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SUNUS

[I. Uluslararasi Ambalaj Kongresi ve Sergisi’nin gergeklesmesi ile bu alanla ilgili
scktdrler ve gahganlar biraraya gelerek yeni bilimsel ve teknolojik gelismelerin
tartistlmas:  saglanacak; gelecegin ambalaj perspektifine 1sik tutulacak, iilke
bazinda cksik ve fazla olan yonlerimizin irdelenmesi miimkiin olacakur.

Kendi alanina giren sanayi dallarindaki gelismenin saghkh gergeklesmesine
katkida bulunmak, TMMOB Kimya Miihendisleri Odasi’nin islevleri arasinda yer
alir. Bu nedenle 97 yilinda ilk kez Ulusal diizeyde ve yan sanayi dallar ile
biitiinlesmis bigimde Ambalaj Teknolojisi ve Yan Sanayisi Kongre ve Sergisini
gergeklegtirmigtir. Katilimeilarin 6nerisi ve begenisi iizerine, kongreye uluslararasi
boyut kazandirilmaya g¢ahisilmig, 1999 yilinda uluslararas: olarak diizenlenmistir.
Kongremizi ikinci kez uluslararasi boyutta ger¢eklestiriyor olmaktan mutluluk
duyuyoruz.

Ulkemizin iginde bulundugu agir ekonomik kriz nedeni ile sponsor olabilecek
kuruluglarm geri adim atmak zorunda kalmasi, kongremizi biiyiik ekonomik
sikintilarla karsi kargiya birakmistir, Biitiin bunlara karsin Oda olarak bilimsel ve
teknolojik gelismeye verdigimiz 6nem nedeniyle, bu kongrenin her kosulda
diizenlenmesine karar verilmistir,

Kongreye sunulmasi kabul edilen bildiriler bu Kkitapta bir biitiin  halinde
toplanmigtir.  Kitabin  goriiniim  biitinliigiinii  saglamak ig¢in, bildiriler bigim
yoniinden gozden gegirilip, gerekli diizenlemeler yapildiktan sonra orijinal
metinlere sadik kalinarak yaymlanmistir. Kitapta yayinlanan bildiri sayisi ..."dir. ..
tane poster sunumunun tam metni ile tam metinleri baskiya yetismeyen ...bildirinin
ozetleri kitaba konulmustur.

Kongre ¢alismalarina basladigimiz ilk giinden bu yana bilimsel ve teknolojik
destek sunan, moral ve maddi katki saglayan kurum, kurulus ve kisilere tesekkiir
ederiz.

Diizenleme ve Yiritme Kurulu a.
Prof. Dr. Giirel NISLI
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INTRODUCTION

The 2™ International Packaging Congress and Exhibition will bring together all
related sectors and personnel to discuss scientific and technological advancements,
and the future of the packaging as a whole. The Congress will also enable us to
hold light to the packaging perspective of the future and the needs of the sector in
Turkey.

One of the key duties of the Chamber of Chemical Engineers, a part of the Union
of Chambers of Engineers and Architects, is to contribute to developments in the
industrial sectors within the boundaries of its expertise. That was the driving force
that set us forth on organising the first packaging Congress and Exhibition in 1997
on a national level including all subsidiary industries. It was decided to organise
the second Congress on an international level due to the overwhelming response
from the '97 Congress participants. We are very happy to be organising the
Packaging Congress on an international level for the second time.

Due to the major economical crisis that our country is currently in, the companies
that could sponsor had to draw back causing a serious impact on the economical
aspect of the organisation process. But we, as the Chamber of Chemical Engineers
knew the importance of scientific and technological advancements and the morale
that the success of this congress could bring, so it was decided to organise this
event at all costs.

The papers submitted and accepted to the Congress are collected in this book. To
obtain the visual integrity, all papers were examined and after completing some
necessary adjustments on the format, they were printed without changing the
original content. The number of the

We would like to thank all the associations, institutions, organisations, companics
and people for their contributions either scientific and technological or financial,
and also for their incredible supply of morale from the first day onwards of the
organisation process of the 2" International Packaging Congress and Exhibition.

On behalf of the Organisation and Execution Committee of the Congress
Prof. Dr. Giirel NISLI
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PACKAGING FROM THE VIEW OF THE CUSTOMER
(A SOCIOLOGICAL VIEW)

Jim McDermott MSc
The Institute of Packaging
United Kingdom

Abstract

It is refreshing to find in the list of topics for a technical, international congress
scope for a sociological paper to sit between the more technical graphs, tables and
equations of chemical engineering. This paper takes the title ‘Packaging from the
View of the Customer’ and views this in the context of modern food and drink
retailing and how we have come to this point. It proposes that in fact there are
customers at every stage of the packaging chain all expressing their needs and
technical and non-technical demands.

Essentially though customers are seen almost universally in retail as the final
consumers and the needs of this important group are identified as being of vital
importance in developing and designing packaging that will perform all of its
technical functions and sell and keep on selling.

It is suggested in conclusion that with the exception of considerations as to the
safety of some materials and to the practicality of closures consumers generally
have a view on products and not of packaging as such. Since however many
products could not exist without packaging the customers views are of paramount
importance to packaging decision makers, even if their interest in and knowledge
of complex materials and techniques used in packaging are either minimal non
existent or misinformed.

I. Methods and Materials
This paper adopted the Social Science approach and is based on a literature search,
communication with marketing, retail and design specialists in the UK and from
the author’s own experiences.
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I1. Introduction

Who is the customer of packaging? When does a raw material become a package?
When does packaging cease to be such and become waste?

These questions focus on the social position that packaging now holds.

Packaging is now a commonplace thing, an accepted part of life in most societies
but its acceptance is often only of its utilitarian function. There is little or no regard
by the final consumer of food and drink packaging for the huge number of
considerations that determine a packs design, its shape, its decoration, its closure
mechanism, and its ability to withstand a host of journey hazards. The customers of
packaging are not however just those who purchase and consume food and drink
products or the whole range of other, non food, goods and products that use
packaging. Customers of packaging in all its forms can be found at every part of
the ‘packaging chain’

Raw materials manufacturers supply packaging manufacturers —the first customers
in the chain. Like any customer they will want to influence the materials that they
are purchasing to ensure that the desired performance criteria can be achieved in
the finished material.

Packaging manufacturers sell on their product to converters to be transformed or
converted into packaging shapes and forms. These customers will also demand
certain characteristics in the materials they are purchasing.

The customers of the converters are the packer-fillers possible retailers or
wholesalers or contractors feeding the retail chains. Here the customer’s role

(as retailer or packer filler) is crucial in determining what materials are to be used
for packaging, what physical and chemical characteristics can be exploited and
utilised to do what retailers want all products to do and that is to sell. This final
requirement, the selling function of packaging is vital. Those who wish to increase
their sales, raise their profile and promote a brand image will seek after the makers
of good packaging, which has achieved a national packaging design award. Of
crucial importance is the ability of the supplied packaging materials or containers
to run effectively and efficiently on high speed filling and closing equipment
without waste of either product or packaging.

What we refer to as the consumer who buys from the retailer is now a long way
from the start of the package decision-making process. How important is the
consumers view? How is the consumers view considered? What is the consumer’s
view of packaging? Obviously if goods are to sell, then packaging has to very
effectively perform its many roles and decisions about what this performance has
to be must be built into the processes at all stages of the packaging chain.
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II1. How we got to where we are

How did we get to the situation where packaging, which has become an accepted
part of life, is considered by many to be, soon after purchase and when the goods
are consumed, just rubbish?

According to the psychologist Maslow, all humans need food and drink, warmth
and shelter, the facility to reproduce, to be accepted and to aspire towards self-
fulfilment.

The relationship to packaging in this hierarchy of needs is self evident since pre-
packaged food and drink represent a large proportion of all goods sold, perhaps as
much as 80% in some societies. The history of the buying and selling of goods
needs careful scrutiny within the context of ‘The View of The Customer’ and in
discussing the choosing of the right packaging materials.

IV. A Short History Lesson

The story of food retailing can be told in general terms or as it affected individual
firms.[1] Both approaches are useful and both illustrate two unmistakable trends.
The first is the creation of large retailing groups and of chains of shops and the
second is the growth of the self-service system — resulting in the adoption of
packaging for every category of goods,

The two trends are closely connected. Without reliable packaging materials, self-
service would not have developed and without large groups, able to experiment and
risk considerable investment, self-service would not have come into existence. In
the early 1920’s most groceries were still being weighed and wrapped (packaged)
at the counter — now referred to more usually as the ‘point of sale’. However even
then there were the beginnings of a new trend. Shop assistants were expected to
keep themselves busy when trade was slack by ‘weighing up’ and packing
groceries to speed up service during busy periods. Soon after the end of the First
World War, the now supermarket giant Sainsbury’s took the next logical step to in
store packing by having their bulk goods packed centrally at a warehouse using
factory methods. Shops were enlarged and by the 1930s most of them were
organised into 6 main departments:

e Groceries

e Dairy Products

¢ Bacon and Hams
e (Cooked Meats

e Fresh Meat
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e Poultry and Game.

It was primarily the Groceries and Dairy products departments that made much use
of pre-packaging and the remainder required skilled staff for many years. As the
trend towards self-service continued, as retail outlets became bigger and generally
food shops employed less people, more and more goods became pre-packaged.
This growth of centralised packaging greatly influenced the decline of the
specialist retailer.

This growth continued and accelerated during the second half of the twentieth
century to the point that for many people, small shops are a distant dream or merely
pictures in books on social history,

However, now, in the UK, in many European countries and in the USA, whilst the
customer can buy packaged products from the full range covered by these six
groupings, most supermarkets still offer an ‘over the counter’ service to customers
for some items such as cold meats and dairy products. Goods are cut, weighed or
measured and wrapped individually in what one could describe as the traditional
manner. Interestingly in this situation, the customers view is probably that being
served in this way, being able to interact with another person, to comment on the
goods being purchased and effectively agree the price against the weight, adds to
the experience. It certainly does add value for the retailer because goods sold in
this way attract a premium price. The same cheeses and other goods hand weighed
and individually wrapped for the customer by an assistant cost more than exactly
the same cheeses ete that can be found ready packaged (vacuum packed) weighed
and priced on the self service shelves. The consumer therefore does have a choice -
to buy ready packaged and probably save time or wait to be served and enjoy the
shopping experience enhanced by a brief conversation with an assistant. In the
main though self-service predominates.

It is the retailer that has driven this trend towards self-service. It provides
convenience for the shopper. However, self-service requires pre-packaging and the
centralisation of this function has created the huge industrial cycle of activities,
which we refer to nowadays as the Packaging Chain.

The centralisation of packaging services for food and drink retailers has also
brought about the creation of ‘packaging’ as an activity in its own right — indeed as
an art or science is how it is often now described. The development of packaging
shapes and forms and processes using new materials and combinations of materials
coupled now with advances in communications and in new technology generally
provide what can be a bewildering array of opportunities for choosing the right
materials.

It is not however the retail customers who make these choices. Retail customers
may express their preferences indirectly by selecting goods packaged and presented

8
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in a certain way but it is the skill of the retailers and their supporting marketing
expertise that should be working hard to research and analyse customer’s shopping
trends. This is the retailer/ customer partnership. However, satisfying customer’s
needs begs the question, who is the customer? Who is the supplier? These
partnerships of customer and supplier are in evidence throughout the complete
cycle of the packaging chain not just at the retailer — consumer end.

Here we need to consider demand and supply. Taking the word ‘demand’ in its
most literal sense, who is it that does the Many argue that the retailers have far too
much power and that whilst they profess to be meeting consumers needs (or
demands) they are in fact leading the way in determining what goods people will
buy and how they buy them. This includes how the goods are pre-packaged, what
the packaging looks like, what materials are utilised, what size or portions are
offered. Even further back down the food chain the retailers are involved in the
procurement of goods in bulk and have a strong influence if not control of
production.

The production of bread is a particularly good example. Most bread is mass-
produced in large scale baking plants. This greatly reduces handling and increases
standards of hygiene in the buying and selling of this staple product. Similarly the
flour needed for bread making will come from one of a very small number of
wholesale mills.

This also means of course that they have a strong influence and control of not only
pricing but also of quality standards and of hygiene practices. The economies of
scale brought about by the power of large retailers does present itself eventually to
the consumer in the form of convenience, as good wholesome food and at an
arguably economic price.

Interestingly and somewhat contrary to the trend seen in other areas of provisions,
the mass production of bread whilst leading to an increase in hygienic handling has
also enabled the small local baker to prosper by producing high quality bread,
thought by many consumers to be better tasting — even if more expensive. This
trend has seen the return of a ‘local baker’ to the supermarket with ‘in-store’
production providing traditional loaves and bread rolls which are packaged on the
premises. An example of the retailer looking and listening to what consumers do
and say and taking action to meet those needs.

At a macro level there are those who prefer bread with a crusty outer and those
who prefer a softer finish to their bread. Variations in the recipe and method of
backing can create many different bread types but without careful use of the right
packaging materials based on a sound knowledge of the mechanisms taking place
within the bread and its environment all the care taken by the baker could be lost
by placing a cooling bread loaf into a pack with a good oxygen and moisture
barrier. As moisture escapes from the cooling bread it evaporates on the inside of

9
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the package and is absorbed back into the bread. This results in the loss of the
desired crispy and crusty outer. To overcome this bread which is to have a crust is
packaged in a polymer film, which is perforated and thus allows the moisture to
escape. The customer is happy and of course so is the retailer: the customer will
keep coming back for more. The customers view will simply be that the retailer
sells good crusty bread — not that a clever polymer with holes has been used.

The consumer though is not in control. The consumer cannot take their custom
away from the large supermarket retailer and use a small specialist supplier instead.
Such specialist retailers no longer exist in enough numbers to offer a real
alternative neither to supermarket shopping nor across the spectrum of goods
required. There is in any event, for most people, a conflict with the availability of
time and the convenience of pre-packaged and in many cases pre-prepared foods,
which contribute hugely to modern living.

It can be argued therefore that the task of choosing packaging and making a range
of packaging decisions, whilst needing to take account of consumers needs rests
largely in the hands of the retailers.

V. The Pack must sell

There is a saying that “a package must protect what it sells and sell what it
protects”[2] this is obviously both true and self-evident. A pack acts as the ‘silent
salesman’ taking on many if not all of the roles formerly performed by shop
assistants. Modern methods of consumer marketing would fail were it not for the
messages communicated by the pack itself. The ability of consumers to
immediately recognize products through distinctive branding, labelling and pack
decoration allows supermarkets to function on a self-service basis.

Shop assistants now merely fill the shelves with goods. What the end user, the
consumer wants though is carefully determined by research and incorporated into
the design of good packaging.

VI. What is good packaging?
Good packaging provides for some or in some cases all of the functions of
packaging. The functions being to:

e Protect
e Preserve
e Contain
e Inform

e Sell

10
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It should perform these functions legally and with due regard to the environment
and by using the minimum amount of materials possible to enable these functions
to be achieved.

Retailers work with many different disciplines to achieve the best possible
packaging to achieve the maximum amount of sales. This is done by considering
the performance and functions of packaging in three distinct environments:[3]

e The Physical environment
e The Ambient Environment
¢ The Human Environment

The Physical environment is where physical damage can be caused to the
product from and during initial production or manufacture and throughout the
journey from the packing line to final consumption. This includes shocks from
drops, falls and bumps, damage from vibration in transport including rail, road, sea
and air and damage caused through compression and crushing from stack in
warehouses and during transportation.

Consideration of product/pack performance in the human environment includes
handling and mishandling by the consumer in the home environment.

The Ambient Environment is the environment which surrounds the package
and which can affect both packaging and product. Product damage can be caused
by the presence and action of gases, water, water vapour, light (particularly UV
radiation), and changes in temperature. Damage through contamination can also be
caused by the presence of microbiological

Organisms which can be present at many stages of a packed products journey. In
transit, packed goods can also be at risk from exposure to dust and dirt and to
exhaust fumes from vehicles. A pack must act as an effective barrier to these
environmental hazards.

The Human Environment. This is the environment where the consumer sees
and uses packaging, engages without and form opinions about. These opinions will
largely be formed on the basis of the packaging’s performance in this discrete area
and not necessarily with any consideration of the physical and ambient
environments though which the product and pack will have travelled. In the human
environment the skills of the packaging manufacturer, the packaging converter and
the packaging designer are fully tested and criticised and opinions formed by the
consumer. It is for this environment that a considerable amount of attention is paid
when choosing packaging materials and designing the pack and as appropriate it
closure and reclosure system.

11
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The pack must suit the product, it must inform through its labelling or decoration,
or printed lettering, or through its shape or colour. It must also provide messages to
the customer on, as appropriate, safe use of the product, dosage information and
details of contents and weight as required by law. The size of a pack can also
deliver a message and this is an important consideration with respect to a
consumer’s view of packaging. An unnecessarily large pack containing a small
product may disappoint and lead to accusations of both deception and a waste of
materials.

The pack designer will need to fully aware of the strengths and capabilities of those
who will use the packaging so that a pack can be opened easily and when necessary
closed easily so that any unused product will not deteriorate. Size and
closing/reclosing are important considerations when determining food and drink
portions so that the consumer can be provided with a pack which is not only
functional but which can be seen to provide convenience and good value with no
waste. Closures play an important role here. A consumer may have no interest in
the fact that a form fill seal pouch for a soup is made up of several layers of
carefully designed polymers to create an appropriate barrier. The same consumer
will be very interested however to know how the pack can be safely opened
without spillage or injury to the user.

The communication function of packaging is not just important with respect to
branding and selling. Bar coding both of retail packs, secondary and tertiary
packaging enables depleted shelves to be quickly refilled from stock. Bar coding
facilitates ease of recognize both in the retail outlet and throughout the
warehousing and distribution chain. This enables stock to be securely managed and
accounted for. Bar coding employs new technology and the use of computers and
related equipments is bound to have some impact on shopping habits. However,
whilst there has been some increase in ‘on-line’ shopping, the *habit’ of shopping,
(hunting for food), remains. Consumers have made their views on shopping on-line
quite clear by continuing in the main to use supermarkets. It is thought highly
unlikely that in the short to medium term there will be any significant swing away
from shopping for food in shops and supermarkets, places that rely almost totally
on pre-packaged goods.

VII. Conclusion

With the exception of some specific products and a policy by some retailers to re-
introduce an element of ‘serving customers’ at a counter, most packaging is
designed for self-service. The so-called ‘sophisticated western shopper’ is typified
as being in a hurry, with money to spend but with a clear idea of quality and
branding. As shoppers progress, like hunters, along the aisles of a supermarket
their eyes scan the shelves and the goods on display. Each product has

12
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approximately half a second to make its impact — to be recognised by the
customer.[4] The customer does not usually see the product he or she sees the
packaging. So the packaging design needs to deliver a clear message to the
audience for which it is intended. The customers view then needs to be known and
needs to be reflected back into the packs design — its appearance. This may be a
traditional shape, an appropriate colour or clever use of typography to create a
desired image with which the customer can identify, evoking perhaps ‘home
cooking’ and a feeling of warmth and comfort, of family and friends.

Good graphic design skills, use of colour and typography, the right sense of
balance and proportion and the choice of materials and finishes all apply to
packaging design. These skills need to be informed by the careful analysis derived
from market research so that the customer’s views are known and taken into
account. Since packaging is three dimensional, in the shape of bottles, boxes, bags
and pouches and many more, and because it needs to be capable of running on
moving filling machinery its design is a many faceted and complex field. At the
core of the design process must be the product itself and then considerations of the
expected customers and determination of factors within the three environments
mentioned earlier. Coupled to this is the historical knowledge that some materials
despite their known chemical and physical properties are favoured over others.

It is thought generally that some consumers have a negative environmental view of
plastics. But polymeric materials are light, relatively cheap; most can be recycled
and can mimic many of the properties of glass. Glass on the other hand whilst
heavy by comparison has a good image. It is a traditional material, *you can trust
glass’. However glass can break it can cause injuries and despite its positive image
it is losing some of its market share to plastic materials. Paper and board are okay —
say consumers, paper is safe, it is clean and it can be recycled. This is a positive
image for paper, which ignores the fact that it is also heavy and in some processes
needs extensive chemical treatment. Metal packaging also has a good image,
canned foods and popular drinks in easy open cans are good examples of both
exploitation of new technologies as well as meeting the needs of both self-service
and pre-prepared food and drink. Both steel cans and aluminium cans are capable
of being recycled and this is viewed by consumers as a very posit

So consumers do have views on packaging. Is the consumer right about packaging
or is the consumer wrong about packaging? It can be argued that with the exception
of general views on specific packaging material types, consumers do not have a
view on packaging but rather on the products contained within it and the ease with
which they can get the product out to use or consume. Marketers, designers and
packaging technologists need to tease out these practical and utilitarian needs and
desires and feed them back into good packaging that effectively and economically
performs the functions of protection, preservation, containment and the
presentation of information.

13
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PLASTICS PACKAGING -BASIC MARKET
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PLASTIK AMBALAJ-PAZARDA TEMEL GELISMELER
VE BULUSLAR

Dr. Jiirgen Bruder
ICPP International Confederation of Plastics Packaging
Manufacturers, Bad Homburg,
Germany

Summary

Demonstration of volume and structure of the whole plastics processing and of the
production of plastics packaging in Western Europe, analyzing the present state
and tendencies of the applied plastics materials and packaging groups. Under the
aspect how to systematize innovations in the packaging field, current innovations
are examined with typical examples from the three suggested main groups.

I. Market Development

The plastics consumption of 32 Mio. t in Western Europe (1998) is split up as
follows:
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It can be seen that with 37% of the processed plastics, packaging represents by far
the biggest share. Related to the different countries, the biggest manufacturers of
plastics packaging are Germany and Italy with 20% each, followed by UK and
France with 15% each of the plastics consumption in the packaging industry.

Italy has the highest per capita consumption of plastics for packaging. The plastics
sorts are dominated by the polyolefins, polyethylene with 56% (36% LD
respectively LLDPE and 20% HDPE) and polypropylene with 19 %. An increasing
material is PET with 10% (basis: 1998). Regarding the packaging applications,
films are dominating the European packaging market with about 50%. In Germany
this share is even higher than 60%.

16



2" INTERNATIONAL PACKAGING CONGRESS & EXHIBITION

Total: ca. 12.1 million tons
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Films and PET-bottles show the biggest potential growth. They are substantially
responsible for the prognosticated increase of plastics packaging consumption to
ca. 16 Mio. t by 2005.
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I1. Systematisation of Innovations in the Field of Plastics Packaging

The extremely wide range of plastics packaging and their applications makes it
difficult to elaborate a system of basic innovation all the more as in terms of
market shares even minor packaging innovations can be of considerable
importance to the different application fields (e.g. special closures).

If one refers, in order to systematise, to the basic functions of packaging, the
following division is proposed (source: BRUDER 2000)

L Innovations for the reduction of packaging material while maintaining the
packaging functions

I1. Innovations for the improvement of one or more “classic™ functions of
packaging

I11. Innovations for the development of “new” functions of packaging.

III. Innovations for the Reduction of Packaging Material While
Maintaining the Packaging Functions

The consumption increase in plastics packaging in Western Europe gains particular
importance if one considers the reductions in the application weight of single
packaging in the nineties. These innovations were also supported by the
environmental legislation because in several countries a weight related fee had
been introduced for the recycling of packaging (e.g. Green Dot Fee in Germany).
The reduction in material use can be divided in three groups:

a) Maintaining material and kind of packaging (e.g. reducing weight from
film packaging)

b) Alteration of packaging while maintaining material (e.g. stand-up pouches
substituting bottles)

¢) Alteration of material with or without change of packaging (e.g. PP-
monolayers replacing multilayers for chocolate packaging)
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Table 1- The wall thickness reduction of film packaging, e.g. nappies or toilet
paper, by 56 % respectively 50% in Germany is most impressing

. Wall  Weightloo amimization
Packaging Year s e of packaging
thickness picces ; :
material (%)
92 80 u 339 kg
R 93 60 23.7k
Nipples i : 56%
packaging 94 45 18.5 kg
95 36 15.0 kg
92 40 p 15.4 kg
Toi'et paper 95 25 1 9.6 kg 50%
packaging
97 20 p 7.7 kg
Examples for wall thickness reduction of film packaging source: IK 1997

I'V. Innovations for the Improvement of One or More Classic Functions
of Packaging

The development of the PET-bottle for beverages or the PET-container for other
foodstuff represents a typical example for this innovations category. Between 1995
and 2001 the consumption of PET-bottles showed a more than twofold increase
(from 730 Kt to 1470 Kt, source: HANSLER). Fast growing use of PET-containers
for various application fields is also expected for the coming years. While PET is
more and more dominating the European market of mineral waters and carbonated
drinks, beating glass in most countries into second place, PET-bottles are.
increasingly used also for non-carbonated drinks like fruit juices, for beer, milk and
sterilized products like baby food and canned products. Growth impulses are
expected especially from the increasing beer market. The rising application of
PET-bottles becomes only possible by intensive research for the improvement of
barrier effects, mainly with regard to oxygen, to extend the shelf life of the contents
to a period requested by the retailer (e.g. 6 months). The present research for the
improvement of barrier properties can be classified into the following categories:

a) coating,
b) passive multilayer technologies,
¢) active multilayer technologies,

d) PET mixed with special co-polymers,
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e) blends.

The combination of these technologies is frequently practised to improve the
barrier properties.

V. Innovations for the Development of New Functions of Packaging

Innovations for the development of new packaging functions aim at additional
benefits that have not been furnished so far, at least not by packaging. An
interesting example are the applications of active and intelligent packaging and,
above all, the research in this field.

Active and intelligent packaging can be defined as follows (Source: Nordic report):
Definitions:

e Active packaging is food packaging, which has an extra function in addition to
that of providing a protective barrier against external influence. It can control, and
even react to, phenomena taking place inside the package.

e Intelligent packaging monitors to give information on the quality of the packed
food. Active intelligent packaging can be divided into three categories:

Categories Types

Scavengers Oxygen absorbers
Humidity absorbers
CO; absorbers

Ethylene absorbers
Absorbers of off flavours

Emitters Antimicrobial agents
Food additives and flavourings
Biocides, pesticides
Food ingredients

Indicators Freshness indicators

Time-temperature indicators
Leak indicators

At present intensive research is being performed on active and intelligent
packaging in Europe, partially with public support or sponsored by the EU-
Commission, to catch up on Japan and the USA, who are leaders in this field. Their
leading position is due to the fact that because of the legal regulations concerning
food contact, working in this field has been neglected so far. The current European
regulations prohibit any interaction between packaging and contents which would
be the case with intelligent packaging. With the participation of the EU-
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Commission there are investigations on how to phrase future regulations which are
suitable to ensure the customer protection while admitting the use of intelligent
packaging.

VI. Consumer Acceptance and Market Development

As demonstrated, plastics will achieve a higher share on the total packaging
market, compared to other materials. In Germany plastic is just replacing
paper/cardboard as the number one material in the packaging market. However, the
steady increase of plastics packaging would not be possible unless accepted by the
consumer. Some reasons for the clearly risen image of plastics packaging are

- plastics packaging meet the risen customer requirements (convenience, as for
example easily resealable, transparent, unbreakable),

- plastics packaging keep perfectly up with demographic changes and
modifications of consumer habits (ready-to-serve dishes, frozen food,
microwave use, snacks, customizable portions in small packagings),.- the
recycling problems of used plastics is resolved in most European countries,

- Hi-Tech applications of plastics in and at the outside of the packaging field
(sports, leisure, car, medicine, technology) have positive effects also on the
image of plastics packaging.

A poll which is regularly held in Germany shows that the acceptance of plastics
packaging by the final customer has clearly strengthened in the past years. The
negative image of plastics packaging in the early nineties must be explained with
the unsolved recycling problems at that time.

%
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It applies also for the packaging field that plastics are considered as the number one
material of the 21* century.
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()zet

Bati Avrupa’daki plastik ambalaj tiretimi ve tiim plastik islemlerinin yapisal ve
hacimsel bakimdan sunumu, ayrica ambalaj gruplart ve burada kullanilan
plastiklerin mevecut durumu ile egilimlerinin sunumu. Ambalaj alaninda buluglar
nasil sistematiklestirebiliriz goriisii altinda, mevcut buluglarin 6nerilen 3 ana
grupdan tipik ornekler ile birlikte incelenmesi.

I. Pazar Gelismeleri

1998 Yilinda Bati Avrupa’da 32 milyon ton olan plastik tiikketim dagilimi asagidaki
gibidir.

Bati Avrupa’da Plastiklerin tiiketimi

Tiiketici Sanayi.
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islenen plastiklerin %37 sinin, ambalajda kullanildigi ve en biiyiik pay: temsil ettigi
goriinmektedir. Farkh iilkeler ilgili oldugunda, Ambalaj sanayinde plastik
tiiketiminin en biiyiik plastik ambalaj iireticileri tarafindan, Almanya ve Italya %20
ile ve onlar takip eden Ingiltere ve Fransa’nin %15 ile siralandigini gorebiliriz.
Plastiklerde en ¢ok kullanilanlar Poliolefinlerdir. Polietilen %56 ile ( %36 Alcak
yogunluk ve Lineer algak yogunlik ve %20 Yiiksek yogunluk polietilendir) ve
Polipropilen %19 ile siralanmaktadir. Artan bir oran ile PET Film ( Polietilen
tereftalat) %10 ( baz: 1998 Yili) dur. Ambalaj Uygulamalari ile ilgili olarak film
ambalaj Avrupa Ambalaj pazarinda %50 oranda etkindir. Almanya’da bu pay %60
dan daha fazladir.

Bati Avrupa Ambalaj Sanayinde Plastik tiiketimi, uygulamalara gore dagilim... Y1l
1998

Toplam: 12.1 Milyon Ton
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Total: ca. 12.1 million tons
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Kaynak: VKE WG Istatistik ve Arastirma
Ambalaj Pazarinda, film kullaniminda en yiiksek paylar sirasiyla LDPE ve LLDPE
dir.

Bati Avrupa Ambalaj Sanayinde Plastik tiiketimi, iiriin/uygulamalara gore
dagihm. Yil 1998
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Filmler ve PET sise ambalajlari enbiiyiik potansiyel biiylimeyi gostermaktedir.
Onlarin (tiim  filmler), 2005 Yilinda, plastik ambalaj sanayinde tiiketim
miktarlarinin biiyiik bir artigla 16 milyon tona ulasacagina isaret edilmektedir.

I1. Plastik Ambalaj Alaminda Buluslarin Sistematiklestirilmesi.

Plastik ambalaj ve onlarin uygulama alanlarinin ¢ok genis olmasi, temel bir
bulusun detaylandirmasini  giiglestirmektedir.Pazar payi, kiigiik ambalaj buluglar
hatta daha fazlasi farkli uygulamalar agisindan kayda deger 6nem tagimaktadir. (
ornegin: 6zel kaplar)

Bir kisi, bir bulusu, ambalajin temel fonksiyonlarina sistematize etmek igin
asagidaki boliimleri 6nermelidir.

Ambalaj fonksiyonlarini koruyarak; ambalaj malzeme miktarinin diigiiriilmesi igin
buluslar..

L Ambalajin bir veya daha ¢ok klasik fonksiyonlarini gelistirme igin
buluslar,
II. Ambalajin yeni fonksiyonlarini gelistirmek igin yapilan buluglar.

II1. Ambalaj  Fonksiyonlarim  Koruyarak; Ambalaj Malzeme
Miktarinin Diisiiriilmesi icin Buluslar

1990 larda tek bir ambalajin uygulama agirhgindaki diisiis gozoniine alhimir ise; Bat
Avrupa’da plastik ambalajda tiikketim artisinin 6zel bir 6nem kazandig anlasilir.

Bu buluslar,¢cevre koruma diizenlemeleri veya kanunlari ile desteklenmektedirler.
Baz iilkelerde ambalajin geri kazanilmasi igin agirhiga bagh olarak 6zel iicretler
konmustur. Ornegin, Almanya’da Yesil Nokta iicreti gibi..

Malzeme miktarinin diigiiriilmesi 3 gruba ayrilabilir;

a) Ambalaj tiirii ve malzeme korunarak ( 6rnegin; film ambalajdan agirhk
diisiiriilmesi..)

b) Malzeme korunarak ambalajin degismesi.( 6rnegin; sise ambalajin yerine
dik duran pogetler..)

c) Ambalajin degiserek veya degistirmeden malzeme degisimi. ( Ornegin;
cukulata ambalajinda tek kath PP filmlerin ¢ok kath filmler yerine
degisimi..

Film ambalajda kat kalinhgmin azaltilmasi..Ornegin; tuvalet kagitlari ve g¢ocuk
bezlerinde, Almanya’da sirasi ile %56 ve %50 diisiiriilmesi ¢ok etkileyici olmustur.
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: Film 5 s % Ambalaj
amualal l Kalinhg AQEKAODAd. Malzeme diigiimii
92 80p 339 Kg
Cocuk bezi 93 60p 23,7Kg —
Ambalaji 94 45u 18,5 Kg
95 36 15,0 Kg
92 40n 15,4 Kg
Tuvalet Kagidi
2 %
Ambalajt 95 251 9,6 Kg 7050)
O 20p 7,7Kg
Film Ambalajda kat kalinhigi dosirtlme ornekleri Kaynak: 1K 1997

IV. Ambalajin Bir Veya Daha Fazla Fonksiyonlarim Gelistirmek Igin
Buluslar

Bu bulug Kkategorisinde, diger gida ambalaji buluglarinda tipik olarak
gosterilebilecek olan mesrubat ambalajlari i¢in PET sise ve kaplarda yapilan
gelismeler temsil edilir.1995 - 2001 Yillari arasinda PET sise tiiketimleri iki
katindan daha fazla arthig gosterilmistir ( 730 Kt dan 1470 Kt a, kaynak:
HANSLER). PET konteynirlarin kullanim hizinda gelismeleri, gelecek yillarda
degisik uygulama alanlarinda olacagi umulmaktadir. PET ambalajin, Avrupa
pazarinda karbonath i¢ecekler ve mineral su ambalajlarinda kullanimi hiikiim siirer
iken; cam, birgok iilkede ikinci siray1 almaktadir. PET sise kullanimi, meyve suyu,
bira, siit gibi karbonatsiz igecekler ve bebek mamasi, teneke ambalaj iiriinleri gibi
sterilize driinlerde kullanimi artarak devam etmektedir. PET siselerin artan
uygulamalar, gegirgensizlik etkisinin gelisimi, esas olarak oksijen, perakendecinin
istedigi raf 6mrii periyodu ( rnegin; 6 ay)i¢in yogun aragtirmalari sonucu miimkiin
olmaktadir. Gegirgensizlik 6zelliklerinin gelistirlmesi igin  yapilan mevcut
arastirmalar; asagidaki kategorilerde siniflandirilabilir.

a) Kaplama,

b) Pasif ¢ok katli teknolojiler,

¢) Aktif ¢ok kath teknolojiler,

d) PET in Ozel kopolimerler ile karigimi,
e) Karisimlar.

Bu teknolojilerin kombinasyonlari, gegirgensizlik ozelliklerini gelistirmek igin
stkga pratik ¢alismalar da kullanilir.
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V. Ambalajin yeni fonksiyonlarim gelistirmek i¢in buluslar.

Bunun amaci, yeni fonksiyonlarina simdiye kadar uygulanmamis veya en azindan
ambalajsiz  yeni fonksiyonlar buluglar yapmaktir. Aktif ve akilli ambalajlarin
uygulamalari, bunlarin iizerinde bu alanda aragtirmalar ilging 6rnek olabilir.

Aktif ve akilli ambalaj asagidaki gibi tanimlanabilir. ( Kaynak: Nordic Raporu)
Tanimlar:

e Aktif ambalaj, dis etkenlere karst koruyucu gegirgensizlik ozelliklerini
saglamak sartina ilave olarak ekstra fonksiyonlara sahip olan gida ambalajidir.

o Akilli ambalaj, paketlenmis tirtiniin kalitesine iliskin bilgi vermek igin gerekli
herseyi gosterir.

Aktif Akillt Ambalaj, 3 kategoriye ayrilabilir.

Kategoriler Tipler

Oksijen tutucular
Nem tutucular
) CO2 tutucular
Uriin bozunma .
Etilen tutucular

Koku giderici tutuculari

Anti- bakteriyel ajanlar

Gida katkilari ve tatlandiricilar
Yayilma Biosidler,pestisidler

Gida bilesimleri

Tazelik gostergeleri
Gosterge Zaman-sicaklik gostergeleri

Akimti-sizinti gostergeleri

VI. Tiiketicinin Kabulu ve Pazarda Geligsme

Daha 6nce gosterildigi gibi; plastik kullanim orani, tiim ambalajlar iginde giderek
artmakta ve kagit ve kartonunda yerini almaktadir. Ancak bu konuda tiiketicinin
kabulu de énemlidir. Bu olmadikga iiriiniin pazarda kabul gérmesi ciddi sikintilara
neden olabilir. Plastiklerin ambalajda kabul gérme imajmnin artmasi asagidaki
nedenler ile agiklanabilir.
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e Plastik ambalaj yiikselen tiiketici ihtiyaglarii karsilamaktadir. Ornegin;
- uygunluk, tekrar kapatma, seffaflik, kirilmazhk gibi..

e Plastik ambalaj tiiketici egilimlerindeki degisimlere kolaylikla uyum
saglayabilir. Sevise hazir tabaklar, donmus gnda, mikrodalga firinda kullanim
imkani, snack tiirii yiyeckelerde kullanim gibi..

e Tekrar doniisiime iligkin problemler birgok Avrupa Ulkesinde ¢oziimlenmistir.

e Yiiksek teknoloji uygulamalari plastik ambalaj i¢inde ve disinda imaj

yoniimden plastik ambalajlar tizerinde olumlu bir etki birakmaktadir.

Almanyada yapilan ankette son tiiketicinin platik ambalaji kbul oranmnin
sonyillarda gittikge kuvvetlendigini gostermektedir.

1990 larda Plastik ambalajin olumsuz imaja sahip olmasimnin nedeni o yillarda geri
doniistim problemlerinin heniiz ¢6ziilmemis olmasidir,

%
o
B0 ] e i + = “Plastics Packaging are
70 g indisputable to modem
60 1w — standard of living”

— B ol
50 = -

-

40 —Bq
i [ ot o0 o B ) :
30 #—~—w—| “Plastics Packaging are
20 hamful to man and
10 environment”
0

An AgS2  Ma 93 Me™ At A9E Sepd7 Jn% InlE Sep®

Source: 1K Ansanal Roport 15492 2

Grafik 1-Almanya’da halkin plastik ambalaj degerlendirmesi

( Eyliil 99 da Halkin % 80 I plastik ambalajin zarasiz oldugu ve modern yasam
tarzinin tartigmasiz bir elemani oldugunu, ancak %20 si insana ve ¢evreye zararli
oldugunu diisiintiyor.)

Sonug olarak; plastik malzemelerin 21.YY da ambalaj sektoriinde vazgegilemez,
bir numarali malzeme olarak diisiiniilmekte oldugu séylenebilir.
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TEHLIKELI YUKI:ERiN ULUSLARARASI KARAYOLU
TASIMACILIGINDA KULLANILAN AMBALAJ
TURLERI VE MARKALAMA (SINIF 3,4,5,6,8,9)

PACKAGING TYPES AND MARKING FOR
INTERNATIONAL CARRIAGE OF DANGEROUS
GOODS (CLASS 3,4,5,6,8,9)

Mustafa BAGAN
Genel Sekreter, Tiirkiye Kimya Sanayicileri Dernegi

Summary

The agreement regulating international transportation of dangerous goods by road
was signed in Geneva in 1957. As of yet, Turkey is not a signatory of this
agreement, known as ADR, European Agreement Concerning the International
Carriage of Dangerous Goods by Road. ADR was adopted with its interity by the
European Union in then 94/55/EC Directive. Therefore, adoption and
implementation of ADR will become prerequisite for Turkey as a “Aquis
Communautaire” within the context of the EU harmonization efforts.

There are regulatory requirements for packaging as part of safe transportation of
dangerous goods on roads. This Agreement requires that goods classified for their
dangerous properties should be transported in packages fulfilling certain
specifications with an exemption for the limited quantities. Every package is
required to carry a “mark”. The packaging mark consists of certain codes
identifying materials used for the package (steel, cardboard, ...), the form of the
packaging material (drum, box, ...), allowed risk types of its contents, physical
form of its contents (solid or liquid) and maximum amount permitted in the
package. An example of such a packaging mark is given below:

UN 1A1/Y 1.4/160/94 NL/VL824

Marks are printed on the packaging materials following a series of physical testing.
Such certification tests include leaking potential, physical strength along with
chemical compatibily of the contents with the packaging materials.
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Ozet

Tehlikeli  yiiklerin, Avrupa'daki uluslararasi karayollarinda tagimaciligini
diizenleyen anlagsma 1957 yilinda Cenevre’de imzalanmistir. Kisaca ADR
(European Agreement concerning the international carriage of dangerous goods by
road) diye anilan anlagmaya Tiirkiye heniiz taraf degildir. Bununla beraber Avrupa
Birligi (AB), bir Avrupa anlagmasi olan ADR’yi 94/55/EC sayili Direktifiyle
oldugu gibi kendi mevzuatinin igine almistir. Dolayistyla Tiirkiye AB” ye adayhk
stirecinde uyumlastirmak zorunda oldugu diger mevzuatin yani sira bu Direktifi de
uyumlastirmak ve uygulamak zorundadir.

ADR’ nin tehlikeli yiiklerin karayollarinda giivenle taginmasi ile ilgili koydugu
kurallarin  arasinda, kullanilabilecek ambalajlar igin de kurallar vardir.
Tehlikelerine gore simflandirilan yiikiin bu siiflandirmaya gére bazi sartlara haiz
ambalajlarin i¢inde tasinmasi éngdriilmektedir. Her bir ambalajin iizerinde bir
“ambalaj markasi” bulunmaktadir. Asagida bir 6rnegi verilen ambalaj markalari,
ambalajlarin hangi maddeden yapildigini (gelik, Karton, v.s.), hangi sekilde
oldugunu (varil, koli, kutu v.s.) hangi riskteki maddeleri igerebilecegini,
igerebilecegi maddenin fiziki 6zelligi (kati veya sivi), igerebilecegi azami miktar
gibi 6zelliklerini belirten kodlardan olugsmaktadir.

UN 1A1/Y 1.4/160/94 NL/VL824

Ambalajlar igerecekleri yitke gore bir dizi testten gegtikten sonra
markalanmaktadir. Bu testler arasinda damlama, fiziki dayaniklilik gibi testlerin
yani sira kimyasal agidan etkilesimi 6ngorebilecek testler de yer almaktadir.

I. Giris

Kimya Sanayii, 1985 yilinda Kanada’da baslayan ve halen Tiirkiye'de dahil olmak
iizere diinyada 45 iilkede uygulanan, “insan saghgi, teknik emniyet ve gevrenin
korunmasi” igin  “Responsible Care” adi altinda bir goniilli  girigimi
uygulamaktadir. 1993 yilindan beri “Uglii Sorumluk™ adi altinda Tiirkiye Kimya
Sanayicileri Dernegi” nin koordinasyonuyla Tiirkiye'de de uygulanan bu goniillii
girigimin uygulama kurallari arasinda bulunan “iiriin dagitimi” kurali 6zellikle son
zamanlarda 6n plana g¢ikan “Uriin Sorumlulugu - Product Stewardship”
¢ergevesinde daha da bir 6nem kazanmigtir.

“Uriin Sorumlulugu” iiriinlerin, tiim yasami boyunca, saghk, giivenlik ve gevre
alanlarinda sorumlu ve etik bir sekilde yonetilmesidir.

Bu prensip altinda kimyasal iiriinlerin, iiretimden baglamak iizere, ambalajlanmasi,
dagitimi, kullanimi ve nihai bertarafina kadar giivenli bir gekilde yonetilmesi
sarttir,
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Uriin  sorumlulugu zinciri boyunca “ambalaj” asagidaki alanlarda kargimiza

¢tkmaktadir :

I. Tasarim - Uretim

2. Dagitim - Tagimacilik

3. Kullanm (ellegleme — handling)
4. Geri kazanim veya bertaraf

Geri kazanim veya bertaraf uygulamalari konumuzun diginda kalmaktadir.

Tasarim-iiretim, dagitim-tagimacihik, kulanim (ellegleme) safhalari ile ilgili olarak,
uyum saglamak zorunda oldugumuz, Avrupa Birligindeki “Aquis Communautaire™
gergevesinde yaklagildigr takdirde, ambalajlama alaninda kimyasallara ait iki kural
kargimiza ¢ikar :

L.

1)

Kullanim-elleglemeye yonelik :  tehlikeli maddelerin  siniflandiriimasi,
ctiketlenmesi ve ambalajlanmasini temel olarak diizenleyen 67/548/EEC
Direktif [1],

Tagimacihga yonelik: Tehlikeli yiiklerin karayolu ile tasinmasini diizenleyen
94/55/EC Direktif[2].

Tehlikeli maddelerin simiflandiriimasi, etiketlenmesi ve ambalajlanmasini
diizenleyen 67/548/EEC sayih Direktif giinimiize kadar 28 defa degisiklige
ugramistir. 92/32/EEC sayili Direktif [3] bu degisikliklerin yedincisi olup,
“ambalajlama” kriterleriyle ilgili olarak giiniimiize kadar gelen son halini 22.
maddesi ile getirmistir:

ambalajlar i¢indeki iiriinii disar1 kagirmayacak sekilde tasarlanmali ve
yaptlmahdir. Ozel giivenlik ekipmani gerektiren iriinlerin ambalajlar
bunun digindadir.

— ambalajin yapildig1 madde ve kapagi i¢indeki iiriinle reaksiyona girmemeli
veya tehlikeli tirtin meydana gelmesine sebebiyet vermemelidir,

— ambalajlama ve kapak, elleglemede karsilasacagi fiziksel etkiye Kkarg
koyacak sekilde saglam olmahdir,

— degisebilir kapaklara sahip kaplar, tekrar edilen agip kapamalarda, igindeki
tirtinii digan kagirmayacak sekilde tasarlanmalidir,

- halka satilmasi muhtemel, “gok toksik™, “toksik” veya “agindirici-korozif™
etiketi tagiyan driinleri igeren her ambalaj, ¢ocuklarin agamayacag:
kapaklar ve tehlikeye kargi elle hissedilen uyaricilar tagimahdir,
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— halka satilmasi muhtemel, “zararli”, “gok parlayic” veya “parlayici”
etiketi tagtyan iriinleri igeren her ambalaj, tehlikeye karsi elle hissedilen
uyaricilar tagimahdir,

— Uye iilkeler ambalajlarin kapaklarinda bulunan “miihiirlerin” bir kere
agildiktan sonra bir daha diizeltilemeyecek sekilde miihiirlenmesini
saglayacak diizenlemeleri yapmahdir,

2) Avrupa Birliginde, karayollarinda uluslararasi tehlikeli yiik tasimacihgini
diizenleyen 94/55/EC Direktifi, bir Avrupa anlagmasi olan “ADR- European
Agreement Concerning the International Carriage of Dangerous Goods by
Road” yi [4] oldugu gibi mevzuatina gegirmistir. Bu anlagma, AB digindaki
iilkelerin de dahil oldugu, Avrupa’daki uluslararasi karayollarinda tehlikeli
yiiklerin tagimacihgini diizenlemektedir. Diger tagima yollarindaki (hava,
deniz, demiryolu, i¢ sular) tehlikeli yiiklerin tasimaciligini diizenleyen
sistemlerde oldugu gibi, teknik yapisimin temelini Birlesmis Milletlerin
ECOSOC adi verilen Daimi Komitesinin iirettigi temel prensiplerden
almaktadir. Prensipte ayni ancak detaylarda farkhi olmasi, aymi yiikiin bir
tasima siiresince kara, deniz, hava gibi muhtelif yollardan taginmasi
durumunda bazen sorun yaratmaktadir. Nitekim 6zellikle, her ulagim yolu i¢in
var olan detayda degisik sistemler nedeniyle yasanan sorunlara ¢oziim
bulabilmek igin ADR ve RID (Demiryolunda tehlikeli yiiklerin uluslararasi
tagimacihigr diizenleyen Avrupa anlagmasi) 2001 yayiminda bir ¢ok degisiklige
ugramistir. Temmuz 2001°den itibaren uygulamaya girecek ancak 18 ay gibi
bir gegis siiresi tanminacak olan yeni kurallar ECOSOC’ un yayinlamig
kurallarla, dolayisiyla diger tagima yollari i¢in uygulanan sistemlerle de uyum
saglayacaktir. Bu arada tehlikeli yiiklerde, havayolu tagimacihigini diizenleyen
ICAO- Technical Instructions ve denizyolu tagimacihgini diizenleyen IMO-
IMDG Code ‘da harmonizasyonu saglamak iizere 2001 yih yayinlarinda
degisiklige ugranuglardir. Tiirkiye taraf olmadigi ADR anlagmasini, AB ile
uyum ¢alismalar ¢ergevesinde dolayl da olsa uygulayacaktir.

II. ADR’de Ambalaj

ADR’nin kapsaminda bulunan tehlikeli yiikler i¢in 6ngoriilen ambalaj sartlan, iki
boliimden olusan ADR’nin  birinci béliimii olan Annex A’da, smiflara ait
boliimlerin hepsinde XXX2 sayih kenar numaralarinda (marginal numaralari) [5]
ve Appendix 5’te tiim detaylari ile verilmektedir. ADR veya 94/55/EC, elleglemeye
ait 67/548/EEC Direktifinde ambalaj igin istenen sartlardan ¢ok daha detayli sartlar
aramaktadir.



2" INTERNATIONAL PACKAGING CONGRESS & EXHIBITION

Bu sartlarin birincisi tagimacilikta kullanilmak iizere tasarlanan ambalajlarin ilgili
testlerden gegtikten sonra onaylanmasidir. Ambalajlarin markalanmasiyla, kullanic
bu onay hakkinda bilgilendirilmektedir.

Ambalajlarin uygunlugunu belirlemek igin yapilan testleri iki ana boliimde
toplayabiliriz :

. Fiziksel dayanikhlik testleri

2. Kimyasal inertlik testleri

1. Fiziksel dayamklilik testleri :

Ornegin  kimyasal madde igerecek plastik bidonlara agagidaki testler
uygulanmaktadir [6]:

* malzeme dayanikhlik testi : 21 giin 40 °C’da bekletme.

= diisme testi : su ile %98 dolu olarak, 2,85 metreden kapak iistiine ve zayif
birlesme noktasinin iistiine birakilmasi,

=  Gegirgenlik testi : 5 dakika boyunca 30 kPa basing uygulanmasi,
= Hidrolik test : 30 dakika siireyle 30 kPa uygulanmasi,

»  Ustiiste koyulma testi : su ile %98 dolu olarak 28 giin 40 °C’de, ambalajin
tizerine yaklagik 370 kg’lik yiik koyulmasi,

2. Kimyasal inertlik testi :

ADR’de, Appendix A’nn Annex’inde HDPE® den yapilmig ambalajlarin igerecegi
malzemelere kargi gosterecegi reaksiyonu onceden belirlemek igin test metodu
verilmektedir. Bu béliimde standard sivilar verilerek bu sivilarla ambalajlarin test
edilmesi istenmektedir. Asagidaki tablo standard sivilardan bazi Grnekler
vermektedir :
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Tablo 1
Madde grubu Madde Standard sivi
Toksik ve agindirict olmayan, | Hidrokarbonlar Hidrokarbon karigimi
parlama noktasi 23 °C’mn
altinda olan maddeler
Alkoller Asetik asit
Ketonlar n butil asetat
Toksik ve parlama noktasi 23 | Metanol Asetik asit

°C"in altinda olan maddeler

Oksitleyeci  sivilar  ve sulu|%50’den fazla ancak % | Nitrik asit
¢ozeltileri 72’den az asit igeren

perklorik asit ¢ozeltisi
Ambalaj  tasarimi  yukaridaki  testlerden  basariyla  gegtikten  sonra
markalanmaktadir.

Bu markalamada kullanilmak {izere bazi kodlar verilmistir. Bu kodlarin detay:

agagida sunulmaktadir :

Ambalajim sekline gore asagidaki numaralar atanmistir :

1. Figa
2. Tahta varil

3.  Bidon

4. Kutu (Koli)

3. 'Torba

6. Karma ambalaj
0

Hafif metaller

Kullantlan malzemeye gore asagidaki harfler atanmigtir :

A. Celik
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Altiminyum
Dogal tahta
Kontrplak
Islenmis tahta
Elyaf levha
Plastik malzeme, genlestirilmis plastik malzeme dahil
Tekstil
. Kagt, ¢cok cidarl

Zz 0T aoamonw

Metal (gelik ve aliiminyum diginda)
P. Cam, porselen veya fayans

ADR’nin siniflandirma sisteminde ayni grup altinda bulunan maddelerin tehlike
derecelerine gore alt gruplar olusturulmustur. Bu gruplar :

a) Cok tehlikeli

b) Tehlikeli

c) Az tehlikeli

Bu tehlike alt gruplarina gére de ambalaj gruplari olusturulmustur :
Ambalaj Grubu I: (a) grubu maddeleri i¢in;

Ambalaj Grubu II: (b) grubu maddeleri i¢in;

Ambalaj Grubu III: (c) grubu maddeleri igin.

Markalamada ambalaj tasarimmin onaylanmis oldugunu gésteren bir kod numarasi
da yer alacaktir. Bu kod numarasi ambalaj tasariminin ilgili testlerden basari ile
geetigini gosterir. Test sonuglarina gore ambalaj grubuna uygun olan asagidaki
harfler kullanilmaktadir :

X ambalaj grubu I ila III maddelerinin ambalajlari igin;
Y ambalaj grubu II ve 11l maddelerinin ambalajlari i¢in;
Z ambalaj grubu Il maddelerinin ambalajlari igin.

ADR’de ambalajlar iist kapagin ¢ikarihp ¢ikarilamamasina  gore de
kodlanmaktadir. Fig1, Bidon gibi ambalaj kaplarinda bir iist kapagin ¢ap1 7 cm ‘den
kiigiikse bu kapak ¢ikarilamaz olarak nitelendirilmektedir.

Ambalaj tipi, malzemesi ve kapak durumu ile ilgili index (marginal 3514) asagida
kismen sunulmaktadir.
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Tablo 2
Cinsi Malzeme Kategori Kod
1. Figilar A. Celik tepesi ¢ikartilamayan 1A1
tepesi ¢ikartilabilir 1A2
B. Aliiminyum | tepesi ¢ikartilamayan 1B1
tepesi ¢ikartilabilir 1B2
H. Plastik tepesi ¢ikartilamayan 1H1
tepesi ¢ikartilabilir 1H2
2. Variller C. Tahta tapali tiir 2C1
¢ikartilabilir tiir 2C2
3. Bidonlar | A. Celik tepesi ¢ikartilamayan 3Al
tepesi ¢ikartilabilir 3A2
H. Plastik tepesi ¢ikartilamayan 3HI
tepesi ¢ikartilabilir 3H2
4. Kutular | A. Celik - 4A
(koliler) Astarh 4A
B. Aliminyum | - 4B
Astarli 4B
C. Dogal tahta Siradan 4Cl1
Gegirgensiz cidarh 4C2
H. Plastik Genlestirilmis 4HI
Kati 4H2
5. Torbalar | H.  Dokunmus | i¢ astar1 veya kaplamasi olmayan SHI
plastik malzeme
korumal SH2
su gegirmez 5H3
M. Kagit Cok cidarh 5MI
¢ok cidarl, su gegirmez SM2
6. Karma | H.Plastik kaplar | gelik fig1 igerisinde 6HALI
ambalajlar ¢elik sandik veya kutu igerisinde 6HA?2
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I11. Markalama

Her ambalaj kalici, okunakli ve kolaylikla goriilebilecek boyutta ve kolaylikla
goriilebilecek bir noktaya yerlestirilmis marka tagiyacaktir. Markalamanin
kodlarinin ebatlari Ambalajin kiitle veya hacmine gore asagidaki gibi olacaktir :

Tablo 3

Miktar Marka ebadi

Briit kiitlesi 30 kg.’dan fazla olan ambalajlar en az 12 mm.

Kapasitesi 30 litre veya 30 kg altinda veya esit olan | 6 mm.
ambalajlar

kapasitesi 5 litre veya 5 kg.'in altinda veya esit | uygun bir ebatta olacaktir
ambalajlar

Onaylanmig tasarim tiiriine uygun imal edilmis yeni ambalajlarin markalar
asagidaki kodlarr igermelidir :

» ambalajin  sisteme uygunlugunu belirten sembol. Ambalaj
malzemesi metal olursa damgalamak i¢in sadece UN kullanilabilir.

-

» Sadece ADR ve RID igin tasarlanmig olan ambalajlarda yukaridaki
isaret veya UN yerine ADR/RID kullanilir.

» Ambalajin tablo’2’de belirtilen kodlari,
» iki boliimden olusan kodlar :
e tasarim tiiriiniin onaylandigi ambalaj grubunu gosteren bir harf (X, Y veya
2);
e ambalajin igine konulan madde ilgili kod.
a) Swvilar igin yogunlugu 1.2 ‘den az olanlar veya daha fazla olanlar

b) Kkatilar igin veya viskozite’si 23°C’deki 200 mm?*/sn’den fazla olanlar
icin maksimum briit Kiitle,

» S harfi : viskozite’si 23°C’deki 200 mm?/sn’den fazla, kati veya i¢ ambalaj
olanlar i¢in,
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Y

» Plastikler igin imalat senesi ve ay1. Asagidaki sekil tercih edilmektedir.

v

onayin verildigi Devletin trafik isareti (TR, D, B...)

» imalatginin kayit numarasi, ismi veya igareti veya yetkili makam tarafindan
belirlenmis bagka bir ambalaj tamim kodlarindan birisi,

» Bir ambalajin yeniden iglem gérmesi halinde, islemi yapan, diger kodlarin
yaninda asagidaki isaretler dizisini de koyacaktir:

e islemin yapildigi bolgedeki Devletin igareti (trafik kodlarr)
e islemi yapanin ismi veya yetki sembolii;

e islemin yapildigi yil, “R™ harfi ve sizdirmazlik deneyini basariyla gegmis
her mahfaza igin ek olarak “L" harfi.

» Ambalaj kodlarimi “T”, “V” ya da “W” harfleri takip edebilir. “T” hasarl

ambalaj, “V” harfi 6zel bir ambalaji gosterir. “W” harfi ambalajin, kod

tarafindan belirlenen tiirde olmasmna karsin, boliim III’dekinden farkh bir

ozellikte imal edildigini ve marjinal 3500 (14) hiikiimlerine gore esdeger
olarak kabul edildigini belirtir.

IV. Markalamaya Ornekler

Yeni bir ¢elik figi :
1A1/Y1.4/150/83/NL/VL123

Tamir edilip diizeltilmiy ¢elik figi :
1A1/Y 1.4/150/83/NL/RB/84/RL

40



2" INTERNATIONAL PACKAGING CONGRESS & EXHIBITION

Esdeger ozelliklere sahip ¢elik bir kutu:
4AW/Y 136/S/90/GB/MC123

Yeni hafif metal ambalajlar :
RID/ADR/OA2/Y20/S/83/NL/VL123

Yeni karton kutu (koli):
4G/Y 10.6/S/99/B/ICYAUW-971027

Yeni plastik bidonlar :
3H1/ X 1.9 /250/96/B/DYNO

Hasarlt Ambalajlar :
1A2T/Y300/S/94/USA/abe

OO O

V. Belgeleme

Yukaridaki markalamayi yapan imalatgi, ambalajlarin onaylanmig tasarim tiiriine
uydugunu ve onayda atifta bulunulan sartlarin  Kargilandigini  belgelemek
zorundadir. Bunun i¢inde yukarida sz konusu edilen testler otoritelerin kabul
edecegi (akredite edilmig) kuruluslar tarafindan yapilarak belgelendirilmelidir.

VI. Kaynakca

[1] Council Directive 67/548/EEC of 27 June 1967 on the approximation of laws,
regulations and administrative provisions relating to the classification,
packaging and labelling of dangerous substances (OJ 196 16.08.1967 p.1)

[2] Council Directive 94/S5/EC of 21 November 1994 on the approximation of
the laws of the Member States with regard to the transport of dangerous goods
by road (OJ L 319 12.12.1994 p.7)

[3] Council Directive 92/32/EEC of 30 April 1992 amending for the seventh time
Directive 67/548/EEC on the approximation of the laws, regulations and
administrative provisions relating to the classification, packaging and labelling
of dangerous substances (OJ L 154 05.06.1992 p.1)

[4] ADR, United Nation, Economic Commission for Europe, 1996,ISBN 92-1-
139055-9
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[5] Mustafa Bagan, ADR- Uluslararasi karayollarinda tehlikeli maddelerin
taginmasi -seminer notlari, 1999

[6] Institut Belge de I'Emballage (IBE) — Rapport No: SVD/hv/ G-97.356/0693



FLEKSIBLE AMBALAJDA ALUMINYUM FOLYO
KULLANIMI

_ SERPIL KAYA
ISPAK A.S. ISTANBUL/ TURKIYE

Abstract

Alu foil has a very large fields of applications in flexible packaging. Different
thicknesses of Alu foils are used in the different processes as printing, laminating,
lacquering, extruding etc. It is produced between 6,5u and 100p thickness for
flexible packaging in Turkey.

Alu foil can used as one layer, printed or unprinted in chocolate wrapping.
However it could be laminated with plastic films as a multi layer material has got
high barier properties. 30- 40p Alu foils are usually printed and heat seal
lacquered and used as lidding. The foil thicker than 40p is applied deep drawing
process and used as bottle cap or small containers.

It has a large usage area in flexible packaging, because of Alu foil's physical and
chemical properties. The most important ones of the properties are being ligth
barier , chemical resistance, conductibility and nontoxic properties. Because of this
advantages, Alu foil can used in food and drug industries. In addition to these multi
layer materials can find places as industrial wraps.

Ozet

Giinimiizde Al folyo, fleksible ambalajda onemli bir kullanim yerine sahiptir.
Uretimi yapilan ambalaj malzemesinin kullanim yerine ve yapisina uygun olarak
farkli kalinhklarda Al folyolar baski, laminasyon, laklama, ekstriizyon v.b.
proseslerde degerlendirilmektedir. Tiirkiye genelinde fleksible ambalaj sektorii
diistintildiigiinde  kullanilan  kahinhiklar ~ 6,5u’dan  baglayarak 100p’a  kadar
uzanmaktadir.

Al folyo tek bagina baskili/ baskisiz kullanim alani (6rnegin ¢ikolatin) buldugu
gibi ince folyolar ¢esitli plastik filmlerle lamine edilerek ¢ok kath yapilar
olusturulabilmekte ve bu sayede bariyer niteligi yiiksek malzemeler elde
edilebilmektedir. 30 ve 40p Al folyolar ise genellikle bir yiizeyi baskili diger
yiizeyi 1sil yapisabilir lakli olarak kapak folyosu amagh kullanilmaktadir. Bu
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kalinhigin iizerindeki folyolar ise derin ¢ekme prosesine tabi tutulup sise kapag,
burusuk kap v.b. olarak degerlendirilmektedir.

Al folyonun fleksible ambalajda 6nemli yer edinmesinde bir takim fiziksel ve
Kimyasal Ozelliklerinin rolii biiyiiktir. Bunlardan en onemlileri; iletkenlik ozelligi,
151k gegirimsizligi, Kimyasal direnci ve  gegirimsizligi ile toksik olmama 6zelligi
olarak siralanabilir. Bu 6zellikler sayesinde gida ve ilag sektorlerinde yogun olarak
kullanilabilmekte bunun yamsira farkh yapilar olusturularak endiistriyel amagh
olarak da degerlendirilebilmektedir.

I. Giris
Aliiminyum folyo bir ambalaj malzemesinden beklenen iig temel islevi; yani iiriinii

koruma, tasima ve hakkinda bilgi verme islevlerini yerine getirebilen ¢ok yénlii ve
modern bir ambalaj malzemesidir.

%98-99 Safliktaki aliiminyum folyo yapisal 6zelliklerinin verdigi iistiinliik ile gida
sektorii bagta olmak iizere, hemen hemen her sektérde ambalaj malzemesi olarak
kullanilmaktadir. Igindeki iiriinii dis etkenlerden koruyarak, omriinii iist limitlere
kadar uzatabilen aliiminyum folyolu ambalaj malzemeleri giin gegtikge 6nem
kazanmakta ve yayginlagmaktadir.

Genellikle, Oriente Polipropilen, Polyester, Selofan, Polietilen, Poliamid, PVC
gibi plastik filmlerin, kagit karton gibi seliiloz esasli malzemelerin, termokolon lak,
parafin, hotmelt gibi  malzemelerin  aliiminyun folyo ile degisik
kombinasyonlarindan meydana gelen, minimum iki katmandan olusan bu
malzemeler, ambalaj literatiiriinde ¢ok kath ambalaj malzemeleri olarak
adlandirihirlar.

Baski igleminden sonra istenilen ebatlarda bobin, tabaka veya etiket halinde
dilinerek kullanima sunulan ¢ok katli ambalaj malzemeleri otomatik veya yari
otomatik paketleme makinalarinda sarma sicak veya soguk yapistirma, poset dolum
kapsiilleme, kapak kapama ve etiketleme islemlerinden gegerek giinliik
yasantimizda her an Karsilastigimiz ambalajlara doniisiir.

II. Kullanim Yerleri ve Kalinliklarina Gore Aliiminyum Folyolar

Fleksible ambalajda kullanilan altimiinyum folyolari kalinliklari ve kullanim
yerlerine gore soyle siniflandirmak miimkiindiir:

Ince Aliiminyum Folyolar

6,51 kalhinhiktan baglayarak 7, 8, 9 ve 10p"a kadar uzanan genis bir yelpazedir. Bu
kalinliktaki folyolar ¢ogunlukla kagit veya plastik filmler ile lamine edilerek g¢ok
katli yapilar olusturulur. Kati, sivi, toz doluma uygun olarak genis bir kullanim
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alanima sahip olan en yaygin yapilar PET/ Al / PE film ile BOPP/ Al/ PE film “dir.
Ambalajlanacak malzemenin tiiriine uygun olacak sekilde s6z konusu katmanlarda
kullanilacak plastik film ve aliminyum folyo kalinliklari belirlenir.  Aymi sekilde
aliminyum folyo ve plastik filmler kullanilarak ¢ok farkli iki katli yapilar da
olusturulabilir.

Ayrica  ince altiminyum folyolara farkli kalinliklarda ekstriizyon kaplama
uygulanarak ¢ogunlukla endiistriyel amagh olarak kullanilan malzemeler
uretilebilir. Al/ Kagit/ Ag/ PE yapisindaki malzemeler izolasyon amagli olarak
cam yiinii ile yapistirtlmak suretiyle yaygin kullanim alanina sahiptir. Son yillarda
Al/ PE spesifikasyonlu malzemeler yine izolasyon amag¢h yogun olarak
kullanilmaktadir.

Son yillarda yine izolasyon amagli olarak Al/ PE/ karton/ PE yapisindaki
malzemeler beyaz esya sektoriinde kullanim alani bulmustur.

ince folyolarin en sik kullanildig alan sigara folyosu iiretimidir. Bu yapida 6,5-7p
aliiminyum folyo siilfit kagit ile lamine edilir ve sigara paketlerinde i¢ folyo olarak
kullanihir.  Yine ayni spesifikasyondaki malzeme ¢ay posetlerinde de
kullaniimaktadir.

Cikolatin Folyosu

Bu gruba 12p’dan baglayip 14p’a kadar olan folyolar girmektedir. Cikolatin amagh
kullanilan bu folyolara istege gore baski prosesi uygulanmakta ve Al folyolarmn
kolay sekil alma niteligi kullanilarak ¢ikolata sarma yapilmaktadir.

Blister Folyosu

Aliiminyum folyo ilag sektdriinde dnemli bir kullanim yerine sahiptir. Blister
olarak adlandirilan ve bu sektérde kullanilan folyolar iiretimi sirasinda tav
prosesine tabi tutulmamis sert folyolardir. 20p kalinlikta olan blister folyolarin bir
yiizeyine baski diger yiizeyine 1s1l yapisabilir termolak uygulamasi yapilmaktadir.
Termolak aplike edilmis yiizey ilag dolum yapilan plastik bir tablete 1s1 yardimiyla
yapistirithir. Bu yapidaki malzemede sert aliiminyum folyonun kolay patlayabilme
niteligi 6n plandadir.

Termokolon Kapak Folyosu

30-40p aliiminyum folyolar bu gruba dahildir. Blister folyoda oldugu gibi bir
yiizeyi baskili diger yiizeyi termolakh olarak islem goriir. Malzemenin termolakh
yiizeyi g¢esitli plastik kaplara (PVC, PS, PP, APET) 180-200°C sicaklikta
yapisabilir. Bu yapidaki aliiminyum folyolar, plastik kaplara konan ayran, su,
meyve suyu, krem ¢ikolata v.b. malzemelere kapak vazifesi goriir. Bu tarz dolum
makinalart aliiminyum folyoyu bobin veya etiket olarak istege gore gofrajli /
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gofrajsiz gekillerde ¢ahisabilmektedir. Aliiminyum folyoya uygulanan termolak 1si1l
yapistirma gorevi gérmenin yanisira yiizeyi értme vazifesi de gorerek temas ettigi
sivi ile folyo arasinda koruyucu yiizey olusturmaktadir.

Kaydiricth Kapak Folyosu

50-100p arasi kalinliktaki aliiminyum folyolar bu gruba dahildir. Bu kalinliktaki
folyolara baski prosesi uygulanir ve iizerine kaydirici olarak adlandirilan yag
karigimi uygulanir. Kaydirici aplike edilmesinin sebebi, cam gise kapagi olarak
kullanilan ve derin ¢ekme prosesine tabi tutulacak malzemenin makinada kolay
¢ahisabilmesini saglamaktir. Bu yapida aliminyum folyonun esnek olma niteligi
kullanmihir ve malzeme soguk olarak sekillendirilir. Gida sektoriinde kullanilan
buruguk kaplar da yine bu yapidaki aliminyum folyolardan tiretilmektedir.

I11. Aliiminyum Folyonun Fiziksel Ve Kimyasal Ozellikleri

Giinlilk yasantimizda alinan tiim bitkisel ve hayvansal gidalarin bir miktar
aliminyum tuzlarim igermekte oldugu bilindigine gore, aliiminyumun insan
saghgina higbir zarari olmadigini belirterek aliiminyum folyonun fiziksel ve
kimyasal 6zelliklerini agiklamaya baglayabiliriz.

e Aliiminyum folyo toksik degildir. Mikrop batindirmadigi gibi, bakteri
iremesine sebep olmayan aliiminyum folyo tiim gida ve ecza iiriinlerinin
temel ambalaj malzemesidir. Birgok iiriinle dogrudan temasta bulunabilen
aliminyum folyo, laklandiginda veya plastik filmlerle lamine edildiginde ¢ok
asitli yiyecek ve icecekler ig¢in en uygun ve koruyucu ambalaj malzemesi
olmaktadir.

e Aliiminyum 151k gegirmez. Kesinlikle 151k ge¢irmeyen en hafif metal esash
ambalaj malzemesi olan aliiminyum folyo, 1si1§a kargi hassas olan birgok
tirtiniin ambalajlanmasinda kullanilmaktadir.

e Aliiminyum folyo 1s1 ve 15181 yansitir. Is1 ve 15181 yansitabilme &zelliginden
dolayi, aliiminyum folyolu bir ambalajin iginde 1s1 depolanmaz ve igindeki
tirtin zararh 1s1 radyasyonuna karsi korunur.

e Aliiminyum folyo iyi bir 1s1 iletkenidir. Sicak maddelerle dolduruldugunda
igindeki 1sty1 yaydigi ve bélgesel 1sinmaya  neden olmadigi igin, ozellikle
dondurulmus yiyeceklerin temel ambalaj malzemesidir. Aliiminyum folyo ayni
anda ¢ok diigiik ve ¢ok yiiksek 1silara karsi direnglidir. Aliiminyum folyodan
baska hi¢bir ambalaj malzemesi, ayni1 anda gok yiiksek ve ¢ok diisiik sicaklilara
dayanamaz. Bu nedenle sterilizasyona tabi tutulacak triinler igin ideal bir
ambalajdir.
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e Aliiminyum folyo mutlak gegirimsizdir. Uygun folyo kalinhigr se¢ildiginde
vaya baska malzemelerle lamine edildiginde mutlak gegirimsiizlik saglar, su ve
su buhari, yag, gaz ve kokunun ambalaj i¢ine nufiiz etmesini 6nler. Dolayisiyla
igindeki tirtiniin nem kaybini 6nledigi gibi, igerdeki kokunun digar1 , disardaki
kokunun igeri girmesini engelleyerek, ambalajlanan {iriintin besin degerini
kaybetmeden uzun siire korunmasini ve tadinin bozulmamasini saglar.

e Aliiminyum folyo kolay sekil alabilir. Kolay biikme, kivrilan esnek bir
ambalaj malzemesi oldugu ve yapisal 6zellikleri farkli malzemelerle biraraya
getirilebilindigi igin, paketleme makinalarinda sorunsuz ¢aligir.

e Aliiminyum folyonun yiizeyi parlaktir. Parlak ve dikkat ¢ekici bir yiizey
goriiniimiine sahip olan folyonun, laklama ve baski prosesleri sonrasinda
mitkemmel bir gorsel efekt saglar. [1]

IV. Sonu¢

Goriildiigii tizere aliiminyum folyo distiin 6zellikleri nedeniyle ¢ok ¢esitli kullanim
alanlarina sahiptir. Ambalaj malzemeleri arasinda, plastiklerden sonra en yiiksek
biiyiime hizinin aliminyum folyolu ambalaj malzemelerinde goriilmesi, ve uzun
siire dayanmasi gereken, dig etkenlere kargi hassas olan gida ve ilag iiriinlerinin tek
ambalaj malzemesi olmasi, aliiminyum folyonun 6nemini agik¢a ortaya koyan
diger gergeklerdir.

V. Referans
[1] Aliiminyum Sanayicileri Ve Is Adamlari Dernegi, ALUMINYUM.

47






