS assigned, covers the problems 

associated vi.th standardization, cp1lity c:anaol, differenc aspects of consmer packagfrw 

usq plastics, paper and board, glass and transit packagq. 1be aain purpose of the 

expert's assignllent, in accordance vi.th the job description, "8S the assistance to aEE 

in trainfrw spec.ialists for the develqnent of research '"Ode on how to obtain a better 

cptlity in the procb:tion of plastic films am laainates. 

1.2 <l>jectiws of the mission 

~ to the job description the foll~ activities ~re carried our; ~ 

the mission: 

a) 11:?VBluation of procb:tion of flexible mterials and determination of develcpnenc 

tasks in the field; 

b) elaboration of prqx>aals £or the apansion of the use of flexible pac:lcag~ materials 

for food and pha:mKeutical procb:ts; 

c) recaimndationa on necessary expmwion of laboratory activities in the lfFt of 

deYel.:ipnenc of ruearch writ in the field of flexible packagq mterial~; 

d) ore,anizq conferences on the 111111tioned IUbjects; 

e) providirw infornation on technkal literature concerned with the mmtioned subjects. 
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2.1 RecallleDl&ticn CX111Cellli5 present proclJ:tians of flexible mterials and plastic sheets 

Pblyethylene films PS sheets and Al foil ard its• laminates (based cmpletely an 

iapJrted J::af naterials, excl~ paper), with ~ procb:ed in a limited ....-:, 

c:mstitute the anly mterials of the malysed ~ Web are mu aamfactured in OJba. 

1be iaprowwwL in the econmics of the pnsent procb:tian met.bods and applications 

should be c:msidered as first priority, not cp!Sti~ the need for a greater diversification 

of. these mterials. 

f4dpp~ coextrusion lines with the die enablq prociaion of UH fibm SC>-<lO 9D 

thick and PS exttusian line with additional die for proclttion sheets of about half the 

thickness of the ones actually used, should bM? an evident influence an the iapn:Mnent 

in this respect, provided that the Q£E specialists will assist in the inplanentation of 

tbimer aaterials into the aarlcet. It is recamiended to chedt Ylether the price for the 

thimest PE film procb:ed !DI {35 '!llll) provides sufficienc deaand for the prociJction of 

this film. 

It is highly recmmended to accelerate the CJ£E proga:w for inplmentation of 

UH shrint fibm for collective wrapp~ as a partial sUistitute for corrugated boxes, 

that nay assure appraxinately 3C'l. recb:tion in the packag~ costs. Pl.a.sties waste 

teey:l~ processes initiated and concb:ted by Plasticos Incilsttiales should be expanded, 

especially of already URd paclcages and heavy clJty bags for fertilizers Ytich represent 

a good exa11ple in this case. ~ detailed suggestions on the aboue mentioned subjects 

are given in section 3.4 also contaf.nUW recannendatiow for further developaent of PE 

fibs area. Sugestions wre llllde in respect of J..UR and tu! film procb:tion, 

as a to9)' to recb:e resia\ inports. A proper analysis of this task includq - a caiplete 

picture of the possible applications of these f ilrm prepared by the Q£E staff should 

llM! a decisi1ie influence on the UM!sanents in thU case. 

2.2 iecamlendations concemirJs the .mstitucion of oriented eolyprq>ylene for cellq!hane 

at the basis of a detailed analysis given in Section 3.2 ncallll!ndatiorw wre lllll:S. 

• 

• 
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for a gracllal sWstituticn of coexttuded CIP film for cellqilane wbich is piesently 

~ iapaned. 'Ibis sbstitution should provide savirws in the r.llW! of ts $ 900 per 

tm of sU>stituted cellqJhane. 

Prq>osals ~ the r-.e of film tbidcnesses dependUW on tbe type of procb:ts 

to be paclced and their wight wre given in Serticn 3.2. It is assuaed that tbe aperierx:e 

8fithered ma the awl:icatiClll of the iJll>Otted (ff film will have an essential influence 

en the final decisions ~ the evenbal local procb:tion of the CIP film. 

1he coextrusion process in the case of CIP film ~. shows a c:IP.finite acMdage 

ouer the tradkioml cmtiJW processes, as indicated by the operaciJW, inveselalt, mstage 

and aaterial costs. 

2.3. Rec.11111e1ditions c:cn:erni1!5 procb:tion of flexible laainates by c:oatiJJ5 and laminatg 
ready:aade films 

1here is a need, especially me to the high tuuidity conditions in Oba, to expand 

the awlication of high barrier mterials and to adjust them to different procb:ts and 

paclcag~ tedmicpe requirments. A particularly essential role can be fulfilled in 

chiS case by the different plastic and non-plastic mcerials cad>ined in the fom of 

laminates. The sbort.age of this type of aaterial ~ to their high price, is evident 

in ru. and c:lie to this all efforts should be concentrated on the proper use of the 

extrusion line installed in Cad>inado de Papeles Blancos de Jatibonico, beiJW the only 

me of its type in Clibe. lklfortmately i.., to new the line has only been used in the 

prcdJction C1f PE coated papers as oveiwrap of writU. and offset paper produced by chis 

plant. 

Tak1r1s into acc:cu1t the 1a.tge capacity of this line, detailed prqiosals are given fa 

Section 3.5 concerniJW possible additional procb:tion. It is obviom that the exisitU. 

:apacity is used to a very low '!Xtent VU.le it can euily proc:b:e PE coated paper and 

boards, better than al foil laminates, because the line cannoc use the width of foil 

procb:ed in Cl.iba. 'lbis does not nun that ICll8 trials in this direction are not ncatmnded 

aid in the mcpert 's opinion they should be can1.ed out in direct co-operation with the 

rmrm.:turers, O€E staff and Enal\Jlll, a wll aperienced plant in al foil corr.-.ion. 



lldepeldently o! this, assista'lce of llfIIX) for the future aaufacture of mterials based 

en extrusiar. coatLrw and iawimti!w in the fom of Special IJWstrial Services {S.I.S.) 

muld be h~.gbly appreciated and rnded. 1be tednical staff at Jatibonico ms 

trained fa processuw mcb siapler aaterials in COllp8rison to those f<Uld in cypical 

pm:lragirg USIW!• 1he COlplexity of the packagflw mterials with respect to the selettion 

of the mterials, precesses and fulfilllll'!l1t of padAghw ~. cband specific 

lincJllle. cni experience ~could be otained through the SIS assistance mttioned above, 

dus ax:eleracq to a high degree the availability of these new packaguw mterials in <lila. 

1be fuatber develqwnt of aultilayer flexible aacerials in Qiba sbculd be closely related 

with Ql 'E's irluestiption proga:w to be carried out in the w pilot scale coater­

ladnatol· ra::.ttly purchased. 1n these inwseigatians, apart m. the extrusion coatuw 

a Jairimt=rw tedmicpie it is highly ncawended to ccn:erttate m 1aaination by dry 

bandiqJ. 'Ibis pL"XeSS provides a high flexibility in the selettion of different layers 

for the obcension of a wiJe r-. of mterials with the required paclcagi~ praperties. 

2.4 Hee• dations c:cn:emiJB the 5J811Sion of QE laboratory activities 

llJriJW the expert's .'ISSi§uent saae recmmematicns were given regarding the use of 

the presently available eqnipmtt, and the addition thereto by pun:hase as well as 

by ammac~ stnple devices. In the case of high barrier aaterials it is recmaien:led 

to carry out "8ter pen-ability te!its as recamended in '4Jpenciix 6. A "special type of 

equipient la™1 as Gelt>O Tester and procb:ed by Jaeresco \brld <mp. (tilntclair, N.J.), 

iS also l't!COll'!"Jded for purchase. It is also advisable to use the so called auccmtic 

applicator available at the QE laboratory, tilich is useful as a preliminary coatq 

test even in the case Ml8D a pilot scale coater-lalli.nator is availabk. 

1he measurenmnt of flatness, ac:cord1Jw to instructions proviaed by the expert, 

is a useful test for evaluatiiw the quality of flexible :mterials and it is recmmnded 

to inttoeb:e t.his test for evaluation of film quality for printq, laainatq, coat~ 

..S also for predictq irachine nnUJW of flexible materials. 

1he systen of stiffrms ausuraaent desc:ribed in llppendix 7 is extra11ely accurate and 

should be built hued on thr. draw19 presented at the OE~. provided that a 

pr<iper c:mpreu~ cell in the mwt of 5 N will be available for installation at the Q£E 

laboratory (Alwtron T-ile Tator). 

• 

• 
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In the r.ase of 885 pe'IMAhility of flexible mtertals in the first instarx:e it 

is teCOlllii!Dded to purchase an apparatus ciperated m the prirtiple of 1ll!8SUt8lltt of pressure 

c:faw!s, in the version !qlplied by DIM!qlort. 1his ecpipaent provides a rather high 

talW! of sas permeability measuranents, th:Jugb in the lowest r-. of values (high 

tmrier •terials) its acoiracy is mt adecplte and for this purpose it is au::b aore 

suitable tc use the Oxtran 100 procb:ed by Hxm lnsttull!lltS Otimeapolis, Mimi. 

'Ibis l!qlripmtt presellCS the possibility of~ aas pemeahility belOil l aJ ~2 
in 24 h at l atm with high accuracy. 

For conttol of CDCJBell pen-ahility of readJ-tBle pachlges it is teCOiilielded to 

apply a very sillple ps balance procb:ed by Taylor SeJ:\QEX an license of BP Qanicals, 

qieratU. en the basis of dific!I'e!aS of aas density. F.xplanations an the use of this 

belanc:e, in conjmction wtth a specially designed system for measuranents in plastic 

bottles tere also given. 

3.1 General situatian of the procb:tion and conaaption of flexible P'"'?T!J5 nacerials 

1be interest of the develq>U. CCUJtries ::.n packagq can be considered ~ 

to their level of incklstrial ~· For the grcq> of less developed CCU1trles the nain 

problem is the availability of idequate transport ~ for the proteetian of the goods 

for export to foreign nmkets. For the grcq> of nme developed CCU'ltries the introcb:tian 

of retail packagU., lll>demization o! packagU. processes, illplanentatian of more e:onanical 

solutions and inprowmerit of pilClmgq q&ality, in.~lmt,. design, ~JD international 

trade requiranenr.s, start to be at least the same •:r eYen mre ~ prd>len. 

De\telopnent, in this respect, 11 mt pouible without the introci.lctian of more diversified 

flexible pac~ •teriala. 'lhis has been c:anfully evaluated by the QEE an g 1ent 

and is reflected in their decision of initiatq their awn imlestigaticrw in this 

area and to prepare recaamndetions baMd on prcper -lycical wrkl for further 

dew~ of flexible packagq mterials in Cube. Flexible ~q mterials 

an nowdaY5 UMd in au in a rather limited nrwe of applications. 'lbere an nany 



teaSOnS for this, but auw the amt iap>rt.ant ones ue the need to inport all the 

mterials (polymers) t ccd>ined with the difficulties in ~ pa:JllllRS in hard currerq t 

as 11ell as the lack of their own resean:b in this area. 

,_. flexible pl.ascic fils, at presenc only UR film is procb:ed in a blCMl 

exmmicn a coezttusion process. 1he total...- of these films, minly converted 

tte> bags a sheets, incl~ heavy clJcy bags (for fertilizers) and sbriric films 

aceeds sligbdy (J(XX) tons. 1he prcdJctim of polyethylene extrusion coated papers has 

finally surted, but mfortunately at present this pEOCU:tion is~ deli"Ued for the 

mHket and is used only by the ..uacturer of writ~ paper as a protective wrappq. 

1200 tons of Al foil pmb::ed in the CCUJtry, partially c:onwrted in limited r.1fW! of 

c:oatq and laainatq mterials is used for padrag~ purposes. 

Folystyrene sheets, qualified rather as a semir1gid naterial, are procb:ed in the 

autt of l<XX> tons/year. Mlmfacturers of the above nentimed aaterials belq to 

three differenc ministries; these are Ministry of Light InWstry (MOOL), Ministry of 

Food Incbstry (MINAL) and Ministry of Basic Incllstry (MINM.$). 

Evidently in aany cases the capacity of installations is higher caipared with the 

promction scale and in sane cases, for exanple, coextrusion and PS sheets, prockJction is 

limited t.o a higher r-. of thiclcnes!:e5 only. Besides this procb:tion, different grades 

of cellophane, PVC stretch films and themofomeble sheets and PA/Pf. laninates are beU. 

fllpJrted. lmJrW these aaterials only cellophane is inported in evident quancity, and only 

a .. u aumt of stretch PVC film (llqplrian 118de) is used for meat and hard cheese 

pac:~ in the iqiemarkets ncwadays. PA/P! laminates transfomied in pac:kaga in 

KJltivac system are used by the dairy irdistry for cheese ~ and are also supplied 

to the ~ts. P\t: sheets are consuned by the phana:eutical industry for ''blister'' 

eype packagU. used for tablets. Sane nore details ~the abolle mentialed .sWjects 

are given in appendf4es 1 + 2. 

3.2 Aralysis and recaanendations concerni!JS the substitution of oriented Polypropylene 

film for cellQfh!ne 

~to the statistics introcb:ed by the expert's ccuiterpert, the different 

arac*of cellophane ~, their application and forecaat for their growth~ the 

• 

• 
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next five years are as foll01e: 

WU 1 

Presene situation anc! forecast for the application of cellqihane in QiJa 

198.5 

*1'300 2 

If) 3.50 225 

KSAT JOO 40 

KSAT J.50 260 

330 M .50 10 

mt/Al.50 6 

)IS 3.50 1.50 

)IS 500 60 

lCZ 500 10 

lCZ 3.50 10 

.Jr 300 10 

1990 

Tans 

4 

319 

60 

500 

10 

86 

JOO 

JOO 

15 

20 

10 

1624 

lflplicatim 

mm:dme in blocks 

coffee,cigatettes, s.e~ 

llllDl&lade in blocks 

coffee, cigarettes, candies, 

cmfectionary 

tobacco procb:ts 

coffee, phamaceutical tablets 

coffee 

.ters 

coffee 

tobacco proclJcts 

'lhere is m doubt that the decision for the local procb:tion of CPr fillll in am, 

at least a pattial U.titution by thae fillll for the presently ~ cellqlhme, is 

fully justified and will be~ abcMI all alio.m. considerable~ in the 

hard currency apenditura. 

1he •i..ntation of these .., mterials on the ~ .mt should ca. pUice 

gratally. n. Kale of the sumtitutian an be dlceminld on the bests of the 
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eiiperi.en:e aatbeftd from~ application in selected cases, provided that abservatim 

of. a realistic protection of the procb:ts and mcbine perfoaace will be ll8de. 'Die abtained 

results wuld allOll deceminacicn of the directions in .mda the applicatim in a imss scale 

is possible for the fucute progress in ~ mchi.nes and CC":Nert~ ecprip-m (prii£~, 

1..;naruw, s~. A more realistic data for~ the scale of an eventLal 

pmcb:Cian of this •terial in OJba n the ..c recpired <PP film grade for this proclttim 

can also be obtained en this basis. 

Detailed infonmticn ~ the general situation in the procl;ttian and CCDSUlption 

of <PP filllB in different COlttries, the possibility of cellqihane substitutim and its 

1ftSe11C pasitim on the ..mt, pEqJerties and applications of different <PP film grades 

are gi.wrt in liffend:ix 4, "'1ch consticutes the full text of the paper prepared for one of 

the canferences, azrcuiged with the participation of the inllstrial organizatims. 

Differences in prices beaan differenc grades are closely comected vi.th the tJpe 

of procective '1eat sealable layer and to a degree are influen:ed by the film's thickness. 

"5 tiBS indicated in the Appendix because of 3 nu:b ~ <PP film density cmpared with 

cellophane, it is more reasonable to caipare the prices permit of surf.ace than permit 

of ~ight. Talc:iJW them martcet as an exaiple the r-. of prices ~on t.'le grade 

of Cl'P film is on the lewel of 170 - 129 $ per l(XX) Sq.Jar'! meters and 125 - 150 $ for 

cellophane in the sane mit. 

Vinylidene copolymer coated gndes belq to the nmt expenr.ive Cff film and 

m:oated - forseen as a layer for laaination or self adlesive tape procb:tion are the 

cheapest ones. lh:oated heat s-.alable grades ara also classified in the cheaper 

group, but heca• of an evidently lower heac seal~ st~ the r-. of their applications 

is limited to sam types of packag~ only CoverwrawU. of cigarette boxes for exaiple). 

1he newest grades of <PP film - coexttuded eypes are also evidently cheaper in caiparUon 

to classical coated grades. In the case of inported goods, the prices beq paid are the 

rault of the actual situation on the natket and nutual relations betwen the caanercial 

partners, but on the buis of European experience incluciirw the Polish conditions, it is 

.-.asonable to USU'll8, that in the cue of Cuba appr • .30'X. less expenditure is possible 

clJe to the inplemencation of the 1m111 anlU1t of Cl'P filn (in surface units) instead of 

the previouliy Uled cellophane. A11~ that the awrage price of the c:elkphane is on 

• 
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the level of 3CXX> $ per tan the 500stitutian of each tan of cellcphane should pro4de 

a savq of about 900 $. ~ that 501 of the presently used cellqiale cm be 

replaced by <l1P films mi.ch certainly is reasonable, the ~ can be estilmted at 

a level of Ja>,<XX> $ per year. 

Specifications cf the different grades of <l1P films, incl~ vir:yl and vinylidene 

<Xlp01)1111er type coat~, and also c:oexttuded mes procb:ed by wll lmrMl F.urqiean amufacturers 

are given in Tables 7 - 11 of ~ 4. 

Polyprapylene films sill!ilar to other pol:yolefins present good barrier prq>erties 

against Yater vapour and .he differences fma grade to grade are relatively saall. 

For a ame cl:llea caiparison data c:oncernq tater vapour pemeahility (very inp:>rt.ant 

propet"'ties in <lba's cl:iaatic conditims) for <l1P coextruded films, "1ich are considered 

!DI as the amt ecanaaical grade, and for vinylidene ccpol)'lll!rS coated are presesud 

in tables 2 and 3. kause of different measuraatt conditions used in different COlttries 

these caiparisons are aade ~to testq procecmes used in G. Brltain and w. Germany. 

As is evident on the basis of this data ci1e to the natural resi!ltance of polyprapylene 

films to .ater vapour pemeability, vinylidene ccpol)'lller type c:oatq does not 

significantly~ this feature of polyprapylene films. Practically very close values 

of Ylter pemeability can be observed for coextIUded and vinylidene type coated polypropylene. 

By increas~ tile thickness, further iqmM!ment of water vapour properties can be obtained. 

"81 ca~ their properties with time of cellophane it should be noticed that W!lter 

vapour transmission rate is sanNlat higher for f6AT grades and similar for HXXl' grades. 

(Table 6, Appendix 4) Polyprq>ylene film do not absorb "8ter and are not influenced by 

c:harw!s in clinatic conditions as in the case of cellophane, especially when s\bjected 

to conventional comiertint and handlq conditions. In this respect CPP film can be 

considered thct lll)re valuable naterial than. estillllted on the basis of caq>arible pemeability 

date, ~ cellophane. 

~r CPP films are not sensitive to mechanical hazards \itich might account 

for the increased pemeability. 'lhe situation in regard to ocher gas pemeabilir1 

(mcypn, nitrogen, carbon dioxide) ia different as can be observed in the caiperable 

data presented in tables 5 and 6, Appendix 4. 1he orientation process provides a 

certain di!crease of ~ pemeability, but a 1ignificartdecreue is possib;y due to the 

application of vinylidene chloride polymer coati,.. Ir: should be \Rlerlined however that 
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Water vapour permeability of OPP film• (.IC I production) Coextrud•c:I and vin)rlldene copolymer• · 
coating grade• 901. rel. hua. 38°C 

ftlll Coextruded film Vin:ylidenc copoly1n~1' coated 
thl~•• Trade name TraCle name 
(total) Pro.,.Eilm MP Propa.film CG 

· ·. ---- g/~~ .24 h ------ . g/ra2 24 h 
•• 
20 7 

21 6 

25 6 
- --- - --------- -- - - - - - - --- - ---- - - - - - - - -- -- --- ----- ------- -- -----------..,--

26' s 0 

30 5 

32 4 

35 4,5 

• 



ni. 
thlckneaa 
Total 

• • 

TABLE 3 
Water vapour permeatLlity of oPP films 
.JC.I - Great Bl"lt8'n and WOlf - West o·ermany cQsx truded and vinylldene COJblymera 

coating tJPea 
0 85 ~ rel •. hQD. 23 C 

Coextruded f llma 
trade name 

Propafilm MP 
(ICl) 

Wa lothene CF 
(Wolf) 

Vinylidene 
copolymer 
coated 
Proeafilm CG 

(IGJ) 
---· - - - - - - - - - - -- - --- - - - - - - - ~-- - - - - - - - - - - - - - - - - - -- - - - - -- - - -

•• g/m • 24 h g/ m2 • 24 h 

20 1,4 

21 1,2 

25 1,2 1,6 

26 i,O 

30 1,0 

lZ o,s 

35 o,a 

40 1,0 

50 0,8 

I .... .... 
I 
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in the case of nm-1-imted film the diffenn:es in oxygen peJWabi.lity do nae 

play so inportan;: a role as is caaonly cmsidered. It sbauld be taken i.nco accol.Slt that 

the aDtt of oxygen .mcb is introtb:ed into the package together with t!le prc:>ekltt 

in particular .ma. us~ a film with wry •ll devel.qled surface is absolutely sufficienc 

for caydis~ the prc:>ekltt and i:e11eahi.lity, in this case, plays a secondary role. lbe 

heat seal~ st:te:wth of <PP film is nae adecp.ate for appl~ vaaan or neutral 

gas paclc:irw tednicp!S, Web wuld s.igni.ficardy ~ the sination in this case. 

lflpl~ this cype of tednique is possible hcwever in the case of lamiI&tes, are 
one of the layers provides sufficiently lOil gas pen-ability rate and the other 

suitable heat seal~ strerwth. 1his my nae be so clearly evident on the basis of 

the data presenced in the tables, as the cype of beat sealable layer stnqly 

influences the r.DW! of seal~ tenperatures. It should be Wlderlined, that <PP 

film are more sensitive to deviations in beat seal~ uaperatures specified for 

partiatlar grades, in caiparUan to cellqihane. For process~ of <PP film nme accurate 

caraol of heat sealq bars is required. 

1his involves necessity to use aore accurate theDllOStatic cievices and tenperature 

c:antroller. It is worthwhile to naeir.e however that coextrucled grades are less 

sensitive to these deviations. The present sealability interval is about 'XJ°C with 

the initial seal~ teiperature l05°C. It is eJCP!Cted that <PP coextruded films with 

an initial seal~ teaperature of 95°C and with "1)°C intervals will soon be available. 

Preliminary difficulties, 1iihich cara be encountered with Cl'P films on sane cype of 

nachines, e.g. Trans-wrap are used for gnxmd coffee, are easy to solve as far as 

film cuct~ is concerned, by sinple adjustment of separat•on of seal~ and cutti~ 

q>erations. 

~ into account actual application of cellophane in Cuba and the above mentioned 

considerations it is reca11ne11ded to scan inplementaticn of OPP filn into the nark.et 

with coexttuded grades. This does not exclude ·sinulcaneoos introduction of vinylidene 

coated grades in the future as this alao prows to be necessary fran the gas permeability 

point of view. 

Wide introcb:t:!.on of Cl'P filna into the narket doesn't exclude parallel applicaticn 

• 
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of soae aaount of cellophane, for example for strip packing 

cl. ptw.,....itical tablets. It is r:ec• ed.!d to start trials vi.th C1'P fila 

tbidmess rcqe of ~. 2>30 and 40 1J9 ~ on the te1gbc am type cf 

procb:t and recpred ~Jon. 

After ~ mn experience with this nmge of tb1dcnesses 

better ad~ of the thiclmess to the specific 81JPlicatim will be possible. 

It is recmUE11ded to start tests with the representatives of the Mi!fm and procb:t 

t'JP!S to ptber at the Silll! time aperi.ence ~ nadrlne perfom11111Ce asd shelf 

life of the procUcts. 

As it ws explained clJrUW the discussim with participation by the Head of the 

ltld!inery DepartDl!nt and ellp!rt's ~. there are a ccnsiderably big aaa.tt 

of the machines 1irl.c:h can be used in the fucure for conversion of Cl'P films. Ma1g 

the vertical f~fill-seal aachines there are about 60 Ravena mchines, 14 old 

type transwrap (Stock Smith) and ai.so machines ccnstructed in QD ( 13 already 

installed and 17 in the construction phase) can be mentioned. 

'Dlere are a considerably S11Bller amuwt of horizontal f~fill-seal machines 

used in a.ma and ~ them 5 SIG ISllChines can be taken into accomt as machines for 

CPP film conversion. OwrwrappU. machines presencly operated ;dth cellqihane should 

rot be aaitted. 

'lhere is no doubt that noc all of these nac:hines are ready to work with cellophane, 

l1it proper adjustment is possible in the najority of C<lSeS. 

As ws mentioned ~ the visit to Pilon (1181a.1facturer of grc:uxl coffee) the device 

for ceaperature control of heat seal~ bars could be e:xcharW!d to allow recklction 
0 

of ~rature variation not to aceed lS C, Wlich is ablolutely enough for any CPP 

film proc:eN~ • 

For preltmMry introtilction of Cl'P film it is recaamnded to UM only machines 

"1hich auun proper ceaperature control of ccnstantly heated seal~ ban. 
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Sollle experience of IIIA staff. as far as (JIP fiJa pufo•-ce is cmcemed, 

tial pac:kiJW food procb:u should be .n:lerlined. Q>.qleration of both otpdzations 

in this area am accel.erate wider illlplell!Dtation of (JIP film i.nco tbe QJban mrlcet. 

'Ibis co-operatitn should prove to be very pmfitable cb! to the e>lperimce of <JEE 

in packagq aa:bines and IIIA in shelf life teseq. ()i the basis of analysis of the 

types of prociJcts presently padcl!d in cellqJhane. ~ i.nco ilCCOltt situaeion 

vi.th tegard to packi. aacbines and the diSOISSions cxnb:ted with the ellpett 15 

cntteq>art SClll! suggestims f« future applicacim of <JIP films Y!l1! aade. 

3.3 Sall! considerations cancemed with local procilctim of (JIP film 

As it '85 mentioned before, the results and experience obtained by wider introcb:cion 

of foreign aade (JIP films onto the Q.iban narlcet should have an essential influence on the 

final decision conce~ the local procbction of (JIP films. 

If the foregoq recamendations are followed the suir;ability of coextruded <JIP film 

grades will be clarified definitely. 1he coextI\ISion process fraia the investment, q>eratq 

and t.aStage point of view has an advantage over the traditional coat~ process. 

kcordq to the JCtual infomation of lllm.lfac:turers of coextruded CJIP film line, 

basic investment costs for the line with efficierey \4> to 1500 tons per year (calculated 

for 25 911 thicknesses), Y\ich seerm reasonable in the Qiban case, are on the lewl of 2,4 min $. 

1he line can be adjusted for film thiclcness in the r..,.e 15-60 GD and consists of nain 

extruder, cw 111&11 ones for extrusion heat sealable layers and equi.pmnt for biaxial 

orientation. 
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tollowl• proposals can be considered for tnplanentat!an lriala of CJIP fUn111 

Ooextruded (JIP f i 1ne 

Fi Im thickness IJll 

20 25 - 30 l«J 

l. Hand wrapp~ bisquits 1. Candies (l00-250g) 1. Instant drinks (conaideri .. 
shelf-life trails) 

2. Bisquits (bag in fold- 2. Instant drinks 2. Pasta 
i'll carton) 

3. Nan-hygroscopic prcxb::ts 3. Coffee (gnuld) * 3. Wafers (conaiderirw shelf life 
trials) 

4. Candies (in lOOg or 
less) 

5. Blocks of naraalade 

4. Snacks 

5. Cornflakes 

6. ~ll and light textiles 6. Wafers 

7. Light toys 

8. Cigarette oveiwraps 
that cl.le to nachine 
operation might require 
special grade of film 
like: Propafilm KIT 21 

Vinylidene chloride copol)ftr coated 
CPP film 

Qinparative tHtl with 25 1J11 
fihns for control of shelf 
life of al'CU1CI coffee ccnparl• 
with coextruded grade. 

,. inserttrw coffee in the list does not mean that this solution is rec\llmended, but could be acceptable conaiderirw pre1ent 
application as accepted by the narket. 

~ 

"" 
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Proa the i.nuesbEnt point of view, procltticn of acrylic or vinylidene cq>0l)lllll!r 

coated grades tQlld ha\le inuolwd higher cost at least on the leuel of o.6 min $. In 

both cases the i.nuesbEnt costs don't include printq and slitt~ IB:bi.n!s. In &dditioo 

..:e space for apemticnal <'.Ra, .me lo.'nlr and energy is Eeepired f« coated fiL. 

pmclttim. 

Pmlttion .stage of cmted n• carnat be recouered and p.1t back U1b> original 

atmsion process, micb is possibl~ in the case of coextrusion. Costs of raw aaterials 

is also evi.dendy lower far coextruded fillls, 1ibere the core is based an tradi.timal 

grades f« film ~, md specialized grade of ethyl.ene-prqJylene copol)lllll!r pmvi.~ 

beat sealability is used in the fom of a thin layer on the level of 1 g/m 2 
per side. 

It sbaul.d be mentianed that vinylidene cq>Ol)'llll!r coati~ is equal to frlO g1m2 

for both sides (Volf's tedn>logy for exa11ple) prices of vinylidene chloride cqJC>lymers, 

usually StWlied in the fom of sat "8ter dispersion, are on the level of 2CXX> $/ton. 

Dispersion itself reCJJires r.ither careful handl~ and storage conditions. 

~that the yield of 0.25 mn (JIP film is on the level of 45 m
2/kg, the 

minilllm consmption of vinylidene chloride copolymer films coated on both sides is 

equal to 

4:ia x 6 g1m2 = 21D g/kg and 

0,27 t/ton (solid Slilstance). 

For procklctian of 1,27 tons of <JIP coated film consuiption of dispersion (solid 

fonn) is equal to 0,27 t. Participation of copolymer in both sided coat~: 1.500 t 

of ready aade film is equal to sat contents of the solid substance tottich corresponds 

to 640 t. of the dispersion (l.500 x 0,27/1,27 = 320 t. solid fom). 

1he typical thickness of heat sealable layer of coe:xtruded films is c!Cpll to 
2 

1 g/m per side. In analogical case of 0,025 nm both side heat sealable (JIP film's 

c:anlUlptian of necessary resin will be equal to: 

45 m2 x 2 glm2 ... 90 g/lcg 

and 0,090 t/t. 

For procklction of 1,09 t of <PP coe:xtruded grade conlU!ption of heat salable resin 

is ecpal to 0,09 t. 
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Use of this msin in 1500 t of both side sealable fila is~ to l.SOO x O,fll/l,fll 

= 124 t. 

In bath aalysed cases pmcb:tion .stage .-s noc taken ~ iCCOltt it should 

be underlined however, tbm in the cme of dispersim c:oa£ed fil• ra::ovuy of 

procllction '8Stage into the ptocess of film ~ is not possible and that this 

plSSibility exisCs in the case of coextrusion. 

It is also wrtWdle to llBltim, that ~ all <PP fibm have to be ptOCb:ed as 

a !>oth side c:mted ..cerlal .-.I cm5U11>Cicn of heat sealable layer should prove to be 

lower tlal indicated above. 

Folypnipylene resin for CH' fiba aaldrw is generally available m diffentt 

mll'lrets bath in capitalist an:I socialist ccutties. 1be prices of <PP ~ins 

m West Furq»ean mrlcets is on the level of an $. 1be grades suitable for heat 

sealable layers are procb:ed by sme cmpanies cnly, and are available in sme 

West F.urq>e3n aarlceu such as West CeDlllll)' and Great Britain. 

It should also be aentioned that <PP films constitute a valuable ~ of 

laninates with Al foil and UPE and are IJCledays considered especially in a coextruded 

fom as the lllJSt iaportant Milstrate for aetallisation, "1ich "1lS described in detail 

in the paper ~ ouc ~ the conference ~ metallised mterials. 

In consideration of the above the possibility of procb:q solvent coated <JIP 

film "115 not taken into accow1t, because there has not bemany justification for 

iapl.mesbtion of this grade fraa the tiim, men coextruded grades enteted into 

che !llldcet; fraa the point of view of fmctional properties coextXUded grades indicate 

advantages over solvent coated grades (higher costs of the procb:tion process 

involved in the last case) • 

By usq the solvent recovery syscaa or, men it is rtt ecmaaical, the system 

of solvent CCIDJstion, are c:onsituted additional factors for Yiich this tednology ws 

excluded fraa presented analysis. 
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3. ~ f.Wluation of present situation anl develcpait JmlM"Als in pol)l!thylene films area 

IJJIE films are procb=ed in om in a total 8llClK (:m:ludi .. bewy ctty sades for 

fertilizers ) ec,al to appr. 6CXX> tons. 

1.\m of the film aaufacto.JrerS Plinex and Pl.astia!s IrdJstri.ales bel~ to K1NIL 

and Fnualac to MDW.. 

1he extlUdfrw line for themmsbr...1* IJJIE fihlr.i procklctim "85 instcilled recently 

all other ecprip-nt is of an older type (Biellani. blown exttusion lines in the case 

of Plinex) and also an old QB:chi) coexttusion line installed in F.nvalac. 

lm:lrW 17 lines used in Plinex only tilO are adjusted for aaraifacturq films suitable 

for aa:hine rumiJW, me based m the extruder ~ 60 ma and the second one with rotatq 
bead and • 45 11111. 

1he efficiency of a sqle line is est:imted m the level of approx. 34 lcg/h. 1he 

aajority of film prodxtion is converted into bags or sheets predicted for hard ~­

'lhidcnesses c:ouet'ed are in the ~ of 0,040 - O, 150 am. 

F.nvalac's 3 coextrusion lines with rotated extruders were preliminarily predicted 

for procb:tion of film for liquid milk ~ and for this reason are adjusted for 

~ 0,090 IDD thick film. lhis preliminary expectation has ~ and 0.® nm 

thick film procbced by F.nvalac is used for ether purposes, appl~ vertical f~fill 

system, in "'1ch case it is not necessary to use such a thick naterial. 

Accordirw to OE procklction of polyethylene films should increase to 9CXX> tons 

in 1990. In other words the ~tion should reach the level of approx. o.9 kg/capita, 

this alllOlS1t is relatively low c:mpared with the average consuiption of this naterial in 

other CCU1tries. TakiJw this into acccuit and also the necessity of resin fJq>ortation 

special attt!ntion should be paid to the econany of PE film procb:tion and 

application, providU. in the first instance the naterial savi ... 

/ta it is easy to observe ~ glanct,. in local shops and ..,_markets the real need 

exists to recb:e the film thickness. Presently the nain RWlier of so called ''tmchine 



• 

• 

- 19-_ 

CJBlitJ'' fila is procb:q only 9C)Ja thick fila and lDler' this aindiUoo it is obvious 

that this fila is SOletilEs justifiably used, but also it is used for paclWw snail 

aDmts of the proclict 1ilich dG not ahllys require special protectian against Wlter vapour 

trmmlssion. 

1he?e is no cbtt that proper adjo.JStment of F.nvalac lines for procb:tion of 50-60 9D 

IJPE film, should be considered as a first priority taslr. it is 'IOrtblmle 

to lnler'line that, taldJw into accounc present price of PE resin on the aarlcet, each ton 

of 90 911 fila ~ is replaced by 60 911 fila thick pr011ides a saviJw on the level 

of 260 $. 

Of course SC11e amuJt of F.nvalac procb:tim, specially for mUk or ~ ~. 

vill be procb:ed at present thickness, but assumw that sat of the ~ can 

be supplied as a 60 IJafilm, the decrease of the resin conswptian i'lt presenc procb:tion 

scale, lGlld provide a ~on the l.ewl of l.30,<XXl$. 

lllllst discussq F.nvalac' s procb:tion the iieed for iaplementation of pf.tpented 

IJPE film should be mentioned. This seems easier to realize than in the case of 

coextrusim; wich the use of mster batch c:antainiqj for exmple titani1.111 oxide in an 

ainmt not higher than o.st into ~rior layer only. 

It should provide proper protectim for sane types of procklcts such as powdered 

milk, "°1ch is now exhibited for direct interaction of the li~toi?en stored fir a lorw tem 

on the shop shelf. Pipentad filns are usually used for li<1Jid milk~ too. 

It should also be mentioned, that proper ratio of the prices all~ for different 

film thickness could lead to sane savi~ of the resin. 'U1e price per l<XX> bags prodJCed 

~ Plinex in the diaension of 210 x 660 ran x 0.035 is equal to 13.73 pe5';S and for 155 

x 320 x 0.05 to 6.54 pesos. 

It is easY to calculate that the price per mit of the surface of 0.05 thick bags is 

2"4 higher c:aipared to 0.035 11111 thkk bags. ~tion of polyethylene ruin is about 

.n less permit of the surface of chimer bags. 

In this case it should be checked ather with the procb:tion of lhrink filn, !:he 
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differen::es in price stimtlate to a sufficient ~ tbe procllctim of thimer mterials. 

1here is m cbtt that proclictim of the thimest films causes evident decrease in 

capacicy am requires more ~l of the process CXlllplftd to thicker one. 

If the praper ratio becueen the prices is not prwided l&Ufacturers indicate 

a cermq to avoid prorfuctim of thimer films, or mat wry often takes place 

they swly the film in t.'ie upper limit of tolerated thicknesses. 

PrqJer ratio bttueen the aaterial prices for di.fferene thidcnesses swlied in 

rolls also stillulates increase of c:onsmptioo of thimer ones. Takllw for eaaple 

the situatim in Polarrl it should be llll!ntioned that the ilttocb;tim of plastic films 

and sheets with a new systaa of pria!S per \Slit of surface, with preferences for thimer 

aaterials influenced to a high degree increased proch:ticn and applicati.Clll of 

thimer films. 

1here is m OP.ed to justify how ilq>ortant ~ of the thickness of the 

aaterials to a reasonable limit is in the case of Olba, &re all polymers are the subject 

of inportation. 

Considerq present appi.icatim of IJPE o.om themmhri.rit film used for portion 

neat~' "'1ich doesn't provide proper procection of this procb:t, it is 

n!CQ1llll!llded to cmpare the prices (based on the price of inported resin) with the 

price of theilllOSbrink or stretch ready nade P'f'C films, "1hic:h are available and used 

as O.Olm thick filn& and are prockJced ~others by Kalle, Borden Ch!mic:als and 

llqprian mnifacturers. 

1hese are typical fillm used for protection of these produces. Such fillm are also 

used for foaairw heat sealable overwrapp~ of trays and the system appl~ theml>Shri1* 

P'f'C film as a lower layer and stretch M: u l4JP!r one can be mentioned as an ample. 

At. present in Cuba, further diminisb.~ the thidcness of themmhridt PE film 

\Md for meat ~ camot be seriously c:onsidered, because of the limitation of the 

existf.rw line, which is adjusted for film thiclcneues typical for collective wrappq 
and pallets' hoods and is used nainly in these applicatiom. 
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lllere wt .-:ld'W is c:oocerned, the influen:e of c:onsttuct.ion of the trays for 

the shelf life of the pmlict sbcadd be imtianed. In the case of ~ly used PS 

trays proper profile on the bottaa of the tray, allCJllS for separation of the procb:t 

fraa its leakage, tiibich is pthm!d in free spaces of the profiled bottom. It 

.- confi.med that direct c:oract of the meat with the leakage accelerates processes 

responsible fOE' spoilirg de prodJcc. F.asy absoqJtion of paper pulp trays is cansidered 

as an advantage in this case, dlJugb the appearance of aelled trays is far fraa 

apprq>riate. 

It is ~y recwueuded to accelerate the QEE pIOgIW to inplment UJIE themlJShriric 

films as a partial sWstitute for corrugated boxes especially for colleccive wrappi'W 

of filled tiJl>late cans and in other similar applications. 

The possibility of inttocbc~ theillDShridc films for collective wrappi'W for filled glass 

jars in Qiban cmditions should also be checked. 

It is wrtlNlile to underline that this iapleaentation can provide approx. 30t 

~of~costs. 

In this case one directional thetmJShriric film (shriricability in nachine direction 

7t1X. and lSt in transverse direction) can be considered as typical, "81 cad>ined with 

so ecalled sleeve wrap systan. 

Details c:omected with required thickness in relation to the procb:t weight and 

infomation in regard to ~ systems were given in the nsterial prep- • ~ for the 

conference deali'W with themmhri.rit films. 

There is no doubt chat for further savt,. of raw naterials, the recycl~ processes 

initiated and conr.b:ted by Plasticoa lrDJstriales should be apanded. 

Besides presencly eaplO)'ed technologies tnere is real need to ecpand rEC)'Cli .. 

process for IQ1ll of the already used packaga; UJIE t-.vy cay sacka ~ for 

fertilizers are the best ex111ple in this case. 

n. to the 1arp llllUIC, 9C1'8l to 2tXX> con. of polynmr, UNd for the procb:tion and 



mtber ccmcattated sqiply of the~ procbct, colleccion of these packages shwl.d 

not aeate special problems. 1hese '8Stages after cl~, cuctq am ~ in 

the fODI! of pellets, create valuable •~erials for the procbctic:n of sme other type 

of par" ges and boctles fer li"1id de~ and for general loasebold chmicals. 

It is wortbiibile to underline, that. minly ciJe to their location in one place, 

recyclq of the mterials is possible and provides direct ecamaical profit for the 

c:mpany, "1ich constitutes a very iapottant factor for expansion of recyclq 

processes and assures evident profit for the national eccnmy. 

'Dlis approach seems to be a rather ~ factor as generally~ a&.-ufaccurers 

are not very ineerested to proclJce m:ycl~ pellets for S3le, ba:ase ta:hli.cally 

justified price of reprocessed resin is often higher cmpared with the new one. 

1here is no cb.bt, that because of the age of presently installed LIPE extrusion 

lines and the predicted sot U.:rease of the prociJction, i.nvP.stment in new lines is 

necessary. 

~ into acauu: progress in the nachines llllR1fac~ area, a line with higher 

efficiency should be considered. Blown extrusion lines equipped with an internal coolq 

system all<l'>IS prociJction of high quality film fulfilling the requinm!nts of packag~ 

nachines with typical thickness in this case (for Ul'E filrr,) 0.05-0.06 mn, at 

capacity higher than 300 Kg/hr. 

llJe to the econanical advantages of linear low density polyethylenf (U.DPE) and above 

all the possibility of produc~ at least 3<14 thimer filn& calpilred with Ul'E filnll; 

also die to nuch higher mechanical strqth; imiescment in lines adjusted for process~ 

this film shculd be seriously considered. 'Ibis line should allow production of the 

film into the ~ of thicknesses 0.02-U. l nm. 

'Ihere is no doubt, however, that thin Ull'E filnw indicate higher "8ter vapcx!: 

pemeability ~to presently, used thicker Ul'E filnw and possibility of applyirg 

thimer film is limited to noMygroscopic procb:ts only. 
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Before a decisian aincerniqJ !UH: line is taken, if possible, a full picture of 

future awlications of this type of film should be caapleted, taldrw into acccuic 

p:xnc barrier prqM!rties of thimer film. In other mrdS the ~ of non hygroscq>ic 

p:ocltts forse-in foe paclci,., should bae influence en the decision aincerniqJ this 

inues• •wnt and specially on the capacity of selected line. 

F.cormd.cal procb:tian of LUJIE constitute the basis for ~ion of lower price 

of this resin c:mpared to UH:. ()i the basis of this assmptian, introcb:tion of 

UD1E film is justified even vi~ ~ the tbidcnesses in caipari.scln with 

UFE film:>. 

~ to typical UR bl<Ml exttusion lines, those adapted for Wll£ processing 

first of all differ in c:onstzuctian of the screw, "1ich is mre similar in design to 

that used fcrtle film extrusion, and should allow to ecpilize higher shear forces. There 

are sane differences in construction of the die and air ring ~ should provide higher 

air voluie at m:>derate velocity. 

Gener.1lly ~ further CClllYel'Sion of WPE should not presenc special problem. 

A few points wortlMU.le to note are as follows: 

- UlJIE is nme abrasive, so cutters should be kept particularly sharp and their 

service life should be inc~ by proper treatment; 

- seaiU. tenperatures are higher thi.;1 UPE of the sane thiclcness but since 

UlJIE is usially sealed by ~qU. the sane equipnent this doesn't involve 

difficulties; 

- if UIJIE is heavily ~ over conventional Ul'E, then sane alteration 

of the ~ tension is necessary to avoid film creasu.. 

Infomation concernu. the properties and applications of UIJIE fibm wre preser.ced 

and di,'KUSSed in the mtertal prepared for the conference dealir¥J with polyethylene 

fillll and stretch f ilml. lt is w.>rth.tlilP ;:o raiiid>ec that UJllE fillll is one of the 

amt eccnanical stretch filml. ProckJc:ian of stretch fil1111 howeYer ~ires special 

grade of resin concainU. additives providtrw so called ''clq effect", ~ is 

the basis for appJ ication of stretch filllll. 

1he najority of polyethylene f iln are cont\lllld in am in the form of ~ 
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bags and sheets. If this tenderq l9IBins in the future, it is wortlMtile to invest in 

a line for HR film~· This film presents specially good properties for procb:tion 

of bags for lllllUll or half ~ aarual operation. Prices of a standard llPE resin are 

practically on the same level, 1ial ~ with UPE and cbe to natural stiffness and 

sttargth the aaterial for sheets can be procb:ed at thickm!sses startiqJ at O.Olmn and 

for bags O.O'l am thick. In the last case high aolec.tlar grade of llPE should be 

irxlicated as the adequate naterial, because of its nuch higher st~. 

Additional justification for this procb:tion is constituted by present inport of 

ready-aade sboppq bags used by Intur stq>s. If one takes into acccu1t that 

thickness of the thimest UPE film procb:ed now is equal to 0.035 am and najority 

of these films are procb:ed startiqJ mm 0.050 am. econaaical advantages comected with 

the inplemttation of RR films are evident. 

lt is ~le to mention, that in the case of Im: films decrease of thickness 

cmpared to UPE films is caipensated by nuch lower water vapour penneability in the 

first case. It is reasonable to asS\112 that at the sane thickness water vapour 

perneabilit.y of JDIE film is approx. tw and a half times lower COipa.red to l..IPE. This 

feature cmbined with econanical advantages and fom of application seem to be a 

very inportant fact.or justi~ introcb:tion of ID'E films in Cuban conditions. 

It should not be expected howevar, that int:rocb:tion of llPE films solves 

tbe form-fill-seal ~ problem and HCPE films are not recannended for these 

applications. 

3.5 Oe'uelcprent possibilities of flexible coating and laninating naterials 

'lhere is no doubt that to a great degree the present position of flexible 

nBterials is the result of in'plementation of nutual carbination of plastic and 

traditional naterials through coati~ and lamination. 

Independently of the production process it is reasonable to consider as a 

laninate, any carbination of different or the saie plastic filnB or plastic plus 
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non-plastic "'1terial (paper, Al foil, cellophane) tilerei.n each ajor laJer is 

generally\ icer than 0.006 11111. 

Lllllinates are fomed by extrusion and c:oextrusion ~uw and lmdnatq. 
Ouerview of all these tedmiques MIS given at one of the c:mfermcs, ..., it is 

c:nly mrtbirl.le to r:a•"'er that the DBin aim of lamimtq is to provide 

a cmbination of physical pniperties, Web camoc be achieved by use of 

~le ply anl to provide this cmbfaation of ptq>erties in the amt inexpensiw 

•Y possible. 

It shculd be mderlined that through prq>er cmposition of laminate layers, 

there are exmples men these types of aaterials wre able to substitute ame 

expensive tiq>late and not c:nly in the case of VP..ry sqihisticated r£tortable 

JXu::bes, but also for pastetrlzed ~ of bigger blocks of ham with use of 

thP.l'lll>fomable PA/ionaner laainates. 

In this ~ of flexible nateri.tls sane types of laainates are based on 

Al foil carbined with paper by wax or wet ~ laaination process, in the 

last case they are partially coated with heat sealable lacquer anl procb:ed in Cuba. 

Folyethyleoo coated paper flan the new line installed in OllbirMlo de Papeles 

81.ancos de Jatibonico can al~ De qualified to the sane grcq> of laninate~, web 
~ to mw unfortunately are used only as a protection overwrap for the pa.per procb:ed 

by this cmpany. Also in use are sane ain.tt of PA/PE, inported as a ready-aade 

laninate. 

Fran a technical and econanical point of view further develClpll'Jlt of prod.lction 

is out of the question. As it "85 mentioned previously proper tn:lers~ of 

the ~ of flexible laninates is reflected in the decision of OE nanagenent 

to initiate it's own imlestigation in this area. There is no cbbt that the 

installation of a pilot r.c:ale laninator~ter recaanended by the previous expert 

Ml'. J. Salisbury will be helpfull for faster inplenentation of properly selected 

and of quality controlled naterials into the nark.et. It is wottb.tlile to realize 

that the '-lhole procecilre fran purchuU. the equipllent through to its inltallation, 

·~experience of technical suff in its operation and in nmmacturi~ required 

quality of nterials is a time consum.,. operation. 
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In the meantinl! all efforts should CXJIU!lnate on prori.~ assistan:e to the 

incbstry am on ~ the recpin!d action for pmper exploitaUon of the 

aheady installed extnsian line and for adjustq its pndttian to the mrlcets • 

needs. 

1bis high efficiency line is able to canvert at mxf.UD aplCity am wxf•D mteri.al. 

thickness~ tens of paper~ tons of polyethylale and 2(XX) tons of Al foil. 

1he width of the line is equal to un> am am with proper blockade it is possible 

to cmvert the mterial to widths start~ fmD 900 ma. 'lbe lines of this type 

are designed for contira:as ~ and all st~ of the ia:hine and puttiJw 
back inb> operatian again involve sewere losses of r.aw materials and difficulties 

in stabilizatian of paraaeters of the process. 'Dds line bas been put into 

q>eratian and ~ the last tw - three lllOIChs sane mDltt of coated paper .s 

procb:ed. 

1his line was preliminarily predicted for use as a protectian OUHWrappq for 

writq and offset type paper, beq an export of the Jati.bonico plane. 'lhis 

explains the choice of high width of the line and saae other decisicnssuc:h as the 

printq system "1ich is suitable practically for this purpose anly {printq mder 

the coatq layer), but doesn • t justify to any extenc capacity of the line if 

me takes into acccmt procb:tion and export scale of thE Jatibonico procb:ts. 

lhder these conditions and because of the packag~ aarket requirenents of 

s.wlyq 111>re diversified naterials, provi~ better 9rotectian of wide variety 

of goods and fulfilli~ the requirements of foreign custaaers, this line should 

be used as soon as possible for~ the narket of flexible naterials in om. 

1he line is adjusted for procb:tion of extrusion coated paper and c:heoretically 

for extrusion lanination with Al foil. 1be possibUity of coatq Al foil previousl!• 

c:ait>ined "'1th paper exists. It should be mentioned however, ~at convertq Al foil 

i.llUlllly requirefi applicaticn of so called primer {for ~ acbsicn) or other 

preliminary coat~ {e.g. for inprovanent slip characteristic). 

~ to infornatior. 6i"11!11 by the representative of the Tedmcal Department 

of HINBAS, rne line is not equips:.ed with clevica enablq this type of treatment. 

.. 
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Its a nsult of the preliminary ._.ion the line is DOC fitted Y!ll to the 

dimnsions of the mterials procb:ed in om - the width of Al foil is loYer than 

the inrticated limit of extrusim line. Fma the pois£ of view of procb:tion of 

flexible peclragiqJ mterials the loc:atim of the line should also be cpestimed. 

ttJne of the mterial necessary for p:rocb:tion is available in JaUbanico mil nor 

cb the pri.1£q facilities exist. lh:ler these conditions transportation costs 

will have evident influence an the cost of nady-mde aterial. Despite all 

these abjectic:ns; ta1ciJw into ~ that the described extrusion c:oatq line 

constitutes the only one of this kind in OJba, all the efforts sbauld be concenttated 

en ..-U. best possible exploitatim of procb:tim of paclrag~ ..cerials lRler' 

ex:istq conditions. Generally~ one can apect better d.ances for p:rocb:tion 

m exisUfw lines for polyethylene coated paper and cartan boards than Al foil laai.nates. 

N:. the present tine no ptogtw exists for procb:tion and inpl.ementatim of these 

for the QJban narlcet. There is no doubc that this type of ptogtw ~ 

prq>er study of the imrket needs incl~ availability of packi~ machines, analysis 

of tednical and ec:maaical consecp!OCeS and justification of inplementatim of 

new solution. Availability of the mterials for coat~ or laminat~ should be 

considered. 

()1 the basis of the discussions with OE mnagaznt and staff and the expert's 

<Ml observations of the imrket sane suggestions for this progtame can be llllde; 

pol)'ethylene coated aaterials can be considered for at least three ~ ~ 

- sulphite paper (in lowest substance possible) used for sugar packinJ in 

!111111 portions (hotels, airlines, iestaurants) strip ~ of phataaceutical 

tablets, less sensitive to moisture, direct ice crean pac:ldrw {lollypop cype), 

imer la)'er of ccmposite can; 

- kraft paper as an imer layer of nulti."811 paper sades used for transportation 

of sane food procb:ts (sugar) and sane chemicals; 

- carton board used for fold~ boxes predicted for flO'Zel", food: e.g. lobsters 

(substitute of iiq>orted carton board) .,.cable salads, and ice c:run. 

Despite this it is also n!CCJlllllnded to start trials in respect of c:ad>inations 

with Al foil. 
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Extrusion c:oatq of F.nalm Al foil vi.th paper sem& to be a reasmablc! solutim 

in this case. 

In ~tr..als ~ c:odJcted it is rec• cJed to pay special atttttim to the 

behaviour of Al foil an its attact vi.th paper. Additicml txeatment of Al foil 

(protective coating} my be ~ for providiJw suff~ acl.esion to exttusion 

coatq. Ion as&l.llptian ms mde that PE layer will be placed on all sides to provide 

better barrier puperties. 

Possibilities of c:mbiniJw thicker Al foil e.g. o.am ma vi.th PE in 1alliJation 

mi.t can also be c:hec:lced. 1bis type of mterial is especially useful for strip packi~ 

of 1"'@1'-nttical tablets highly sensitive to lfl>isture. 

In this case close c:o-q>eration vi.th Enalm would be helpful as far as application 

of fntermediate layer of Al foil is an::erned. 

I11depe11derdy of this, assistance of unoo for the fuc'.ae amaJfaccure of padci.1'J 

aaterials based on extrusion coat~ and laai.nation in the fom of Special IidJstrial 

Service wuld be highly appreciated. 

'Die ted'llical staff of Cmbinado de Papeles Blancos ~ trained in the operation 

of the process predicted for the procb:tion of mch sinpler aacerial, ~ to 

typical packag~ uses. 

'Die cmplex character of padcagq applications, as wll as raw aaterial selection 

and tedn:>logy of procb:tion to fulfill the l'eClUinments of food~. recpires 

specific knowledge and therefore the above menticned assistance seems to be jusufL!d. 

3.6 TrainirJs the persomel of the Qmcre in the use of alreacly existiJI equipl!nt and 

rec:aanendation for apension of laboratory activities 

~ the mcpert 's anignsent sme recamiendations ..ere llllde as far as the use of 

presencly available equipment "9S concerned. 'lhis also included saie s~le adjuscment, 

• 
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possible in local 'tllOd:sbaps, ~the testi. possibilities. 1he list of lS sd>jects 

dlscussed in this area also include Qe tests c:adJcted under the ~ion or 

~to the apert's suepsti.ans are given in '4Jpendix S • 

In the case of instnttims for mw laborabiry petsorael these ~ pnpued an:l 

subilltted in the tay prese.::-ed in '4Jpendix 6. 1hls ample c:cnstitutes llBllSUl1!lll!I for 

stanlard ~ of the flexible ..cerials prior to illter wpour- pea-ability 

masunmnts. Full cycle of ieasuraEDtS for selected mteria1s ms aade and suitability 

« the system for evaluation of the mterials ws proven. 

JFpendix 7 presents a ptqJOSal given for extension testq possibilities for 

CXJnStruCtitM of siaple devices. 1hey provide a possibility to evaluate the stiffness 

« flexible tmterials in a -very accurate tay. Installation of this type of device on 

Abettm stterwtfi ~ mcbine will involve ec,Uppq this aachine with extra 

cxapcession cell {n111F q> to ~). 

Sea teemlll!ndations ~ ~ the teStq possibilities by ~ 

and installq new ecpdpnent wre also aade. 1bese c:auer gas pemeahility measunmenc 

« flexible mterials, peIIBlbility of ready aade plastic pacbgq and Celbo flex 

teSter. Recamendations in this cespecc are given in section 2.4. 'Die inportance of 

c:hramtograpbic analysis in cespect of wide scale plamed inYestigatiOl)S in flexible 

..cerials area and the r-. of its possibilities '615 discussed and tecmical dooaaentation 

an:erniJW this subject "8S sutmitted to laboratocy persomel. 

~tions ~the need for i.apleamution of sensoric analysis of flexible 

mterials wre also made. 1bere is no doubc that future deYelqmnt of flexible mterials 

in QJba is closely comected with the incegration of the mterials into the lllll'ket. 

In this comection, QE can play a specially i.aportant role. 1his ha.l been evaluated 

by the .....-ic of the c:entce and at~ are mderwy to bu'/ a pilot scale coater 

1-f.nator ~ '615 ncmmnded by the pnvtouly q>loyed m: F.xpott Padr.agq Consultant 

tl-. J. Salt.bury. 

It ..a aplainldby the apert, howeYer, that ewn before the irwtallation of a 
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pUoc 9Cale lamtor. SC8e tescs in the use of sillple laborac~ devices ~ very 

useful as an ilttocb:.tary trial. In c:onnectian with this the wlic:ation of so called 

111:,er bars '85 discssed and it ws inclicated ball to procbce thea in WEbbqls. 

Q:i the other lad ~ is a possibility of usiJW a so called autc:mtic 113Plicator 

(Tojoseiki, Sbo Led. Japan) mich aheady eaists ir. the laboratory of the ratte. 

Q:i the basis of practical experial!nts the r-. of applications of this ~ri~ 

.ere suageste.d. 1be trails weft wle with available flexible mterials. Possibility 

and ...mer of usU. this ecpdpwtt for coatiJW even flexible mterials as thin as <JIP 

film ~ presented. 

1he aperiments .. with paper and acrylic resin used in om far Al foil c:oatq 
ccnfi.med the possibility to obtain cpite :.mi.fom thickness of the cmciJw. In the 

case of paper, \iaich is cpalified as the substtate of high absorbtion rate it seeas 

ame useful to regulate the tbidcness by pruper c:harw! of concentraciCJn. than by 

excbauge of so called 'aaster blades'. 

'Dtis is not necessarily true in the case of nanabsorbirW surfaces such as Al foil 

or plastic fibm, are both possibilities for regulation of the thiclcness axe of 

equal value. 

~ the visit to the Food lrd.istry Institute (IilA) I obserwd a relatively 

good and possibly even better ~ipped packag~ laboratory than that of OE, though 

not all the ecpdpnent is ready for operation. Newrtheless close c:o-q>eration of both 

ilwatigation cer£res seeDS to be very profitable for both sides. 

3. 7 Conferences and talks with custaaers and 11BBJfaccurers of flexible packasi'I 

nateria1'5 and representati'llU of the research centres 

1he cycle of seven conferences COUH~ procb:tion, applicatf.on and properties of 

flexible paclW\J naterials Y!re anaapd with participation of repruencatives of 

inckrstrial organizations and research centres. A P8P'l" "111 prepared and printed for 

each conference and handed out to participants. An ex311>le of one of che M\lln cq>ic',s 

• 
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is pre!! ited in "1P""'fx 4. A lisc of the tq>ics of the cmfetences in the fom 

of m invitatim senc by QEE to diffentt cqmiu«'ims is gi\iell in ~ 8. 

Also m specialized ccnfenn:es tme au.,..t en SClll! ujectstirlcb took place 

minl.y cirllw the visits to the diffeient cqaniueicq these ue mntioned in 

~land) • 
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llftJl>IX l 

Visit to F.nval.ac 

1he <XllpllJ .mm beJ.mw to the Mlnistry of Food IJdJstry is a big cxnverter of 

alk procb:ts .xi at the Sim! tim! ....ucturer of same plastic film, sheets, ready­

mde P" • ges (crates for bottles) and cl.osmes (for glass bottles). 

Fnvalac procb:es plastic mtertals for its own application in the plalt and 

for sale. Coexttuded UK fil• are procb:ed m older cype Hlccbi (Italiaa) lines. 

1he line consists of n«> extmders in vertical positions rotated togedler with the 

bead, with caps:ity appr. 67 llg/h tiBl procb:q film of total thickness O.(Jl}n 

(2 x 0.()(.5 ma). 

No other die is available at the 1111111!11t, though a new one, enabl.q the 

pmb:tian of thimer fi1- {O.Ofiam) is to be installed. 'Dlree lines of this 

type are installed in the factory vi.th a total capacity of approx. 1200 r.ans/ye.ar 

thcugh the present procb:tion is an the level of m-600 tans/year. 

Coel«ruded Ul'E films are printed (~ to tw colours) in the sane ccnpany. 1..'lese 

lines were previously forseen to procb:e the film for li"1id milk pa:ked in F.nvalac. 

For this purpose prepack cype mchines were installed in the COlpilllY and to sane extent 

are used for yoglalrt and milk pacld.rw, but the aajority of IlPE coextrUded film is 

produced for sale and used for pacld.rw on f~fi tl-seal aachines for such cypes of 

procklcts as instant soft drir*5. 'natilla', candies and confectionary, milk powder, 

Ylfers, pasta procb:ts, cornflakes, cereal procb:ts; in all cases ifl a heavy gauge 

o.C9an because chimer film is not available yet. 

Usi~ Callam extruders Envalac procbces lax> tons/ye.ar of polystyrene sheets (final 

width after cuttq the edgoes 750 11111) nl full capacity is estinated on the level of 2CXX> 

tonS. PS is partially consuned by Envalac for packq of yogbJrt on fo~fill-seal 

nac:hinu, the rest is for sale. 

1he naterial available is lam thid< and is now procb:ed with the use of Soviet 

nade shock res iscant UFM 0503 PS. 1he 1nm thick sheets are used for yogh.Jrt ~ 

• 
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CD ~l--1 _.trims.._. tlwcw#oamecl a.- an closed with beat seabble 

alumni•• foil ~ in the auuy by &.ha. 1he laboracory of F.nualac is 

mlatlwly .all ecprfWed, but IEI tidcb ism especially ilplrtanC "8lue in the case 

of coattusim is che kei in anozher place • 

Vlsic to l!s!esa Plascicos lJDJscriales 

1he cmpmiy belorws to Plasticos a.i&IOS to tiU.ch Plinex is also incoqlarated. 

lliri.JW this visit a cxr.fennce "8S utaiged with particfpaion by ~ws 

of the Ministry of Ligk lldlstties: q. F4mdo Esaada axl I.F. Alcnso; the 

factoq's .. & •«: lazant lllawn!te and tednical staff: Efrain Cardenas. IL 

this o:infennce tt t."15 possible to apla.in SCllll! of the tecmical problAms experienced 

by Plinex, the Wgest ptoclJcer of Ul'E fil• in <lila. 

1his fim ..... ocher packagq item& pnxb::es plastic bales, polyprq1ylene 

~ tapeS axl them:> sbrillk films axl is also nproc:essq scae "8Ste plastics 

(inclWU. polyethylene fihm axl bmes), tGich either arise in this CCJ1118P:Y 

er a:re -wlied fnm other plascic fa:cories (e.g. Plfnex}. 1be ~q line 

cmtains a ~ .-:hine for plastic balles; film \..-uttU. aa:hine; aacbine for 

segregation of pol)lll!r plrticles ~ to density ard ~ line for regrarulati.on. 

1he imterial gained fraa the~ ecpripnenc for plascic baxes is iaaecfiately 

recirculated in prq>Ort~ of up to n for pr:ocb:tion of new boxes. 

F~ thermoshrtdt UI'£ fihm the Bielloni line is insr..alled with 0.09hm exauder, 

GKio lJl).30, capacity up to 1.50 kg/h with possibility to procb:e 0.04-0.15 am 

r:bick fihm. the aacbine is -.iipped with thne different dies: 2SO, 3.50 and 400 and 

is adjusted to procb:e the tube dimnsions up to 2 ID wide (width Of flat tube). 

'Ihe procb:tion of this film is in the stage of stabilization ard full c:apacity 

of the aa:hine is not yet abtained. So far this is used minly for palletizq 

t!lll'tY t.er bottles; ~of textiles in rolls and bloc:ks of lobeter, 1he 

thimest fil• (O.OC-) are also Uled for direct wrawU. of portioned meat. Sale 

~lea of 1hrirability of the films for different applications based on cpility 

control tests wre praencecl. 
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1he shtidcability values measured at 120 C tme as follows: 

Jfplication Fila's dimension 
W1dtb J[ thick. 

:a 

Ditect mat liOO x o.os 
padWw 

Block lobster 360 x o.os 

Fila for 
pallets 

1275 x 0, 150 
(2 x 537,5) 

lmersion 
Tile 
s 

s 

s 

LS 
30 
45 

Sbrllbbility 
't 

I.q. 

50 

45 
53 
'57 

Tr.ms. 

36 
35 
43 

Plinex, a mmfacturer of approx. 28D tons/year of UJIE film is equipped with 

17 Bielloni older eype 60 nm clianeter extrusion lines. 1he height of the buil~ 

(only 5 m) is the limitation for the installation of Ul'E film~ lines v.i.th a 

higher capacity. 

ille diclcness of films procb::ed are in the r-. of O.Oft..0.15 mu. 1he realistic 

capacity is on the level of 34 kglh. Qlly one 60 lllll dialeter line is equipped with 

rotatU. toier and another 45 am dianeter with rotac~ head; films fran these 

nadrines are only adequate for conwrsion on fcmn-fill-seal llllChines. 

1he najority of UR fil.119 ace CorM red :nto bags or sheets. 'Jhese packag~ 

film are used for mrml ~ of different goods 

of tilich are listed below: 

the nain applicatior.s 

Phamaceutical inckistry: cotton wll; bags for nedicanents. 

Food lnclJstry: int:canc soft drilb, powder for ic:e crean, rabbit and chiclcen meat, 

fish fillets, lobsters, coi:tage cheese, shrfnps in blocks. 

l«rlcultural industry: seeds and rtce smples, grouid sanples, raticides animll 's 

lll!dic:ines, gromd and little plants. 

Light inciJltry: toys, dolls, table ganes, shoes, clothes, soclcs, spare parts, chemical 

reagents. 
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Visit to Enal.ul 

'Dais -afac:turer of Al foil and its c:mbimtion vi.th paper and heat .. u .. coat~, 
beJarp to HIRD. and spec:taJbes In rollt,. thick plates (O.>l.O-> chm to diffei.­

thi•lmesses of 1ihich 0.009 • is the mfrrie• 1bese plates are iDparted haa diffetent 

CXUltrles, such as Yugoslavia, Spain and Mgeltina. 1be total proh:tion of pure Al foil 

is ecpal to 2200 cons. 

~ly ID tons are used for parkasf!lg cmd the rest is •inly consmP.d 

in bui~ can:structicn and electrical appli.m:es. 

1be total anmc Gf Al foil is procb:ed in r!Je soft fom. 1be largesc aalUlt 

approx • .500 tons is used for milk bottle closures. For this purpose lacquered 

foil with me colaured side of approx. o.~ ma is applied. the 1aape coat~ 

in this case diminishes the friction, tGich is ~ on the fillq and clos~ 

line. 

Qiati.qs apptaK. 38 9ll thick Al foil with the acrylic type 1aape has a c:bble 

advantage, it separates the Al fraa the type of film used for )'08taltt packagq, 

"1ich is able to reacc with the alllllini1.111 and secondly provides heat sealq capabilities. 
' 2 1he ~ of the coat~ in this case is on the level of 11-14 g/m • 1he recpired 

~of heat sealU. with polystyrene sheets is on the level of 5 N/15 nm. Approx. 

lO tons of this type of Al foil is used for )'08Jairt ~- About 65 tons of this Al 

foil is COl1IUll!d by the procb:tion of the 9 m Al/microct'ystaline Mtj(/41 glm
2 

paper 

caq>lex, used for butter and cree chee!e ~· 1be same cmbinatian is used for 

wrappq candies. 30 tons of Al foil is used for the procb:tion of the caq>l.8' paper 

60 gfm2, used for phat11Ke11Cical procb:ts (citrqpal). Silicate type ach&ives aade 

for fK\Wf are used in :his case for c:mbi.nirw Al foil with paper • 

~ COM of Al foil caii>ined in the Mm w.y with paper is used for closq blister 

padcl llllde of ~ pham11c:eutical tablets. 

Paper SO aJm2 
cmbinet with 9 911 foil is Uled a an imlr l.a)<8r for cipr bmes 

..S CMrWnWq ciprrecca. For chocolate ban and chocolate IWleU approx. 10 91 

pure Al foil is '*Cl. 
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In ...a of Al foil (appr:ac. 4 tons) call>ined vi.th paper is applied for beer 

labels. In this camectian the best c,ality paper (9HedisfHmde) UIS fomd inadecp•te 

by the mstmer becaa of difficulUes in ~ off the labels for the repeated 

me of the bottles. A pomer quality p1111er is DOii ~ in the procKt.ion of the 

labels, ~ this difficulty. 

Mlllchines of a rather old type are used for coatq; Reynolds Q> of <aada for 

Al foil and bUa ltto Ridmnl Virginia for mx lamination. F.nalm uses Grawre 

<hmplain (6 colours) presses for prttq on Al foil am on other mteriais not 

necessarily cmb!.--.ed with Al foil sdl as paper and cellaphane used for sqle 

cipreete packets. 

Q,nference with the participation of representatives of the Ministry of Basic lncb;tries 

Participants: 

~ject: 

q. Maria de las Nieves Menendez (Export Depc.) 

q. Marta Garcia (Paper Department) 

Cand. of Sc. Reynaldo A1eran (Teclmcal Dept.) 

q. Lourdes Sanchez (Specialist of 0£E) 

F.xtrusion line for paper coat~ installed in Jatibonico. 

niruw the meetq it "85 confimed that a line adjusted for paper coatq 

and for lanination by eJ«rusion with Al foil (~ of width ~lax> nm) has been 

· installed and ckJrirw the last 2-3 months an aio.tt of coated paper WIS prociJced. 

1he line is adjusted for processq paper in the ~ of ~240 glm2, Al foil 

0.009-0.012 am with PE thicknesses fran 1~25 glm2• 

AL its maxima capacity the line is able to convert 6ax> tons of paper, 

6a> tons of PE and 2lXX> tons of alunini•-J. Ar. present the coat~ papers pr:ocb:ed 

Cll this line are used for owrwappU. rolls of paper prcdlced by the caipany as 

a proteetion ~ transportation. A relatively !1111111 anount is needed for this 

purpote in ccnparison to the capacity of che line Y\ich is used only periodically 

(tnlCCeptable for this equipllent). ~ doestt have the infomation or narketi~ 

pouibilities for this type of naterial. 

1here is also a lack uf inf011111tion on Y\ich particular grades of ccnt>inations 
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(polyethylene paper and alminitD) and the aDtt to be procb:ed. 

~ ~iws suggested tbtt prciper hp.It in this respect ma ClE's 

side vi.th expert's participation 1i0Uld be especially appteeiated. -· 

Sa. technical details ~ the pmclJccian of Al foil laminates such 

as necessity to avoid Al foil axid:iziqJ before extrusian coatfIW. 1he ~ 

and ewntuality of Al ~ prior to extrusion lllS also uplained ~ this 

lll!edJw • 
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APPtll>IX 2 

Visits to the custaters for Pacl<agi.l!J Materials 

Visit to ''Pilon'' (Q>ffee Plant) 

!\«> DBi.n types of consuner packagq are in use. For Luger mo.mts (llcg) of 

ground and qround coffee the same type of tiq>late cans with Al lll!lbra.ie are in 

use. Vaoun technique is oot applied for coffee predicted for few nmth storage. 

5i and ll4 g pouches for ground coffee packed in HX cype cellq>hane predicted for 

lcx:al nerlcet are famed en double type wrtical form-fill-seal mac..'li.res 

(trarwrap-81-Stock Snith, USA). 

'lhirteen nachines of this type (40 years old) are operat~ with capaciL/ 60 bags/ 

min (2x30) • 

Const.nption of cellophane per year is equal to 85 tons. f.ellophane is printed 

by local corM!rter-celloprint and its price (after print~) is equal to 5040 pesos/ton. 

For smaller bags consuq>tion of cellophane is 28 kg/ton of the coffee and 14.Skg 

for larger bags. 

According to caq>any's nenagement the ~le cycle of coffee distribution in this 

type of packaging is not l~r that. 20 days. 

Trials llllde with MSAT type cellophane indicated poorer properties and faster 

deflavouring. The ccnpany's technical staff realized that using pipnted type of 

llllterial should provide sanN1at bettet' protection of the product, but trials 

did not work since problems occured adjusting a photocell to transparency. 

In the trials being cor4.icted with IPP films no difficulties were encountered 
0 

as far as heat sealing is concerned, and no higher fluctuation of tenperature than 15 C 

can occur with tha use of presently installed tenperature controlling devices. 

h cutting system in this type of nachi.ne is separated fran heat sealing and 

did not prO'.ride adequate cut.~ing. 

• 

• 
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Visit to Sapmm:ado CA!ncro 

n.e system of Svn-rtcets is not yet widespread in QJba and .s one of the 

few exist~ • 

lb! to the courtesy of the Svr-rtcet 's 1&ag&EL, general overviell of 

the pacic~ syst.ems, first of all with the use of flexible aaterials ws mde. 

n.e •jority of the procb:ts corLained in flexible aaterials are packed in the 

~rket. ~the plastic filD& stretch P'v'C films (illported fnn llqary), 

bags aade of IhiE films and Neelon type nets {:inported froa Spain) are in use. 

Generally the procb::ts are packed by hand with use, in sane cases Clllly, of sinple 

auxi.lliary eqnipwent. Pieces of cheese are ouerwrapped in stretch film. Part of 

the cheese is prepacked by the amufaccurer and siwlied in theml>formed PA/PE. 

laninates. In the last case c:mplete decay of vaaun '85 observed. 

Processed neat (ham, sirloin) and portioned fresh meat is placed on open flat 

fol~ type carton board boxes and ~ in stretch film. In sme cases closed 

fol~ boxes are also in use. Nan inpregnated carton board is used in these 

cases. Sao15ages and bacon are ovetwrapped directly with stretch films. Sausages 

of the ''hot dog" type are packed directly ilLo lll1E film bags. 

lb! to the shortage of these types of procb::cs, st~ time is relatively short 

but even so a ~ in the colour of meat procb:ts is evident. 

Frozen rabbits and chilled chickens are paclced in UJIE film bags. Netlon bags 

are used for fruits and for dried salted fish. A relatively high aacu1t of procb:ts 

packed in UR film bags can be observed on the ~raarlcet shelves. Sane of thl!ID 

are packed with the use of f0tm-fill-seal system nainly with the use C'f thick Ul'E 

coextruded films procb:ed by Envalac (instant soft drlnt, very popular procb::t in QJba, 

pasta products, bean and peas and others). nus thick film is often used for as 

91811 ~ of a procb:t as 200 g • 

It is worth.ttile to mention that LDf£ film independent of the thiclcneu, d(iesn't 

present a barrier for the flavour and the depreciation of the flavour is exuasely 

fast in this type of package. 

~ ------ - _I_ 
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Ready-tale polyethylene bags are also used for ~ powder procb:ts such as 

com flour ard same ready-for~ procbcts based on flour. 1bese polyethylene bags 

are closed by sewhW tbraugb the paper labels. Double layer paper bags used for rice 

pac:kilw (apprait. 2,3 leg heavy) are also closed by sewiJW. 'lhere are m> eiti.stU. 
systas of bJtter paclci.rw one with the use of al.minim foil 1-:imted to paper 

(sold in auc:h S1mller ~ities tbm l/4 leg); the other systea closes four smll 

ban of butter, previously padled in wgetable pmluaL into fol~ carton bmes. 

'l\ic systems of ice cxem ~ ~ observed both of them should be considered 

as inadeqate. 

In one case ice lollpqs are inserted into paper bags, and padced then in UFE bags. 

It sbauld be '81erlined that sulphate cype paper without any illpEegnation or coatU. 

is used for direct ice aean ~· 

Similarly in the other case ilq>regnated spirally lODl paper cans are used 

for~ portions of ice-cream. 

Different bisquits are sold in cellophane bags or aven.-rapp~ often aamally 

packed and in SQlle cases additionally packed in fol~ boxes. 

Sane types of dairy prcdJcts are packed in 511811 portions in very thick llPE 04>5· 

Visit to a snall self-service shop 

The r-.e of flexible packagifW observed here "85 limited to a few cases only, 

~ them coextruded Ul'E f il.a& used for powdered milk packi~ { llcg bag) and 

)'Ogtalrt (l liter) • For the latter thermoformed PS containers closed vi.th heat 

sealable Al foil were in use. 

A few applications of cellophane for powdered prockJcts were also observed. 

Relatively big anouncs of inp>rced procb:ts were exhibited on the shelves of this 

lhcp and..,.. others retortable pouches with ready-nade meat procb:ts placed in 

attractively printed foldi~ boxes procklced in Olina. 

.. 



• 

- 41_ 

Visit to the Reseattb InsUtute of Food Inri.lstty 

1bis visit ws mile mt the invitatim of ~ ~ Staff. 

1be IDstitute is a CXllbined ftWldi md pil« scale procllcti.Cln cqanizatfm 

for a wide r.119! of food inibstty areas. "DJis instfUite is 6.nded iainly by FID 

with participation by sme indiviclal OUltri.es. 

1be prqp: is not yet cmp~, bit sme divisions inc~ for ample 

eac md mlk processflw pilot plmts are aheady operatq. 

1he Paclcagq ~ is tlDll located in a tenporary buil~ and is quite 

well eqidpped vi.th different COlll5UEr amt tr.msit packagq areas. 'Die institute 

bas sme eqirip-nt ..tiich is not yet available at OE e.g. cmpletely eqiripped 

It also seems that in the area of flexible aaterials the eqmpm. of both 

organizations !q!plaaent each other well. ~ imestigations aale are SOii! trials 

widt different <PP filz as a sU!stitute for cellqihane. Both the aa:hine perfomance 

and procb:t 's shelf life were tested. As a result <PP film has been illplem!rud for 

paclcirw candies on f~fill-5eal verticd type aac:hines. 

It is highly recamiended to c:oncb:t further investigations in this area in close 

co-operation with both organizations. 1his c:o-<iperation should provide possibility 

to accelerate wider introcklction of CPP films ir.P.., the llllU'ket and to achiew in this 

"8Y higher profit in a shorter time. 

llJr1rw the visit. a conference with parctcipation of Head of Department: :U.· Soledad 

Bulumn Marti and Laboratory staff: U.· Ada Castillo Coto and q. Sergio Valdes ws 

arrasiged. ~ Y\ich different aspects of flexible ...w,rial cestuw ~ aplained • 

Sane partir.ular copies beilw a subject: of presently conclJcted investigations e.g. 

lnit pacldrw of weer for energeucy purpo1e ws discussed and sugestions concemq 

this project were given. 
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PolyprqJJlene film (W) are 11Di1 classified in the gnq» of die mast ~ 

~film. 

In sme CXUltties the ansmpeion of these fi'llE are the secmd highest after 

polyethylene fi'llE. 

llJrq the stere0 specific polmrisation of pRpylene (obtained by ~ oil) 

in the presermof Tia.4 - c:qmic COllpOUlld of alulinim, both regular sttumlre 

so called isotactic polJm!r aid wngu1ar atactic polyprcpylene are fOllECI. 

Pol~ion of polyprcpylene, based on Ziegler catalysts was developed by 

Mlcta in 1954. The ch.fferences in chemical str.JCwre are illustrated in Fig. !.. 

1he isotactic polypropylene, cb! to its regular structure, is able to crystallize 

and cliaiJ9rlshes itself by valuable physical pniperties. h atactic pol,aer, 

.mch is an associate of the pcl,aieriution process is usually CCJnSidered as a waste, 

though SOii! possibilities of application exist such as bl~ with paraffin 

wt for paper coatq (ncn-food application). 

As already mencioned isot.actic polymer is able to crystallize and only this 

type of naterial is used for film ~- Because of tendency to degradation it is 

necessary to use stabilizers in polymerization of poly;>ropylene. Practically the 

same grade of polypropylene usually consists of f~ eypes of stabilizers provi~ 

protection against W radiation and stabilizq polypropylene at higher teqieratures. 

Polypropylene started to be used in packaging "*1 ICI in Great Britain and 

H:Jntecatini in Italy introcb:ed it into the narlcet as oriented sealable polypropylene fiL'D. 

~ented polypropylene fiL. (Cl'P) are used in packagirlJ as a substitute for modified 

CP-11.qnne. 1he rapid growth of interest for these types of naterials on the narket, 

arc nae so lq ago cellophane ws used on a very large scale, is nainly ckle to: 

- Resistance of polypropylene in variable climtic conditions, "1ich excludes damage 
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and surface defcmmtion often fanf in tbt: c.ase of ceUqiwP, ..m.c:b invobes 

'8St.age of the mterial and ms a nepci:we influence on the appearan:e of a pac ••· 

- lower consuipci.on of energy for pmclttion of CJIP film~ to cellqlhine, 

mich calculated in tons of oil ec,.i•lent (11E) is estimted in the f:irsc case on 

the level of 2,6 and 4,J in the second, of the SIR 1tE mits. 

- Cellqihme llllldJw involves a hfgbly C01plex chemical process and serious diffimlties 

are emDttered in procllcti.on to actain pniper prouction of air and \liter against 

poll~ion. 

- Tedn>lagical evaluation in CJIP film procb;tion, ~ possibility to !qlply 

cliffennc grades of mcerial ..ell adjusted for imchine perfOLWace and protection of 

diffennc goods incl.udflw easily c:onuerti.ble film vi.th a thickness of 15 1JL 

- Evidently lower wight of CJIP films (O.«Jn gfaa3) c:mpared to cellophane (appr. 

1,1() g/arh provides higher packagiJw efficierq till!ll the sane wight of the aaterial 

is considered. In any c:aiparisons aultiplyiJw factor equal to at least 1,5 is fully 

justified. 

- Generally lower price of CFP film equal to for exaq>le on the american aarket 

I0-129$/1.(XX) m2 COJpared to 125-lSO $/l<XX> m2 of cellophane, ~ on the grade 

of film in both cases. 

All these fac;ors haw their influence on the situation in cellophane - CPP film 

narket. Prcxb:rion capacity of cellqlhl.ie in West European Cculcries is illustrated 

below: (~ to L. Vidino Imont, Packagq, March 1985.) 
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Thousands of Tons 

_1982 191:1 _m,g** 
Hoechst - Kalle (W.GJ 4,0 0 
Wolf - Wa.lsrode n 13,0 10,0 0 

·uce Belg. 14,0 14,0 0 
BCL G.B 37 ,o 33,0 30 ,o 
BSL G.B 13,0 10,0 c. 
TPL G.B 5,0 0 
SLC Fr. 20,0 0 
Fortec Sidac Jt. 4,0 0 
Saft a Jt. 2 ,7 2,7 0 
Cello Espaftol Sp. 16,0 16,0 14,0 
Portugal 0,7 0 
Yugo slavia 

I 2 .:i ~ .:i ~.~ 
138,9 95 ,2 53,5 

2llt Forecuc 

In Foland md in Cacbosloualda proclJction of cellophane has stabilized to a 

pnseat level of 7(D) ind 1aXX> tons rapecti~ly. 

As an be seen the •jcrity of Wesc Eurq>ean mrufaccurers of cellaplmne have 

stqlped « intend to stap procU:cion of this werial. 'D1is fonca!t is based, 

to SCllle extent, on the pnsenc situation ..S non-predictable ~ c:amot be 

m:luded. A diff~ appimcb for ex.111ple is presented in m lS piognosis; 

accordiJw to "'1.ch a rapid decrease ~f cellaphlne application is still taldJw place 

~, in lq-cem fORC:aSts gracbal increase caipared to present consu1ption 

figlns is apected. 1his MIS described in more detail in c..'le paper prepand for the 

'~llqihlne Qinference". 

1here is not doubt that the regnu in cellcpbane procb:tion is the result 

of wide UM of (l'P fibm on the ..mt. 

~ to the ._ source imntioned abol.ie Wu1 European procb:tion 

capacity of CJIP fibm is u follOllW: 
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Thousands of tons 

I ~§a _J98S 
ICI (G. B) 16,7 18,0 
ICI 8idex II 12,0 14,0 
ICIGand II 6,0 8,0 
Mop le fan Jt. 18,0 24,0 
BCL -Shorko G.B. 8,0 10,0 
Wolf Walsrode W.G. 9,0 15,0 
Hoechs-Kalle W.G. 9,0 15,0 
Vifan Jt. 4,0 10 ,0 
4P W.G. 4,0 4,0 
Toyobo-A zole n e B. 6,0 12,0 
B. I. Hercules G.B 3,0 6 ,o 
Grace-U .K Fr. 3,0 3,0 
Manuli Jt. 2,0 6 ,o 
SLC-BCL Fr. 4,0 4 ,o 
Sitrosir Jt. 5,0 5 ,0 
Mobil Jt. 5,0 5,0 
Mobil B. 15,0 30,0 
Others - 4.0 __ z.s -133, 7 196,5 

~ F.ast t:urcpean CCUltries <JIP film proclJction is wll established in 

Czechoslovakia where JOO) tans of vinylidene chloride cqx>l)'lllers coated grade is 

procb:ed now and another 7CXX> tens of c:oextruded grade is predicted for the near 

future, Rapid growth in proc:Uction is takirc place in l& and Japan, ~ is 

illultrated by proc:Uctian figures on the level of 147 <XX> tons of Cl'P film, 

in the first case and 82 <XX> tans in secand. 

lh>riented eolyprq?ylene f i~ 

1hough CJIP film are used on a nu:h wider SC3le, there is still a .. u aarket 

for unoriented PP fiU. cqwumd in 1.R>rienced fom. 1he unoriented PP filim are nade 

aa a cast and directly cooled by "9ter/filma. 

1he principle of c:uti,. i.mit is shcM\ on Fig. 2. 

• 
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'Die br:nr:.,c>l)llH' or aipol)llH' of E 4 - IqVlO min is extmded throJgh a sl~ 

die vi.th a gap of bebll!en 0,25 - 0,50 • md after traversion of an air gap they 

•lt, solidfy on a bigbly polished cooled roll (chill roll) and ;ue transferred to a 

second cooled roll befan 1JeirW passed dmJugb a nip roll cmto idler md then to a 

~ systaa. The fika thidmess is detenmined by the relative speed of the 

extruder saar md the nip roll. 

Isotactic polypropylene is a crystalline pol,aer with neltU. point of about 

110°c and if t.'le film aade fnlll it is mt ~ rapidly large spherulites 

are famed md the procltt is cpacpe and has poor iDpact resista11ee. 

1bis is the reason lihy before intmcb:tion of polypropylene tubular extrusion with 

air coolU. it was mt widespread in·this case. However, because of the rapid 

~ achieved by the flat film castU. mit the fomation of large sperulites 

in the film is prevented and transparency is aailained. The cast polypropylene film 

tittclt is most interestU. to the packagU. inchsuy falls inco the thi.clcness r-. 
0,2--0,Jmn (films for themofo~) and appr. 0,025 am for textile paclcq. 

The themofomable PP films are stiffer and have higher clarity than low densicy 

polyethylene films of similar thickness. As the thickness of cast polypropylene film 

is increased, rapid coolU., becaaes more and more difficult therefore opacity 

of cast film increases vi.th increase in thickness. Cast film of thic.lcness of 0,5 11111 

and above is <pi te opaque. 

1he biggest advantage of thin cast polypropylene films e.g. 0,025 mn (typical films 

\Rd for textile paclcq) is their high transparency and gloss as inportant factOB 

for achieviJW acceptable sales appeal of the procb:t. 

1he m>riented PP film can also be procb:ed as a tubular film ~ich is cooled by 

the use of water. The film is extruded through the head with ~ type die (direction 

\4> and down) and is paned through the ~ are it reaains in direct Contact vi.th 

the water. In these conditions larger spherulites are not fomed and a film with 

high transparency is achieved. The blow ratio tn chis method does not exceed 2: l 

"1ich assures however sane inprovemenc in mechanical properties. h posaibility of 

appl~ a rotated head in chis process provides that eventual differences in 
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tbicb-ss an mt located in the am place en the ready rolls but are dislocated 

tbrou@Jxlut the ale width of the b.ile. 

1he basic ptopetties of ~eel (case) PP film are specified in the table 

describf!w CIP film, Table J. It should be ~oned that sme illprouiement 

c:4 -chmical p:opet~ies can be ellpeCted in the case of bl.om exausion PP film. 

1bis is especially true in the case of tear resistance. It is mticed tbat 

-=bmical pniperties of wmriented PP films are sc mar better aJlllU1!d to PE 

fihs, however resistance of PP fihs to lOil temperature is su:b wne. lb! to 

lair density o, 90 g/aa3 PP film indicate the highest yield (eotzESJIO'dfrw higher 

...a of scpare aeters ftaa the Sall! mss of the mterial). 1be essential prqJe.tties 

of PP film nee mentioned in the table aze optical pzoperties and resistance for 

dmmical CXllpOln'. Similar to PE film, PP fihm indicate e.:ellent resisbnce 

against acids and alkalies and the 5"1111! excellent resistance again£ oils and fats 

(PE indicace swellf!w en lorwer c:oract). 

1he resisunce to otpnic solYenC is also good and this resistance rmains Ylell 

the tmperatute rises a little. bcellent optical ptqJerties aze ptobably the lllDSt 

fDportant factor for applicatian of \D1rlented PP film in paclcagq tednicp!. 

CaqJariscn of these properties with those of PE fi1- are given belCJW: 

q>tu:al prgJerties of WIOriented PP and Lll'E film& (25p) 

Property Testing method Unoriented pp film LOPE film 

Gloss ' ASTM 75 - 87 60 - 75 
/45°/ D 2457 

Haze ' ASTM 1 - 3 4 - 15 
D 1033 

Trans pa- ASTM 90 -95 80 - 90 
rency 0 1746 

• 
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1he aw• ic;atfon of '8>riented pp film 

1be r-. of application for PP fi1- i3 a direct cansecp.ll!IO! of their properties. 

~ to UH film apart fma the ~ial clifferen::e in apUcal properties the 

difference in iesistance to . -~ slalld be ~ianed. Resistance of PP 

filJE to lou terperature is poor and this fila is for exaaple never used for frmen 

food packUw. llDwever the resistan=e of PP filJE apinst high tenperature is high 

and PP films and their 1-inaces are taken illCo ccnsideratian 1ilherl procitts 

need beat sterilization. 1his type of appliation is not possible in the case of UPE 

films. 

Becuase of the higher price in caqiarisan with UPE filJE PP films can be taken 

no cmsidercttion as a substitute for UH films only in cases "81 better 

properties justify their higher pric-.e. 

1be nain applications for \SIOrienced PP films in packagU. tedmique are as follows: 

- textile ~' nainly mens shirts, sodcs, stodcings, gamients, nighcwear. 

!be to excellent transparency and the gloss of the film prq>er presenc.ation 

of this type of pracb:t without charw! of their natural .:olour is possible. 1his 

is the aain application for the described type of aaterial. 1be bags nade of 

moriented PP films used for mens shirts were prices based on F.uropean padcagU. 

c:aipetition in lblland; 

food prociJcts are packed in moriented pp film in cases are protection against 

transmission of wter vapour and resistance to fats is req,iired and at the 5alll! 

time rather high pemubility of these films for gases and odours is ;:1CCPnr;ih1 ... 

Bags for vegetables such as lectuce, fresh spinach, cauEflower and nushroam 

bel~ to typical applications of cast PP films. 1\ri.st wrappq of hard candy 

is a typical application of thete fil.n8. Other flexible naterials have a 

sprq bade diaracteristic whkh causes them to open after the twistirc phase 

of pacldrw and oo other naterials exist· odier than special gr& of PP 

and cellophane, which can be U8ed in this case; 
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- procllcts sci>jec:t to beat sterili7.ation in the prbge such as the medical 

instnmds used by surgeons, PP film is resistant to lq tem action of 
0 

12) c teaparature; 

- ~ of toys, paper proclJcts, decoratims, &re similar effect as in the 

case of texcile procb:ts is needed. 

th>rienb!d PP film are als:> used as a cmponent of packag~ J.ninates. laainates 

used for rebJrtable PQrhes and for the package callaiAluseal (substitute for sane 

types of cans) anl also spirally~ caiposite cans often consist of \RJri.ented 

PP Iar..r, "1ich my be directly extruded or laainated. 

1heory of orientation 

As was mentioned before the use of polypnipylene in packag~ started after 

introdJCtion into the na~t of oriented beat sealable polypropylene films. Before 

further discussion~ these films and to give a wider~ to orientation 

process in procb:tion of other packag~ filJI& sane explaraation ~ the orientation 

and its influence on properties of the films should be nade. ~conditions lack 

exterior forces polymer chains rermin in the state of c:mpletely randcm entqlemenc. 

In stress inc1lced orientation lb! to hot stret~ or drawing the chains of 

n&crall)lecules an displaced into a more orderly arrangement parallel to the direction 

of stress. ~chain straight~ has occurre<i, the closer~ of nactan:>lecules 

takes place, this involves the increase of nutual attraction betwen the polymer 

chains as a resu .. t of exert~ greater secondary valence fo~. 'Dlese are particularly 

1atge if the chains are S}'lllllE!trical ard/or st~l.y polar. This ard tmfol~ of 

polymer chai."15 result in increased tensile strength ard elastic nodulus. 1he 

polymer chains are rigid below their glass traiisition tenperatures (Tg.). However, at 

the glass transition tenperature (Tg.) they ~in a degree of freedan and becane 

able to tmfold as stress is applied. 1he stretch~ of the polymer abolie a tenperature 

of its Tg causes the polymer chains to di~le, straightenillJ ard also slidiflJ 

past one another. Three phena11e11a are takillJ place ckJrifll stretchq the 

pol)'lllPr ~ can be considered as three cmpxients or orientation process: 

£
1 

- the instantenous elastic defomaticn caused by valency qle defomation or 

stretchq the val~ bonds, this C<.tlpOrlent is ,.,...t>letely recoverable when the 

stress is removed. 

.. 
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~ the 111>lecular al~ defomation caused by \D:Oil~, Ylich results in a mare 

linear 111>lecular ai:rarigeaaL parallel to the surface ard Ylich is frozen itto 

the structure tiien the aaterial is cooled. 

f) the ncmecouerable visaJus flow caused by imlecules sli~ past one anither. 

E4 is the orient~~' the one desired to be the •jor cmpment of the 

sttetchq process. 

Ch the basis of the orientation theory the foll~ general statalll!llCS can 

be nade: 

the lowest stret~ tenperature above Tg will give the greatest orientation at 

a gi'Ven percent and rate of stretch "-J flow ccmponent is held to a mininuD by 

lceepq the tmperature as law as possible; 

the highest stretch rate will give the greatest orientation at a given teaperature 

and perc:e11t of stretch. Since ~ is slower than E
2 

- at rapid stretch~ the 

tine is too short for the viscous ow to occur. In these conditions ~ 

r .. mponeuc will pre<bainate; 

the highest percent stretch •i.ll give the greatest orientation at a given 

tenperature and rate of stretch; 

the greatest ~will preserve the lll>St orientation under any stretching 

cordition. 

l)Pes of orientatf.on 

lkliaxial orientation takes place ~ the polyner chains are aligned in OM 

direction only. 'lhis pro<b:es naxinun streJWtb in one direction, that of orientation. 

1he tensile strqth of nylon for exasple can increase by orientation as nu:h as 

8 times. 'lhis type of orientation is desirable in the ca.ce of fiber. Uniaxially 

oriented film tends to crack and split alcq lines parallel to the c!irection of 

stretchq. 

I 

-
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Bi.axial or planar orientation occurs, "'81 a film is dram in aore than one direction 

c:amatly al~ N> axis at right qles to one arother. Pol)1111er chains are these 

ori~ed in a tileb parallel to the surface rather than to one another as in the case 

of \Eiaxial orientation. 1he level of tensile properties altmugh significantly higher 

than in the case of morlented film is not as great as m:iaxial oriented filaments. 

As a result of different degree of stret~ in different directions balam:ed 

am unbalanced oriented film can be procb:ed and are used. In the case of balam:ed 

orient:ed film the tensile ratio {the V"dlue of lower tensile st~ to higher) 

achi.eYes at least the value of l:kTL. For mst oriented fibn applications, it is 

desirable to have a film as closely balarad as practicable, since these films will 

re.act in the sane way or nearly so. 

There are l:Dlever sane applications (for exaiple sane types of then1llshrink 

fill16) in wch unbalanced oriented film is preferred. There is a significant difference 

in behaviour betloll!en heated crystallizable and nonccystallizable polymers in 

oriented form. There is no known t.ay to stabilize ncnc:rystallizable (aoorphous) 

oriented polymers against shriricage above its glass transition tenperature. \h!n 

a saq>le of oriented polystyrene (typical amorphous polyner) is heated and restrained 

fran shr~, it slowly loses the orientation, though not so rapidly as it would if 

it shrinks freely. 

The crystallizable type of polymer can exert tiifferent content of crystalline and 

aootphous phase dependi~ on the condition of its pro::essq. If for exaiple, polyethylene tereph­

thalete (crystallizable polymer) is melted at ~0c, then rapidly quenched to below 

its Tg (69°C) an essentially a11>tphous naterial is obtained. This naterial stretched 

at <KJ0c and quenched aft.er reheatq will show the sare behaviour as oriented PS. It 

means that after heatq above Tg it will start to shrink. 1he mechanism of shri.ri< 

behaviour or oriented aootphous polymer is quite sinple. The shrinkage as an effect 

of reheating above glass transition tenperature of this type of polymer can be 

explained as the start of relaxing out the orientation being fro~in. 

A sinple experiment with a stretched rubber band imnersed in a dry ice - alcohol mixture 

will retain its stretched dimensions ~ the stress is renoved. After taking it 

out of the cold bath the rubber band spontaneously reverts to its original dimensions. 

~ an extra processing step is applied a film nacle of the sane polyner can indicate 

only neglig1i.1le shrinkage at loo
0c. This extra step involves restraining tl• 

• 
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film at its saeccbed dimension, beatq it briefly to 150-22.5°c mil quen:1Ww after 

that as previously. lhler these cand:i.tions crystallization in ori~ed polyester 

film can occur • 

\IJerl crystallization occurs frm an oriented planar melt, it is beliewed that the 

crystallites and spberulites also becme two dimnsionally orierlced cilrq their 

fomation. As these crystallites and spberulits grow they encmpass and lock in place 

aany 111>lecular chains '4lich are already aligned. 'Dus these chains are not free to 

retract eVll!!ll if they are aboue the Tg for the bulk aaterial. 

ProciJction of orierlced pol;yprq>ylene filn& (<FP) 

1Wo aain system are used for <PP film ~ as a !dlstrate for further processq. 

In the first 'Jlle used~ others by Kalle, Wolf Walsrode (West Gemany) Mitsui (Japan), 

M:lntedison (Italy), Mobil Olemicals, Diamn:l (\&) the so called tenter process is 

applied. 1he principle of two stage ~ process is illustrated on Fig. 3. 

1he introc:U:tory thickness of the film is equal to approx. 0,5 ma. 1he film be~ 

cast is alm:>st caipletely hazy, though at this thiclcness cool~ is not fast enough. 

1he cast film is heated again to the tenperature 150-160°C and is driM1 in the 

nachine direction without significant loss of width at the draw ratio in the Tilr9! 

4 : l to 10 : l provided by differencial velocity nip rolls. After l~ these 

rolls the film is fed into stenter are its edges are gripped by clips closed 

afterwards and follows a divergent path. 1he film is new drawn transversely, at a 

draw ratio in the sane r-. as indicated previously. Hainta~ the film l.nder 
0 

tension for saie time at a tenperature near to 140 C provides the orientation 

stability. After l~ the stenter the f ilrn is cooled and fed to a ~ station. 

'Dien!is a possibility to reverse the~ sequence and the cast film ii firstly 

drawn transversely in a stenter and then in the mc:hine by means of a differential roll 

systen. A sinultaneous, one stage orientation process, "'1ich is also possible is 

illustrated on Fig. 4. 

In this case a stenter in toilich clips are moved by means of an increas~ pitch 

screw is used. 1he fon.ard draw - ratio is controlled by r.he rate of increase 
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«pitch and the sidelay drall by the qie of divergence of the clips. 

In -other systaa of <ff film~ i.rttocilced by ICI (Great Britain) and widely 

used in the I& (e.g. by lb Po~. Hercules) sinultaneaus fonard and transverse 

er- is achieVled by ntJu1ar extrusion SJSt8L 1be mltel polymer is extruded fma 

a circular die and is cpenched to a fom of cast tube. 1be thickness of the tube is 

c:mttolled partly by die d:illl!mions, partly by the relatiw speeds of ntae hand-off 

cnl the extruder. After passifW through ~ baul~ff device such as pu.:b-roll, the 

tube is ~co a \.Difona tea:perature. By increasq the ili pressure inside the 

tube and by ~ the pinch rolls at a higbec speed than the extruder haul~ff, 

simltaneous orientation in both din!tticms is provided. 1be drall ratio can be 

varied by adjustiJW the volme of the air enclosed by the tdJble and the relative nip 

roll speeds. In this process the thidcness of the final film is a result of red.le~ 

the thickness of the extruded tube in the r-. fnm 1/25 to 1/.50 of its 

introcb:tory value. nie principle of orientation by tubular process is stO«l on Fig. 5. 

As '85 mentioned before it is possible to produce biaxially balanced and 

lri>alarw:ed oriented films ani also Wliaxially oriented. It should be noced however 

chat wtiaxially oriented films are of little interest for packaging because of 

their narlced tendency to fibrillate, ~ subjected to stress tran certain qles. 

The degree to wch orientation is balanced depends neinly on the proix:tion 

process. Films of balanced biaxial orientation, W-iere ratio of lower value of tensile 

str~ to higher exceeds ~are nmt frequentiy achiewd in bl~ process. 

lH>alarx:ed biaxial orientation on the other hand can be considett!d, as a 

characteristic feature of the flat film stretch~process - tenter process. The 

ratio of the tensile strer6th in transverse direction to nachine direction in this 

case usually exceeds 1, 5. 

1hough polypropylene i& a typica'. exaiple of themq>lastic neterial in the 

najority of applications <l'P films require heat sealed coating. Heating the Cl'P film ~ 

to the melting t~rature involvu ..ate of orientation and shrinkage in the sealq 

area. Aa a result the film tears easily near the sealing area. For this reaaon 

Cl'P filJ18 have to be modified. 'lhis allows the film to be sealed well below the 

• 
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tmperaCme are redilCtion of orientation am talce place. Cl'P film beUW used 

Cal be divided in the foll~ tay: 

- Griented inttob:tcxy treated film e.g. c:orana treated, tibicb involves 

cmbined effects: 

cbnical (surface c:bmges) iainly me to mid:i..zq mil nan cllrable peroxide 

~f .... ,and 

llll!Cbmical cb! to mimllii'1 pittfrw the surface. 

'Dds provides deaeasq of surface tension anti increases acllesian to other 

layers. tiiich can be used with <PP film. 1hese types of films are often used for 

laidnation after prtttq. 
- (ft' mcaated film. 

Heat sealability is achieved cb! to use of a aodifiecl pol)111!r Wiicb broadly 

increase$ the r-. of heat sealq tmperatures, in coqarison to typical CfP 

films. 1hi.s type of film is available on the anerican .mt. It is used for 

processq on corMttional ouenmappq aachines, but is not acceptable for 

p.-~ procb:ts with the use of f~fill-seal aachines. 

- CfP films with vinyl polymer and copol)'lller coacu.s. 
1hese are suitable for comiersion with the use of wide r-. of padcagq aachines 

and their wter vapour and gas pen-ability are typical for polyprqiylene films. 

- CPP films with vinylime chloride copol)'ller coatU.S. 

(KrlcMl camercially e.g. as Diofan Ot' Saran coatU.S.) FJa:ellent barrier ~rties 

in relation to oxygen, nitrogen and carbon dioxide essentially differentiate this 

kind of film frm those previously mentioned. Hachineability of this film does not 

create a problem. 

- Coextruded <PP film;. 

In this case heat sealability is provided by a very thin layer usually in the r-.e 

of one micraneter per side of special grade ethyl.ene-prqiylene copolymer. 1hi.s 

caq>OUnd melts at evidently lower tenperature than polypl'09Ylene itself and is 

coextruded and oriented together with a nain polypropylene film. 1his kind of 

film is typical for polypropylene low toeter vapour tranllllission mte and also 

has rather high oxygen and other gas pemeability. 

Coextruded Cl'P f ilns are rapidly i.ip~ their perfomance characteristic and 

above all they present higher r-.e of heat sealq cenperatures than other grades, 

one of the meet critical values, ftri convertq of CfP film is considered. 
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(Ht coatnllled grades awailable on the a~ cm be sealed at beat sealq 
inCenals of XJ°C and it is expected that this r-. will be ilaeased soon. 

'Ibis factor c:ali>inai with ecmcnical adumt.ages as far as the fm+s1wt• ~ • 

procb:tion ~ am nmuery of procittion '9St• an c:oncemed, justify upiasion 

of coexttuded CJIP film am graclal substitution of SOiie other tJPeS e.g. vinyl 

copol,.er coated grades. 

Possibility to achieve the SilE degne of proclJtt prouction with better mcbine 

perfoc:wice and at lowec procb:t:ion cosc CXJnSCitute the IEin imtivation in this 

case. 

Clearly CJIP coexuuded film will be mre widely used in future. This does noc 

m:lude silmltaneous application of vinylidene capol,.er coated grades, but 

racber limits their use to cases are prob!Cti.on againsC ox,gert translllissim remains 

a critical face« even in the case of sqle film application. 

Generally ~ the prcperties specific of CJIP fils are as follows: 

3 
low density 0,905 g/au as an average; 

the possibility to procb:e very thin films start~ fran 0,012 mu; 

specially high tensile strqth (for exaiple approx. 4 times higher than 

that of cast i'P film); 

- excel lent clarity; 

sufficient stiffness for easy machine rumq; 

resistance to high teq>erature, facilitatq sterilization process; 

resistance to water and najority of chemical substances (fats and oils included); 

low per:aeability for gases and vapours ~with vinylidene chloride CClpOlymer coat~); 

- physiological neutrality in the case of prq>erly stabilized polymers; 

- easiness for princq; 

- easiness for laninatq. 

Polypropylene is tlie lightest of all dm11q1lastics used for pac:kagt,. (0.89 -0,91 glan
3 

depmlq on cryscalliiation ~) "1ich as a rault provides the highest yield, 
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illustnted in Table 4. 

PackagUW effi.cimcy of polyproylene films~ on their thidaEss, incl~ 

(lip and WIOrif!IUCI film, is giwn in Table 5. 

Basic prqierties of (JIP film, nan coated, with mat sealable coatq anl with 

vinylidene chloride aipolJllK-barrier coac~ in c:aiparison to sme other packagq 

film are pteSe11Ced in Table 6. 

As can be seen there is a significant difference betueen tensile s~ and 

elcqpation in smc:bine ad transverse direccion of ttiplefan CH', similar in the 

case of cellqilllne. For both types of PcqMl(ilm these values are very close to one 

another. 

ltlplefan should be classified as wmalanced and Propafilm as balanced film. 

1his is a result of stretchq and themal conditions provi~ stability of 

orienc.ation - Prapafilm (IC! procb:tion} is nede by tmular process, in Web case 

balanced orientation is usually achieved. 

lH>alanced orientation is typical for terlCer process (orientation of flat cast 

film) used in the procb:tion of Italian nede ltlplefan CH'. 

As '85 prOYen at my institute ~others, these differences do not influence 

the behaviour of films in practice (for exaiple their machineability}. 

All films produced by biaxial stretch~ have very low reoiscance to tear 

propagation as in the case oi cellophane. A distirwJised increase of elasticity moO.Jlus 

and to a certain extent a measure of film stiffness is achieved by orientation and 

this value is nuch higher than that for pol)euiylene. In the najority of paclcag~ 

applications coated Cl'P filrml are in use. lhis is not only for the purpose of sol~ 

heat seal~ problem of oriented filrml (without loss of orientation and decrease 

of nl!clwnical strqth in seali~ area}. Coat~ fomulations also provide good 

slip, ncrM~ and antistatic characteristics. 

lhis is not clearly evident l4JOll the basis of the data given in the ::able, but 

• 
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Table 4 

Yield Jf Different Packaging Filas 

(0,025 ma thickness) 

··-··----------···--·-·----------------------····------------------Type of the film Dens~ty 
g/ Cf!J 

Y~eld 
1D /kg 

··············-············---------------·------------------------unoriented ~olypropylene 

lov density polyethylene 

high density ~olyethylene 

polystyrene 

pliofilm 

polyvinyl chloride 

cellulose acetate 

polyterephtalate of ethy­
lene glycol 

cellophane 

vinylidene chloride 
copolymer 

0,89 

0,92 

0,94 

I,05 

I,15 

I,23-I,40 

I,25-I,35 

I,38 

I,4-I,5 

45,n 

43,~ 

42,4 

3R,O 

36,0 

32,5-28,5 

32,0-29,6 

29,0 

28,5-26,7 

23,S 

------·------------------------------------------------------------

T a b 1 e s 
Yield of Polyprorylene Films 

-··---------·-····················-·-······························ 
Thickness PP films 

·······-·········-······················· 
unoriented 

3 density n,s~ g/co 
oriented 

1 
density 0,90 g/c~ 

···············-···················································· 
mm inch·ro-

3 a~pr. subst~nce y~eld sub~tance ?~eld 
mil gau~es f>,/n m /kg ~/rn m /kg 

···········································-························ 
0,0125 0,492 so II,2 92~6 

0,015 0,591 60 13,4 74,5 13,5 74,0 
0,020 0,788 80 17,S 5 I), 2 18,n 55,6 
0,025 0,958 rnn 22,2 45,'l 22,5 44,5 

0,030 1,18 120 26,7 37,5 27,7 37,0 

0,040 I,Se I60 35,6 28,I 36,0 27,8 

0,050 I,97 200 44,5 22,5 45,0 22,3 

O,IOO 3,94 400 89,0 Il,2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



Property 

I 

Density 
Efficiency 
Tensile 
strenqth 

Elonqation 
at break 

Tear propa-
gation 

Elasticity 
modulus 

Meltinq 
point 
Heat seal-
ing range 

Flexibi 11 ty 
at low temp. 
Water vapour 
permeabi 11 ty 
Oxyqen 
permeabi 11 ty 

• 

Basic properties of oriented polypropylene filll\9 
in comparison with other materials 

Unit Oriented eolxeroexlene 
non heat heat sealable Cast Poly-

.. sea lab le propylene 

"Propafilm It vinyl vinylidene 0,025 nm 
"O" coatin1 coating 
15/730 Mop le- Propafilm 

fan OFI ~ c 23/40 
I l 4 I ' 

g/cm1 0,91 0,90 - 0,90 

m2/kg 7 3, 4 44 ,S 42,9 44 ,o 

~~- 1750- eoo- 1600- 450 
2100 1100 2000 

T.D 
2 

1750- 1800- 1400- 390 _,,... 2100 2400 1750 

M.D 

' 50-85 100-170 eo-110 750 
T.D 

' so-es 20-30 80-110 1000 

M. D.~ G ca.5 ca.10 ca.5 50 
T.D. ca.S ca.10 ca.5 80 

2 M. D. Kg/ui1 .!,2-2,7 1 - 2 1,4-1,7 0,75-1,0 
T. D. xl<>-4 2,2-2,7 2,5-3,S 1,4-1,7 0,75-1,0 

Oc 168-171 - - 168-171 

OC - lD0-130 100-145 165-200 

oc -70 -70 -10 -10 

CJ/m2x24h 8-10 5-10 3-6 8-10 90\r.h. 
38°c 

3000- 3400 ~~/m2x ca.1000 10-20 4500 
4 latm 

p r77sure d erence 

LOPE Cellulo•e filma 

0,025 nm 300 300 
MS.AT MXXT 

1 § 9 

0 ,!:12 - -
42,5 28,4 27, 4 

200 900- 900-
1350 1350 

150 420- 420 
560 660 

g 

300 20 20 

650 60 60 

200 ca.5 ca.5 
150 8-12 8-12 

0,2-0,25 
0,2-0,25 

107-112 I 
'1'I 

120-175 95-150 205-175 

-10 •pecial grade• require• 

17 5-12 1-8 

ca.9500 5-25 5-15 

• • 
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thm! is a suq influence of the type of ccacU. on heat sealq r-. and the sn.qth 

of the seals beU. Ede. 'D1e r.qe of heat sealU. tmperacures my vary ma film 

to fi.I& Relatively nanw heat seal~ r.i1W! (e1el~ coextruded film .-i.tb sealable 

polJO:tefine layer) is however a typical feablre of crlelUd polypnipylene films. 

With the ~ian of c:oextruded grades higher deviacions of teaperaDJre than 

l..5°c frm the'JPtim.a heat sealU. for a given grade of CJIP film are usually not 

acceptable, Y1el'I proper process~ of these films on typical packag~ aa:hines is 

taken~ accott. For process~ of CJIP films imie accurate control of the 

teaperature of heat sealU. bars is ~- 1hi.s involws the use of prq>er tbemostatic 

tmperan:re controllers, wch are rather staple devices. 'Dley fll15Ure aore reliable 

perfonmnc:e of the i::achines and can be installed on exist~ rlllCbines previously used 

for cellqJbane. 

As lll!DCioned above it was indicated chat, difference in slip characteristic 

(coefficient of friction in the r.DW! of 0,23 - O,«>) of camercially available 

fib!&, did noc influem:e the nachineability of the film an vertical am horizcntal 

f~ill-seal a:achines to a great extent. The situation was similar in the case of 

the differences in orientation degree as was described earlier. Besides the heat 

seal~ ~ am the strqth of the seals the flatness of the Y!b am the quality 

of ready-aade roll of naterul are the most inportant factors influen::~ the quality 

of lllilChine ~- Orientation of the film provides increased resistance at low 

~rature cmpared to l.R>riented film, "1ich are noc at all resistant in this case. 

Polypropylene films similar to ocher polyolefines present good barrier properties in 

relation to 'liter vapour and the differences fran grade to grade are relatively low. 

'Ibis is quite different in the case of ocher gas penneability. 

1he orientation process provides certain decrease of oxygen permeability, but 

significane decrease is possibly due to choice of the coat~ for exaiple and the film 

with vinylidene chloride copol)'llllr coatfrW provides the lowest oxygen permeability. 

It should be mderlined however that in the case of 1.nlaninated fibm the differences in 

oxygen permeability does not play so essential a row as sane people thiric. 

It should be taken into cmsideration that the alD.Slt of oxygen t.ftich is introcklced 

into the pack cbrq packagi,. operations influences the oxidizi,. processes to a 

higher degree than the penneability of d:e naterial. 
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'Die situation is ~~ signifiattly in the case of laminaces, 1iiiere 

clle not only to ~ barrier prq>erties, but also to high heat seal ~ 

cme of the laminate la:)iers and vi.th applicatioo of approriate padcag~ tedmicpes 

(vaaan or neutral ps packiJw) a low level of OllJ&ell renains inside the pack~ 

the storage. lol per.ability of ocbJrs is a specific feature of PP fihm. en the 

basis of the data collected by Hoffimn (K'alle - West Genaly) PP films can be 

classified in the grcq» of the most resis~ films for armatic smscanc:e pexmeai>ility 

(vi.th the ellleeption of eucalyptuS). 

Folyprcpylem! fihE are aore res~ than polyethylem! to chemical !d>stan::es. 

CPP fillE are cmpletely resis~ to oils and fats at nomal teaperacure. Vi~ 

p:qier stabilizatim of polyprqJYlem! these films are very sensitive to oxidizU. 

factors and this process is accelerated by ultraviolet ra:liatioo aDi high tenperature. 

~ to ICI classification ~ m the type of antioxidants used three 

grades of polyprqJYlene are in use: 

- PP resis~ for kqJ tem action of high tenperature, 

- PP of general application resistant for mart tema heat~, 

- pp acceptable in direct contaet with food. 

Polypropylene films are resistant to high tenperatures. High nelt~ point of 

polyprcpylene is a reason why sinple CPP films are rather difficult to seal wi~ 

the use of prq>er heat sealable coat~. The risk of loss of orientation in sealed 

areas and ciJe to its significant decrease of nechanical st~ the possibility of 

usi• mcoated or unaoc:lified Cl1P films for heat seal~ operations is excluded. 

For the Sall! reason and because of insufficient resistance of the coati~ to 

tenperature, bags nade of CPP camot be used in sterilization processes. 

Tables M show properties of different grades of coextruded Cl'P films of 

well lcncMl F.urcpean nmufacturers. Properties of vinylidene chloride ctp>lyners 

coated grade are specified in Table lOand ~ on vinyl chloride copol)'lll!rs are given 

in Table n. 

All these tables are taken fran the catalogues of correspondi~ milll.lfacturers. 

• 
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Propercies of Coexcruded Fila 
Yalothen CF (Yolf Walsrode - Western Geraan,) 

Table 8 

• 
lllDild CF 25 CP40 CFSO ----Thickness ... DIN53370 0,025 0,040 0,050 

Den~~-~·--- t;cra1 DIN53471 0,7 

substance .. DIN53352 18,0 28,5 35,S 
-

Yield """" - 55,6 35,1 28,2 

~ater Vep- 23oc mu 1,6 1,0 0,8 
our Perm. - WmZ·d DIN 53122 -- ------ -
Pe~~_!'-2 '1Joc_ _ 35C 210 180 

-
Perm.02 23°C cm' DIN533IO 2SCX> 1500 1300 rn'·d·IW -- - ---
Perm.C92 n°c ---

&On 3500 Jax:) 

-~~.'-tle 
MD 20 35 45 
--Nt15mm DIN53455 
'!'D 45 70 90 ------------ . 

Tensile MD 60 
-- Nf,,...Z DIN53455 

~trenith TD 120 
-

Blongation MD 140 --,. DIN53455 
TD 35 

~larlicity 
MD 2(D) 

TD w,,...z DIN 53121 
!t!ot!1.ilus 3500 .. -... 
9_Q_e:'f~cient FilmLFilm DIN 53375 

0,35 

of f.,.i ctfon FfJm/'fe!etal 0,20 
• !I)_, Nfmm 15 

------· -- OIN53383 
!D ' 8 

se~l:!ng :caap •c Wolf-N 1G07 125 - 145 

~~ling ~a~ ~em», 
•c - 155 

T 

~ after . wo1t-N1001 2,0 --1 Nf15mm -
... f ·- -- Wolt-N1001 2,5 fa -- ·- -ttmperature res13tance air/water - so bis+ 120 
('\na.ci ty ,. III 531'6 JO I so I SS 

Glou. ____________ G! ASTM02467 70 -
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Table ' 
. ~- Pi'G@li't'.i!ll ..s tnaical ~ .. Yalues of Maplef• ma at 2sec. 
Base film de 40 P.im (coextruded oriented Pol yprapyl e ne film 
(Montedison Spa-Ital 7). 

·- - - - - --
Pl'Opet"ties tkli.t Typical values l'emt .ethod 

(1) 

'Dridm111 ~· 
,0 

tid.t .eicht c/al 2S 
Yield 81.fr,c ,0 
T-ile strensth: Kc/..Z AS1M D sa2 
- MM:h:irw'! direction 7 
- tl'alSffl"Se direction IS 
Elanption at bre.k s AST. D 882 
- ..::hine direction ISO 
- tr..,,er• direction so 
Bm"Stillc strencth Ic/aa2 4 AS1M D 77, 
Static coeff i.ci.ent of o.s AS1M D 1394 
friction: fu./fila 
Heat8eal ranee •c ~1s+14s 

MY'l'll at J8-C and 9°' R.H. c/1112.2411 S+6 AS1M E 968 
Oxipn pet !ability at 2s•c aaJ/m2. 24h.atlll 1100 AS'lM D .1434 
Li&f1t tranm:issi.on: s Spettrof otometer 
- risible ranee 

(A• 1SO mm s 
- UV ranp 

(A • JSO mm 3 

(I) Tolerance .!. I~ 
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Table 11 
Principal properties mxl typical .,,..81"1! values of Moplef an coated film at 2s• c -
Basa film 25 9·m (vinyl copolymer coated biaxially oriented 
polypropylene films-M>ntedison Spa IT ALY). 

Properties Unit Typical values Test 

OLX OL'C/A ..tbad 

Tensile strencth: Kg/rtml AS™ D ogz 
-machine direction 12 
-transverse direction 26 
Elongation at break s A.Sr.-t D 8S2 
~ direction 200 

-transverse direction so 
Tear strength g 10 AS'IM D 1922 
(EL'tENDORF) 
lllpact strength Kc.an 100 AS'1M D 1709 (1) 

Stress impact strength Kc. cm/ aa3 ~t D 1822 
-machine direction 6oO 
Bursting strength Kc/Oal s ASTM D "' Static coefficient of 
friction film/film - "o.s AS'1!1 D 1894 
Haze s "2.5 A...~ D 1003 
Gloss at 45° so )85 AS'™ D 2547 
Heatseal range •c 90 + 140 -
Seal strength g/15 11111 l'tlPLEFA.'i A29 
w&llOOth bar at 1 JOoC-'° psi 
1~ 450 

Shrinlca&e at 140°C - 1 min ~ ~DPLEFA.\' A23 

-machine direction 5 
-transverse direction 2 

MVl'P. at J8°C and 90S R.H. g/m2.24h 5.5 AS1't E 968 
Oxigen pcnneability an3/m2.24h.atm 800 AS1'f 0 1434 
at 2S°C 
Nitrogen penneability an3/m2.24.atm 160 AST.-t D 1434 
at 25° C 
Carbon dioxide permeability an3/m2.24.atm 3000 AST-I D 1434 
at 25°C 
Surf ace resistivity Ohm 1.1012 1.109 ~DPLEFA.\' A3.i 

(1) 1 an diameter steel ball - heiaht of drop 66 cm - 15 an diameter specimen 
(2) 40 psi • 2.8 Kc/an2 

(2) 
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le>licatians of CPP films 

1he llBin applications of CPP films can by analysed~ the basis of the figures 

gi"91 below, Web illustrate constmptim of these films in the packagq area. ~ 

than 701 of CPP films used in 198> in the l& MiS for food packagi~: procb:ts listed 

below: 

lCXX> tons 

Eaked goods 16,4 

Snacks 14,5 

Candy and mts 7,7 

OleeSe 4,5 

G>ffee and tea l,8 

Pet foods l,4 

Dry groceries 0,9 

Pro<b:e 0,9 

Total 48,l 

With a thin polypropylene film, wch is nore linp at elevated teq>erature, 

flatter folds can be obtained and nore intinllte contact betloleell thin films under 

the nore often used low sealing pressures. This ensures nore uniform pressure distribution 

and heat transfer, so that a greater degree of perfection may be attained in finished 

wraps than is possible using the thicker cellulose films under s:Ut.ilar ~ 

conditions. 

If s~rior seals are achieved because of these factors then the self-life 

of the procb:t wrapped in coated orie!lted polypropylene film may be ~r L.han when 

wrapped in cellulose film even though laboratory tests might show that uncreased 

saiples of film have very sitnilar permeability characteristic. 

Typical applications of <PP films are the followi~: 

confectionary industry: biscuits) crackers, swets, candies, boiled sweets, ground ruts; 

• 

• 



• 
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- bak!ry inbstty, bread, rolls; 

sracks, potatoe chips, sarUdcbes, processed meat, com procllcts, pies and so 

en cereal incbstty, spaghetti, noodles; 

- ci§lrettes in sqle bmes and in cartons; 

- mltipadcs for different saall dimension procb:ts as tea bags previously 

packed in folcliJw bcm:s. 

1he nmt popdar fom-fill-seal (F.F.S.) horizontal and vertical packagq 

systsm require the use of coated Cl'P fil•. 1he prin:ipal of \lertical F.F.S. 

imchines systan is illustrated in Fig. 6. 

Cl'P coated fi1- are also used in F.urqJe on ouexwnppq JB:hines. Ni exanple 

of cigarette wrappq uac:hiD!S is illusuated in Fig. 7. 

~ to the technical literature, specially adjusted lttOllted Cl'P fi1-

can be used on overwrappq machines, but this application is not at all popular in 

£mope. 1he biggest ClllUlt of Cl'P films used in one year in Great Britain for 

excq>le (1700 tons) ws for potatoe chips~· 

For snall portions (28 g) s~le layer 28 1iJ1D films wire used, for la..-ger ones 

(250 g) the laainates nade of cbble layers of Cl'P films or Cl'P film laninated 

to cellophane were in use. 

In the confectionary industry vinylidene chloride copolymers coated filim 

are preferable. Ibri~ the period under consideration about lCXX> tons of Cl'P films 

~re used for 20'4 of all biscuits proWced in the COLD1try. 

CPP is also widely used in lanination and c:oextrusion. lb.adays more than 100 

different types of c:albini~ naterials with use of Cl'P are available on the US 

narket. tbr.ipolymer Cl'P nay be laninated with cast or blown PP, PVOC, cellophane, 

glassine, Ul'E for use in such diversified llllrlc.ets as snacks, candy cookies, coffee, 

cheese and meat. 

Q:iextruded PP between cw layers of taE naybe laninated with glassine or 

eel 1ophane. 
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1here are knalD cmbinati.ons of ~lie coated bmqlolyaer Cl'P vitb PUOC coated 

grade or glassine, tn:Oated and PVOC coated cellqibane for use as smelt pedragres. 

Ckher c:onsttueti.ons cons~ of PVOC coated Cl'P bamlpol)llll!r cmbined vi.th the sme 

mterials as acrylic coated grade. cm of the very imerestq coextruded cmbinati.ons 

cmsists of blO layers of PP c:q>0l,..ers vi.th sqle ply of PP copol,..er in betMeen. In 

snack and bakery packagfrw for instance, blO 0,018ma1iil!bs are lawinated to each 

other to provide as~ versatile sttucture vi.th reverse~~ capability. 

Hmy <JIP film J.annates Me adjusted for f~fill-seal ~· Sme of them are 

suitable for~~. for 'lboil in bag'' iBld for "8Cl.Ull ~ awlications. 

Beside the cypes described above, _,. the mterials based an polyprqJylene sbridt 

films and self .3de;ive tapes, also sallirigid thicker sheets should be llll!lltioned. 

'Dlis eype of aaterial will be discussed separately. 

• 

.. 

• 



• 

• 

vertical 
sealing 

"iori zonta l 
•••li ft1' 

--

\ 

- 11 -

fillin:: clorlindar 

foraing 
shoulder 

horizontal bar 

bar. vith the ~roduct 
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P---- . 
_tearing ~--
tape heat sealing "'-~----

roll of 
the film 

of tearing 
tape 

cutting the 
_ toungue -. for 

'\opening the 
overvrap~ng 

"" ...... 

0~---
• 

1 phase of overwr~p 
forming-laps forming 

f orminr. 

overvrap sealing 

top and hotton 
laps sealin~ 

of the overlap 

Fig 7 Packin,, of single cigarette 

boxes with use of heat sealable 

films. 

• 

• 
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AlftH>IX S 

1he list of cpality cantrol tests discussed, pre:s.tted or anlJtted ~ 

to expert's suggestions • 

1. 1he systaa of standard crusbirw of high barrier flexible -.terials prior to 

Yater "8pOJr pemeahility aeasurall!l1t. 

2. Bani strerwtb measun!llllttS of flexible laminates. 

3. "4Jpan!llt and Ycxq mdtlus aeasurall!l1t of plastic films. 

4. ~iffness measuranent. 

5. T~ strqth of films and laminates. 

6. Inpact st~ of polyethylene films. 

7. Profile aeasurment for evaluation of quality of ready-4IBde rolls of flexible 

mterials. 

8. Sh:riri<ability measurenents of theI111>ShrirK films. 

9. Paper and plastic film coat~ with use of "autamtic applicator". 

10. <)iality control tests for laboratory coated naterials. 

11. Interpretation of strqth measuranents conducted with flexible materials. 

12. Hethods and equipnent for checki~ gas permeability of flexible naterials and 

~packages • 

13. ~ of applications of gas chraratography for analysis of packagi~ naterials. 

14. Sensoric analysis of flexible packagi~ naterials which renain in direct contact 

with foodstuff. 
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15. F.xtracti.on tests used for euialuatq the suitability of flexible ..cerials 

for food~. 

• 

• 

• 
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1be Method Used to Coattol Water Vapour Pemeability of Crushed Flexible Materials 

Six Silllples of the dm!nsicns W x W Bil sbauld be cut out frca the tested 

.aterials. A mrlt sbauld be imde at equal distances ma the edges (100 x 100 •) 

to detemi.ne the edges for further beat sealU.. 

F.ach of the saaples sbauld be tigbdy wamd ..., on auxiliary rod (lo • diawater). 

1be rod is then taken off and the edges of the saaple a-re fixed with the use of 

self illh!si-ve tape. Rods, imde for exanple of c:qiper, are inaocb:ed to both sides 

of the rolled saaple at the depth of 45 ID Cm each side). 'Die rods are fixed in 

this position by means of self ach!siw tape. 'Die saaple prepared in this tey is 

placed on hard and flat surface of the table. ~ is realised five times by 

~ tbe rods nearer to one another .mi.ch takes place at a distance of 30 am. 

1he saiple is then \DORI and fr.m t\IO saaples of this kind a flat bag is fomed 

by heat sealU.. 

1be internal sizes of the bag should be equal to 100 x 120 mn. The bag is filled 

with »-LiO g of dried calciun chloride and is instancly sealed~ to previously 

drawn line. The internal dimensions of the bag (beaeen the seal~) should be 

ecp1l to 100 x 100 mn. 1he excess of the naterial on the exterior &ide of the 

heat seal~ should be cut off. 1he width of heat seal~ should oot be less than 

lan. 

At. least 3 types of bags of this type are prepared for each type of analysed 
0 

naterial. 1he bags are put in the charber of a constant tenperature (38 C and 

relative tunidity (~)). 1he bags are weighed on an analytical scale to determine 

conatant increases. 

These incr-.ases are calculated in traditional system for ~ wter vapour 

perneability in gfm2
• 24 hours • 

As a result the average value of all measurements for each analysed naterial is 

given. 
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l.PffH>IX 7 

Stiffness measuremencs with application of lll>dified H - 0 - K method and use of 

the cmpressian cell of st~ masurq aachi.nes. 

1. /tfplication 

1he method is applied for determination of the resistan:e of flexible naterials for 

~. considered as their stiffness. Described 112thod can be applied to plastic 

filn&, ~ aluainilD foils and flexible packag~ laai.nates. 

2. Detemdnation 

Resistance of the film for bendi.rw (stiffness) is the highest force involved, toh!n 

aaterial is pressed into the measur~ gap and is expressed per mit of lqth N • •l 

(G • aa -1). 

3. Eqnipet 

~ ~ aachine web is equipped with a ccnpression cell allows 

forces in the ~ fran f.?w graas ~ to 500 gr.ms to be checked (sensitivity 

O,OSZ of the measured value), with application the speed of the ~ nechanisn 

50 + 5 mn/min. Constl'UCtion and dimensions of the device used for measurenents 

are presented at Figure 1. 

This device is installed on lnstron nachine in the way illustrated in Fig. 2. 

As can be seen, plate for location and sarple is fixed to the caipression cell, 

and penetrator is fixed to the rmvi~ bar of Instron ir.achine. 

4. Sa!ples 

Ten sarples cf 50-2".)) nm length and 15 mn width cut in the nechine direction 

and 10 in transverse direction, should be used in one testfng. Satples are conditioned 

at '1J°C and 50'4 relative tanddity. 

5. Testi115 procedlres 

1he sanples are located on the plate in the manner presented in Fig. 1. 

Before starting the tests discance bet1o1een the penetrator and the sarple should not 

exceed 5 mn. 

• 

• 

.. 



• 
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lhe speed of the ~ bar shauld be filaed at SO -'min· 

lhe r3rW!• or llOllall!nt of the~ bar shauld be adjustei in such a Ml}', 

that after ~ the lowest position of penetrator all~ to register the 

naxinwn force, this penetrator sliculd return autamtically to the~ position 

(!ima distance fran the sanple). 

~ the cbnard lllM!llll!llt of the bar penetrator bends the sanple against 

the gap. IL the sane time aaximn fotte ~this~ is registered. 

Because of possible differences beDEen both sides of the sanple it is 

tee:mmended to check _; sanples locat~ their face side to penetrator, another 

5 fian the opposite side. 

~ resistance considered as stiffness, is calculated by divi~ the 

naxinun force registered ciir~ ~ by the l~ of the saaple and expressed in 

G. ~l or N. •l • 
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FIGURE 1 

DEVICE USED FOR DETERMINATION THE 
RESISTANCE OF THE FILM FOR BENDING ~TIFF NESS.) 

I 

.L • Penetrator (fixed to moving bar of strength measuring 
machine). 

2. ·Sample 
Plate enable to bend the sample against the gap which 
can be seen at the Figure 2 

• 

• 



• 

FIGURE 2 
• 

• 
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Moving bar of lnstron 
machine 

Plate for location the sample 
,-

I 

tis Compression cell 

DEVJCE FOR STIFFNESS TESTING. FIXED AT 
lNSTRON STRENGTH MEASURING MACHINE • 

I I I 
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APPfH>DC 8 

Por este mfld.io le infol'llalloe acerc~ del Ciclo de Siete ContereACi&a que aobre 

lnvase1 J'lexibles dictar& m IW.Htro Centro el SR. BOHDAN CZERH~tiLQJO', experto­
de laciOl!.ea Unidsa. 

CIC LO -
1.- Cellophane y PP. 

2.- PE y otraa Polioleti.Daa 

J.- PET 1 PJ. 

4.- Lamina~os para envaeea flexibles 

(Flexible Packaging Lem1Mtee) 

)/l/'86 

6/l/1 86 

10/l/'86 

17/li'B6 

5.- Co-extrusion 1 Tecnolog:!ae !ermo­

Conformadoraa (The:rmoto1'1111zl4 
~echnclogie• &!14 Co-extrusion) 24/1/86 

6.- ~aterialee !.tetaliz&d.01 de E:ivaeea 

PleXiblea Combinadoa con Ltuliaadoe 

de .Poil ie J.lwniDio (1lexible 
l'ackagiq Jl&terial.1 combilled with 

J.lw:UJU.um !oil I*m'aates) Jl/l/86 

1.- Pel!culas Retractile• y Estirables 

(Shrink and Stretch 1ilms) 7/2/'36 

2:00 1.11. 

2:00 P.11. 

2:00 P.!t. 

2:00 P.J(. 

2:00 P.:.4. 

2:00 P.M. 

2:00 P.llil. 

~n.tor.1amos ademaa que las Confe:-encias aer&n impresaa en i.ngles. En. la prU111a 

Co.a!erencia se ·entregara el texto en 1J1glee de la segwid~, a fin de que nues­

tros tecn1co1 la• estudien de manera !EoJDiliar y puedan hacer observaciones j 

t 

• 

• 
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Llst of Books published recently (fran 1970 orwards) 

Author Title 

laadzki J .H. l<onsen.tieja i pakowanie 
wyrob<M Me tat owych (Poli sh) 

Oesterreichischer Verpac~s-
kata log - 8. Auflage (Ceman) 

Paine F.A., Paine H.Y. Hancl>ook of Food Pac'<aging 

Haine D.J. Sayers M.C. Hard>ook of flexible packaging 
test irethods and their accuracy 
(inlernal edition) 

Cllrda D. Baleni potravin (Czech) 

Calvin J. Benling Pla!,cic film for packagi11; 

.lohruen H.A. Aerosol Handbook (Second F.d.) 

No. 
of 

pages 

390 

324 

llJ7 

30 

432 

181 

647 

• .. 

Year Publishing &loose 

1985 WNl'. Warszawa, PRL 

1985 Bastei-Verlag, Wien, Austria 

I 
Oii .... 

1983 ~rd Hill, Blackie and Son Ltd. 
I 

Glasgow, ~land 

1983 Pira, l.eatharhead, ~land 

1982 5NTL Praha, a;sR 

1983 Techanic Publishing C.O. Inc. I Pe'lSylvania, USA 

1982 Wayne Dorland C.O., '° 
MRndham, NY, USA 
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Veipacken mit kunststoff-Folien 185 1982 VDI Verlag, Kunstofftechnik 
(German) '"sseldorf, FRG 

Swronov, l.K. Derevjannaja jascicnaja tara 184 1982 Derevjannoije proizvodstvo Moslaa 
Gancovsky, J.N. (Russian) USSR 

Deppert, W., Pne1.m1tic in der Veipackungstechnik 211 1982 Vogel, aachverlag, \oA.lrzburg, 
Stoll, K. (German) mG 

Technical packaging dictionary 320 1982 Nord Jil'rballago, 
in ~lish, French, Gemen, Swedish Valtngby, Sweden 
Danish, Nonegian. 
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C'rosby N.T. Food Packaging Materials Aspects of 190 1981 Applied Science Publishers LtJ., I 

analysis and mi?~ation of Chntaminants London, ~land 

Blagodarskij V.A. I spolnitelnyje mechanismy masinavtana- 302 1980 Hasnost.rojenfje, Hoslaa, USSR 
and others tor dlja ~kovki izdelij (Russian) 

teiss R. Veipackq wn ~bensmittln - Aiw!ndung 306 1980 Springer Verlag, Heidelberg, ~ 
der wissenschaftlichen Grundlagen in der 
Praxis (German) 

Polinemaja tara i upakovka 272 1980 Cliirnija, t'DSkawa, USSR 
(Russian) 

Kuzia A. Systemy pakowania w folie kurczliwe 178 1978 WNT, Warszawa, PRL 
thssalski A. (Polish) 

Paine F.A. The Packaging Media 564 1977 Blacke a. Son. Ltd., Glasgow, Er~land 

Jakowski s. Ochrona ta<bikow w przelolOzach 176 1977 '11<1.., WarsZM<a, PRL. 
(Polish) 
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Extrudierte Feinfolien ll'lCl Verbundfolicn 184 1976 VDI Verlag, l<Laistoffter.hnik bseldorf 
(German) PllJ 

Kolakowski E. ~ia z tworzyw sztucznych w przemysle 285 1976 Wydawnictwo N:>rskie, Cdanalan PRL. 
rybn)'lll (Polish) 

lbss C.F. Packagi~ of Pharmaceuticals 165 1975 Newnes-Butteniortha, London, £rwland 
Oswiil, C.R. Plastic Films and Packaging 214 1975 AJipHed Science Publishers Ltd. London, England 

Dictionary of Packagi~lish, German, 843 1975 Verlas fur Fachliterature, IWidelberg, PllJ 
French, Italian, Spanish, Russian 

Bruins P.F. Packagi~ with plastics 211 1974 Gordon and Breach Science Publishers, 
New York, l& I 

Sciarra J.J. 'Ihe science and technology of aerosol 710 1974 John Wiley Sons, New York, lJSA el 
padcagi~ 

Kuhne G. Verpacken mit lamstoffen (Geman) 304 1974 Carl Hanser Verlag, tt.n:hell, Fa:; 

Briston J.H. Katan Plastics in Contact with food WJ 1974 Food Trade Press Ltd., London, £rwland 

Paine F.A. Packagi111 Evaluation, 1he testi111 of filled 113 1974 Newnes-Butteniortha, London, £rwland 
transport packages 

Cairns J.A. and Ol.hers Packagi~ for Climatic Protection 111 1974 Newnes-!ui:-teniorths, London, £rwland 

• !tic Chesney J.C. Packagi~ of Cosmetics and Toiletries 135 1974 Newnes-Butteniorths, London, £rwland 

Park W.R. Plastics Film Technology (2nd Edition) 210 197'.l Robert E. Krieger Publishilll C'A>., New 
York, USA 

Sori.nbar* c. Packagi'll of <h!micals and other udJStrial 203 1973 Newnes-Putteniorths, Lendon, P,rwland 
liquids and solids 
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Higienic:ma ocena tworzyw sztuchznych 293 1972 PZWL, warszaa, PRL 
w zakresie srod<ow spozywczych, lekow 
i przedniotow uz.ytku (Polish) 

Farnhan E. A <l.iide to 'lhernoformed Plastic Packagi'll 258 1972 Cahners Bocks, Bosten, USA 

Jeitteles Kotte Handbuch f i.ir Pappe (Ge man) 272 1971 P. Keppler Verlag KG., Heusenstarm, ~ 

Fisher E.G. Blow ttluldi'll of Plastics 193 1971 'lhe Plastics Institute, Lendon, England 

Hanlan J.F. Han<lx>ok of Package ~ineeri'll 544 1971 ~ Graw-Hill Book CA>. New York, USA 

Czemiawski 8. Folie opakowaniowe (Polish) 313 1970 \In', WarszaW&, PRL Oii 
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l. Journals published in Socialist Colaitries 

1.1. Paclcagi!JS only 

1.1.l Hanipulace 1 skladcMani 1 baleni 

1.1.2 Die Ve~ 

1.1.3 ~CManie x/ 

1.1.4 Tara i upakoJ<a t<antiejniery 

1.2 Various ~and Plastics 

1.2.1 Papier a celuloza 

1.2.2 Przeglad papiemicxy 

1.2.3 Plaste wld Kautschuk 

1.2.4 Plasticzeskije massy 

1.3 Deali~ with corrosion 

1.3.1 Korrosion x/ 

!-1.2 Korrozija i zaszczita mietallow 
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Publishi~ House 

Imados, Konevova 131, 13083 Praha 3 
Distribution: PNS, Press Distribution Centre 1 Presa 
Export Dept. 1 Jindrinsslca 14, 12505 Praha 1 

~ VEB FachLuchwrlag, IXB-7031 Leipzig, Karl-Heine-Straase 16 

PCL SICMA, ul. Biala 4, 00-950 Warsaw 
I 

~ C» 

a>sR ARTIA1 Ve &n!ckach 30, 11127 Praha l 

PCL SICMA, ul. Biala 4 1 00-950 Warsaw 

~ Grundstoffverlag Leipzig, ~-7031 Leipzig, 
Karl-Heine-Strasse 27 

ll>SR 

ID< 

USSR 

2.entralstelle filr Korrosionsschutz,lllt-8080 Dresden, 
Kar l~rx-Str. 228 
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1.4. leview ot world literature and patents 

1.4. l lzobrietienija stran mira. Wypusk 4h. I 
tpakoJca, tara, sbor otchow. MU B 65. B,c,o.F'°' USSR 

1.4.2 Targowla za rubiezan USSR 

1.4.3 Przeglad clola.nentacyjny 

2. Selected joulllals published in capitalist countries 

2.1. Basic journals - packagi!J& only 

2.1. l Firballages magazine 

2.1.2 Firballage Digest 

2.1.3 Ve~s Rundschau 

2.1.4 Neue Veipac~ 

2.1.5 Packaging 

2.1.6 Packaging Review 

2.1.7 Packaging (previously roodem packaging) and 
package engineeri~ 

2.1.8 Paper, Film and Foil Converter 

2.1.9 Packagi~ Scieoce and Technology Abstracts (PSTA) 
- Referatedienst Veipac~ 

(Review of literature published by PI~land and 
ILV - West C'..ennany) 

xx/ Bi~ly 

,. .c. 

PRL 

France 

France 

W. Gennany 

W. Germany 

England 

England 

USA 

USA 

w. Gemeny 

CDJRl, 02-942 Warszaa, ul. Konatancinska 11 

Fnballages Magazine, 26, roe c1I Faubourg Poissomiere 
75010 Paris 

SEPE, 142, rue d'Aguesseau, 92l(X) Boulogne 

P. Keppler Verlag QdJli + Co Kg, lnduatriestrasse 2 
D 6056 Heusenstatm 

HUtit~ Publikation, Im Weiher 10, D-69CX> Heidelberg 1 

Turret-'h!atland Ltd., Ricknansworth, England WD3 

Business Pres11 International Ltd., 35 Perl")'mUlt Road 
Han.ards Heath W. Sussex 

Packagil"@, 270 St Paul Street, Demler, Colorado 80206 

Maclean tblter Publishing Co., JOO W. Admn St., 
Cllicago 11 • 60606 

International Food lnfometion Service, Lyoner St. 44 
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2.1.10 TAPP I I.& TAPPI, Washi .. ton, I.& 

2.1.11 Kmststoffe W. Germany Carl Hanser Verlag, Kolbergerstrasae 22, 
D-8CXX> Kinchen 80 

2.1.12 ttxlern Plastics International USA M:: Graw - Hill Publication, 14. averu! D'<U:hy 
1006 Lausanne, Switzerland 

2.2 Other Journals 

2.2.1 Olnditiomement des liquides-Ehi>outeillage France SEPAIC, 42, rue du Louvre, 7.5001 Paris 

2.2.2 Papier + Kmststoff Verarbeiter W. Germany Deutscher Fachverlag QtbH, 6<XX> Frari<furt 1111 Hain 1 
Postfach 100606 

2.2.3 Ve~s Berater W. Gemany P. Keppler Verlag, 6056 Heusenstarm, Postfach 1353 OD .... 
2.2.4 Packagi.. Today ~land Packagi .. Today, 345 Goswell Road, ~ EClB lBP I 

2.2.5 lnballaggio Italy ETAS KQI>~ Pertodici Technici S.p.A, 20154 Milan 
Via Mantegna 6 

2.2.6 Tura Switzerland Tara-Verlag, Beustweg 12,8032 Zilrich 
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BOPP 

a.IEE 

EVA 

HOPE 

IllA 

LOPE 

LL OPE 

MSAT 

MXXT 

MINIL 

MINAL 

MINBAS 

OPP 

PE 

PA 

PP 

P'JC 

PVDC 

Aluminum foi i 

Biaxially Ori•nt•d Polypropyl•n• 

National Packaging Centre. 

Ethyl•~vinyl ac•tate. 

High d•nsity polyethyl•n•. 

R•s•arch Institut• of Food Industry 

Low d•nsity poly•thylen• 

.Linear low d•nsity poly•thylen•. 

Nitrocellulose coated c•llophan•. 

Vinylidene ccpolym•rs coat•d cellophan•. 

Mi n i "try of U gh t r n dust r y • 

Ministry of Food Industry. 

Ministry of Basic Tndustry. 

Oriented potypropylen-.. 

Polyethylene 

Polyamide 

Polypropylene 

Polyvinytr~torid• 
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