URUN KIMLIGININ OLUSTURULMASINDA
TASARIMCININ ROLU

) Ertugrul ALGAN
Anadolu Universitesi, Endiistriyel Sanatlar Yiiksekokulu
Tiirkiye

Summary

In modern marketing process, packs are not only the elements of protecting the
products from outer effects, simplicity for transportation and stock them in better
conditions or display them on market shelfs, but also the way of making the
advertising of the product, silently and effectively . Also the packaging is a
medium, that sends messages to wholesalers, retailers and the end users.

In the globalizing world of today, products are not produced only for the regional
or national markets, but for the all markets. “Product Image or Imagery” is getting
more and more important to be distinguished in between same kinds of products.
Researches showing that consumers prefer high quality, healthy, environmentally
friendly and labelled products.

The packaging designer is the person who is going to awake some thoughts, beliefs
and desires on the consumer. In modern marketing practice, a product must call out
the general markets and also the individuals. This depends on the thoughts and the
selection of the designer on colour, form, way of respect to nature and environs,
nostalgia and etc.

In constitution of the product image the designer must work in collobration with
the producer, advertiser and must take the global markets, different cultural,
geographical and economic conditions into consideration. In such a condition, the
role and the responsibilities of the designer is getting more and more important.

Ozet

Giiniimiizde ambalaj, iriiniin yalmzca dig etkilerden koruyan, onun kolayhkla
taginmasini, stoklanmasini, raflarda sergilenmesini saglayan bir unsur degil, cagdas
pazarlama islevi baglaminda, market raflarinda sessizce, ancak etkili bir bigimde
kendi reklamini yapan, tiiketicinin dikkatinin iiriin iizerinde yogunlagmasini
saglayan, toptanci, perakendeci ve son kullaniciya bilgiler ve iletiler veren bir
Ozellikte de distintilmelidir.
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Kiiresellesen diilnyamizda, cografi ve kiiltiirel sinirlarin giderek ortadan kalktigi bir
olusum iginde driinler, yalmizca bdlgesel veya ulusal pazarlar igin
iiretilmemektedir. Kiiresel pazarlarda ayn raflarda yer alan, aym tiirdeki iiriinler
arasindan  siyrilabilmek i¢in  “iiriin - kimlhig” giderek daha fazla Onem
kazanmaktadir. Arastirmalar, tim diinyada, giderck daha yiiksek kaliteli, saghkl,
¢evre dostu ve bir etiket tagiyan, bir markasi ve kimligi olan giivenilir iiriinlere
egilimin arttigini gostermektedir.

Biiyiik rekabetlerin yasandigi market raflarinda, ambalajin tiiketicide farkh
duygulart  uyandirmasini  saglayabilecek  Kigiler —arasinda  tasarimer  da
bulunmaktadir. Giliniimiiz pazarlamasinda, bir yanda ¢ok genis pazarlara
seslenirken, diger yanda tek tek bireylerin istekleri ve gereksinimleri de goz
oniinde tutulmak durumundadir. Bunlar tasarimcmin segecegi renk, bigim,
dogalligi vurgulama, nostalji, yore ve yurt Ozlemi olusturma gibi duygusal
etmenlerle  saglanabilir.  Bu baglamda tasarimciya bir  ¢ok  sorumluluklar
yiiklenmektedir.

Uriin kimliginin olugturulmasinda, gerektiginde iiretici ve reklam sirketiyle ¢aligan
giinlimiiziin tasarimeisi, kiiresel pazarlarla birlikte farkh Kiiltiirel yapilanmalar,
cografi ve ekonomik kosullari géz 6niinde bulundurmak ve tasarimlarini buna gore
sekillendirmek  zorundadir.  Bdéylesi  bir  durumda  tasanimcimin  rolii
kiigimsenemeyecek boyutlara ulasmaktadir.

I. Amag

Kiiresellesme... Son yillarda bir ¢ok yazar, ¢izer, diisiiniir, reklamci ve bilim
insaninin kafa yordugu, etkileri iizerinde diisiindiigii, yaninda oldugu veya Kars:
¢iktigr bir kavram. Kiiresellesmeyle cografi ve diisiinsel / kiiltiirel sinirlar giderek
ortadan kalkmakta. Insanlar bir 6rnek mallari kullanmaya veya onlan kendi
“Ozgiir” disiinceleriyle = hig bir etki altinda kalmadan™ almaya zorlaniyor / tesvik
ediliyorlar.

Gilintimiiz, tireticisi, pazarlamacisi ve reklamcisi inanilmaz bir rekabetin ortasinda
yer aliyor. Yerel tireticilerin kargisinda uluslararasi pazarlara egemen dev iireticiler
ve pazarlamacilar var, Uretici ve tiiketici arasirdaki iliski ve iletisim giderek
stipermarket raflarindan daha da “sanal” ortamlara dogru kayiyor. Bu baglamda
trtin kimligi, marka, moda vb. gibi kavramlar ¢ok daha fazla 6nem kazaniyor.

Gelenceksel degerlerini hala yitirmemis, bu 6zelliklerini koruyan veya korumaya
devam eden topluluklar / bolgeler disinda kalan gelismis topluluklar / iilkeler
olarak adlandirilabilecek bdélgelerde, miigteri / tiiketici ¢ok daha yalmz. Artik
karsilarinda malim 6ven bir satici yok. Her sey raflarda veya bir bilgisayanrin
tuglarinda. Satilan mal / hizmet ister kiiresel pazarlar igin iiretilsin, isterse ¢ok yerel
bir 6zellige sahip olsun bir “kimlik”e sahip olmak zorunda. S6z gelimi bir bal
digerinden ayiran, tiim yil boyunca iiretimi bir ka¢ yiiz kilogram olsa da, onun
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“Anzer Bali” olmasi. Yiizlerce farkl markadaki viski arasindan, yilda bir kag yiiz
litre {iretilmesine Karsin, onbinlerce litre diretilen viskiler arasindan, “X marka
olaninin siyrilivermesi bir tesadiif degil. Sozii edilen bu ayiredici 6zellik iiriiniin
kimligi olarak adlandirilabilir. Bu kimlik kimi zaman tesadiifen kazanilabilecegi
gibi, kimi zaman ¢ok uzun yillar siiren, farkli ¢alismalarin yapilmasini da
gerektirebilir,

Uriin kimligini olusturan ekibin 6nemli iiyclerinden biri olan tasarimciya bu
baglamda ¢ok fazla is diismektedir ve tasarimer bir ¢ok ikilemi  bir arada
yasamaktadir. Kiiresel ve yerel pazarlarda tasarimecilarin karsisina ¢ikan ikilemler
kimi zaman ak ve kara gibi birbirlerinden kesin ¢izgilerle ayrilmakta, ancak ¢ogu
kez de i¢ ige ve yan yana durmak zorundadir. Birey — toplum, yore — evren, yerel -
kiiresel gibi birbirlerine zit ve birbirlerini tamamlayan bir gok kavram, tasarimcinin
hem esin kaynagi olarak olumlu hem de esin perilerini kagiran olumsuz kavramlar
arasinda yer aliyor.

Bu ¢aligmada amag, iiriin Kimliginin olusturulmasinda tasarimcinin roliiniin neler
olabilecegi konusunda bir fikir cimnastigi yapmak olacaktir.

II. Tasarimeimin Hedefi veya Hedef Kitle

iletisimin en temel kavramlarindan biri, hedef kitlenin ¢ok iyi belirlenmesidir. Bu
pazarlama i¢in de boyledir. Hedef Kitle kavraminin en keskin ¢izgilerle uygulandigi
alan kuskusuz pazarlamadir. Pazarlama ve pazarlama iletisiminde hedef kitlenin
¢ok iyi belirlenmesi, tirtiniin / hizmetin satisi, basarisinin olusmasindaki en énemli
etmenlerden biridir.

Bir iriintin / hizmetin diistinsel ortamdan, pazar ortamina ulasana dek olan
sirecinde, hedefler ¢ok onceden net olarak belirlenir. Bu belirlenme siirecinde
potansiyel tiiketiciler arasinda ¢ok ciddi arastirmalar yapilir. Potansiyel miisteriler,
sosyo — ekonomik ve cografi etkenlere gore simiflandirilabilecegi gibi kiiltiirel
ortamlara gore de simiflandirilabilir. Kiiltiirel ortam kuskusuz tizerinde durulmasi
gereken en Onemli kavramlardan biridir. Kimi zaman oldukg¢a yanhs kullanilan
“kiiltir™  kavramn - giiniimiizde  tasarim, {iretim  ve pazarlamanin  6nemli
kaynaklarindan biri olma 6zelligini tasimaktadir. Bir tasarimcinin gézoniinde
tutacagr kavram, farkl kiiltiirlerden insanlarin bir arada yasadigi gergegidir. Yanhs
bigimde kullanildigr gibi kiiltiirsiiz insan yoktur, ancak farkh kiiltiirlerden insanlar
vardir. Kiiltiirii belirleyen insanin nasil yasadigidir, kiiltiir insan yasaminda yer alan
her seydir. Bir baska deyisle yasam bigimidir. Uretim ve tiiketim bigimleri, cografi
kosullar yasam bigimini belirleyen etmenler arasinda yer alir.

Bir insan veya grubun yagsam bigimleri géz dniinde tutularak yapilan tasarimlar en
zor olan tasarimlar arasinda yer alir. Yasam bi¢imi hedef kitlenin belirlenmesindeki
onemli etmenlerden biridir.
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Giinlimiizde iiretim ve pazarlama teknikleri giderek bi¢cim degistirme
egilimindedir. Bir yanda gok genis kitlelere seslenen kiiresel iiretim ve pazarlama
teknikleri 6nem kazanirken diger yanda “birey” in istek ve dilekleri de goz oniinde
tutulmaktadir. Bu da tasarimin daha 6zel olmasinmi beraberinde getirmektedir.
Urtinler giderek daha “kisiye &zel” bir kimlige biirinmektedir. Bir zamanlarin tek
tip olan yogurdunun yerini neredeyse yiizlerce farkh tad ve sunumda yogurt almis,
bir iiretim bandindan ¢ikan onbinlerce otomobil, kisiye 6zel olarak sekillendirilir
bir 6zellige sahip olmustur.Ornegin 1940’larin tek renk otomobillerinin yerini
onlarca farkh renk ve aksesuardlarla zenginlestirilmis otomobiller almistir.
Tiiketici bunlar arasindan kendine 6zgii olmasi gerekenleri segip, kendine $zgii
olani yaratabilmektedir.

Giiniimiiz tasarimcisi, aym {riinii degisik pazar ve hedefleri géz oniinde tutarak
yeniden, yeniden tasarlamak, niianslar eklemek durumunda olabilir. Ancak bunu
yaparken de iirtiniin kimlik ve kisiliginden vazgegmemek gerekir. Hedef pazarin
net olarak belirlenmesi ve anlagilmasi tasarimcinin en gok gerek duydugu bilgiler
arasindadir ve olusturulacak tiriin igin yasamsal 6nem tasir.

Marka = (Esittir) Kimlik (mi?)

Giiniimiiz tiiketicilerinde markali iiriinlere kargi bir egilimin giderek arttigi degisik
arastirmalarda belirlenmigtir. Herkesge bilinen taninmig markalarin, ayni zamanda
kalitenin de belirleyicisi oldugu diisiincesi tiiketiciler arasinda oldukga yaygindin.
Markalar giiniimiizde iirtin kimligini ortaya koyan, iiriinii 6n plana ¢ikartan bir
ozellige de sahip olmaktadir.Kuskusuz bir marka yaratmak ve bu markaya bagl
olarak bir kimlik olusturmak olrdukga zordur. Eger s6z konusu olan biricik bir iiriin
degilse, markanin bir ¢ok rakibi arasindan siyrilma ve raflarda kendisini gdsterme
gerekliligi vardir. Varolan bir marka ve bigimin, ¢aga goére yeni pazar ve
kisiliklere, yasam bigimlerine gore yeniden olusturulmasi da ciddi bir aragtirma ve
beceriyi gerektirir.

Marka ve iriin kimligi daha ziyade tiikketimin ¢ok oldugu, tiretim - satig ¢arkinin
¢ok hizh dondiigii mal ve hizlmetlerde 6n plana gikar, Tiiketici raflarda yer alan
makarnayr degil, “a” marka makarnayi tercih eder. Tiiketici i¢in sal¢a degil
“b”marka salga 6nem kazanir. Bu ise iiriin kimligiyle ilgili bir konudur ve iiriin
kimligi ¢ok biiyiik 6lg¢iide tasarimla olusturulur. Misterilerin  satin  alma
egilimleriyle ilgili bir tablo agagida gosterilmistir:
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Grocery Survey 1987

Satin Alma Nedeni Katilanlarin Orani (% )
Rafta Gorme 42
Biri Tarafindan Onerilme 25
Reklamlar 18
Bedava Ornek / Deneme 9
Diger 6
Toplam 100

Kaynak : United Biscuits [ 1 ]

Tasarimcilarin 6nemli miigterileri arasinda markali {irtinler satanlar bulunur.Kimi
iiriinlerin ambalajlari, Coca Cola 6rneginde oldugu gibi, ambalaj ve tipografisinde
¢ok onemli degisiklikler olmaksizin yiizyila yakin bir siiredir giiniimiize dek
gelmistir. Uriin, PET siselerde satilsa bile ambalaj bigimini hep korumustur, teneke
kutularda da renk, yazi, karakter vb. gibi 6zellikler hep korunagelmistir. Tiiketici,
diinyanin neresinde olurba olsun herhangi bir ortamda Coca Cola’yr hemen tanir.
Dolayisiyla yenilenecek tasarimlar veya iiriinler igin tasarimcinin isi ¢ok zor
degildir. Uriin artik ambalajiyla 6zdeslesmistir, zaman iginde iiriin kimligi tam
anlamiyla oturmustur. Farkli kiiltiir ve cografyalarda hep ayiredilen bir iiriin ve
kimlik olusmustur.

Kim zaman gerek ambalajin tasarimi eskidigi i¢in, kimi zaman ambalaji olugturan
malzeme gegerliligini yitirdigi i¢in yenilenmesi gerekebilir. Ambalajin yeniden
olusturulmasinda {iiriiniin kimligi ya yeniden olusturulmak zorundadir - bu,
ozellikle kurumsallagmig iiriin ve hizmetler igin ¢ok giigtiir — ya da kimlik 6n
planda tutularak ¢ok iyi bir tasarim yapilmak zorundadir.

Piyasaya yeni ¢ikacak bir iiriinde ise tasarimcinin isi ¢ok zordur. Yeni bir tiriiniin
digerlerinden ambalajiyla ve imajiyla ayiredilmesi gerekir. Ambalajin  bigimi
kimliginin de ortaya ¢ikmasini saglar. Ornegin sekilli bir sise diiz bir siseden daha
kolayhkla ayirdedilebilir, driiniin kimligi renk bigim, ambalajda kullanilan
malzemelerle olusturulur. Dolayisiyla kimlik esittir marka olacaktir.

III. Giiniimiiz Tiiketicisi ve Tasarim

Giinimiiz tiiketicisi artik  bulduguyla yetinmeyen, daha yiiksek kalite
standartlarinda iiretilmig iriinlere egilim gostermektedir. Saghk, dogallik, renk,
bicem yerellik / evrensellik, nostalji, giivenilirlik gibi etmenler tiiketiciyi iiriin
segiminde etkileyen faktorler arasinda yer almaktadir.
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Tiiketici artik saghkh kosullarda tiretilmis, saghgina ve ¢evreye zarar vermeyecek
iriinleri daha fazla tercih etmektedir. Segilen ambalaj malzemesi, katki maddeleri
giderek tiiketici igin daha fazla 6nem arzetmektedir.

Ambalajin tipografisi, renk segimi, ayiredilmeyi kolaylastirmaktadir. Uriiniin bir
bolgeye ait olmasi tercih nedenleri arasinda olabilmektedir.

Son yillarda iiriinlerle yaratilan nostalji tiiketiciyi kendisine g¢eken kavramlar
arasinda yer almaktadir. Nostaljiyi tretim anlaminda bir geriye doniis olarak
algilamamak gerekir. Nostalji kavrami biraz da dogal olmay: iginde barindirir. *
Kaymakh Koy Yogurdu”, * Annemin Tursusu, Regeli, Boregi” vb. gibi reklam
kampanyalari ve ambalaj tasarimlari dogal olarak bu diisiincenin bir sonucu olarak
ortaya ¢ikar. Bu driinlerle verilen ikincil mesaj ise “evde yapilmig gibi”, “saghkli,
katkisiz, dogal” kavramlaridir.

Tasarimcinim bir dirtiniin kimligini olustururken teknik ve estetik oldugu kadar etik
sorumluluklari da vardir. Bunlari soyle siralayabiliriz:

e Tasarimcey, tiikketiciyi diriinle ilgili olarak dogru bigimde bilgilendirmelidir.

e Uriiniin kullamlmasindan dolayr saglanacak maddi ve manevi duygular /
yararlar, tiiketiciye dogru bigimde aktarilmali, gerektigi olgiilerde 6n plana
¢ikartilmahidir.

e Uriine bir kimlik saglanmali, varolan kimlik, olumlu bigimde gelistirilmeli ve
pekistirilmelidir. Bu iiriiniin ¢ok uzun siireler sonra da animsanabilmesi
saglayacaktir.

e Tasarimcy, tiriiniin satilabilirligini saglamahdir.

IV. Sonug

Kiireselllesmenin  yogun bigimde yasandigi giiniimiizde bir iiriiniin raflardan
tilketiciye,degisik kiiltiirlerden insanlara seslenebilmesi giderek daha fazla 6nem
kazanmaktadir. Uriinler giderek daha fazla kimlikleriyle taninmakta, aranmakta ve
tiiketilmektedir. Uriin kimliginin olusturulmasinda en 6nemli gorevlerden biri de
tasarimciya diigmektedir. Ambalaj tasarimcisinin olugturacagr bigimler, renkler
iirtiniin  digerleri arasinda ayirdedilmesini saglayacak, etmenler arasinda yer
almaktadir.

Gagdag iiretim ve pazarlama teknikleri ambalajin giderek daha da 6nem
kazanmasini saglamistir. Bu baglamda diisiiniildiigiinde tasarimei, iiriin kimligini
olugturan ekip iginde 6nemli yerlerden birine sahip olmaktadir. Tasarimcinin
basarisi ve yetkinligi tirtiniin satilma / taninma basarist ve yetkinligiyle ayni anlama
gelebilmektedir.
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Summary

A product consists of three levels such as the core, actual and augmented level. The
actual level, which symbolises the concrete part of the product and includes the
packaging, brand title, design, quality level etc., forms the product by integrating
with the core level that covers the fundemental benefit offered to the customers. It
is also possible to state that the packaging, which may be deemed as the most
significant factor of the actual level, has an increasing relative importance amongst
the marketing communic=iion activities as well as taking part in today's favourite
fields. The packaging management concept in that means emphasizes that the
packaging, which is the basic point providing the product a personality, should be
established in scupe of the systematic and rational activities besides being
recognised as a discipline requiring an expert attribute. Moreover, it may be said
that the packaging having such a strategic importance amongst a whole of
marketing communication, has many functions as protecting the product, providing
a longer shelf life, making easy the storage and carriage, giving some information
about the product, having some contributions to the product sale by being used as
the promotion means. The colour, which is one of the components of the packaging
management, is qualified as the most significant factor having some contributions
to the product’s nature. The colour, is described as a perceived meaning of the light
reflected from an object by the eye, makes the product attractive while being
evaluated in scope of the packaging management and makes the product as the
most significant need for the consumer by effecting the people in an emotional
way. By considering an expression of Marshall Mc Luhan as “Medium is the
message”’, the message can create a required impression on the purchaser (s) by
being in different structures through the appropiate systematic and coding
tecniques so the success in marketing communication efforts is achieved by
adopting this period into the packaging management.
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I. Giris

Giintimiiz pazarlama anlayisina hakim olan paradigma, estetik aracihiyla deger
yaratilmasi olarak Ozetlenebilmektedir. Giizelligin ve giizelligin insan belleginde
varattigt  duygulanimin, pazarlama iletigimi faaliyetlerine yansimasi “Estetik
Pazarlamasi™ ve “Deger Pazarlamasi” gibi kaveamlarin literatiire yerlesmesini
saglamigtir.  Pazarlama iletisimi  siirecinde, mesajlarin  estetik  kaygilarla
kurgulanmasi, renk kavraminin géreceli 6nemini arttirmistir. Tarih boyunca estetik,
zerafet, guizellik ve gorkem potansiyeli olarak algilanan renkler; ambalaj yonetimi
siirecinde de etkili bir rol oynamaktadir.

I1. Uriiniin Boyutlar: ve Ambalaj

ihtiyag, istek ya da tatmin yaratmaya yonelik olarak pazara sunulan ve tiiketime arz
edilen her sey olarak tamimlanabilen iiriin (product); ¢ekirdek, fiziksel ve
desteklenmis olmak iizere ii¢ boyuttan olugmaktadir. Cizim. |.’de sunulan iig
boyut, birlegerek iiriinii olugturmaktadir. Bu kapsamda ¢ekirdek (6z) boyut, iiriiniin
tilketicilere sundugu temel fayda ve hizmeti igermektedir. Cekirdek boyuttan daha
somut olan ve iriiniin goriinen yoniinii tanimlayan fiziksel boyut; marka ismi,
ozellikleri, kalite diizeyi, dizaymi ve ambalaj gibi unsurlardan olugmaktadir.
(ekirdek ve fiziksel boyut ile birleserek iiriinii olusturan desteklenmis boyut ise;
dagitim ve kredi, montaj, garanti ve servis gibi satin alma sonrasi verilen hizmetleri
icermektedir.

Desteklenmis Boyut
Monta)

Fiziksel Boyut

Ambalaj

Marka lsmi Ozellikler

Cekirdek (Oz) Boyut

Satin

Dagitim

ve Temel fayda Alma
Kredi ya da hizmet Sonrasi
Servis

Kalite
Diizeyi

Dizayn

Garanti
Cizim. 1. Uriiniin Ug Boyutu

Kaynak: Philip Kotler — Gary Armstrong; Marketing; 4.th. Edition; Prentice Hall,
Inc.; New York, 1997; s. 240.
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Uriiniin  gekirdek boyutunu tam anlamiyla yansitmasi gereken fiziksel boyut,
tiriiniin somut ve goriinen yoniinii olusturmaktadir. Bu baglamda ambalaj, fiziksel
boyutun en ©nemli unsuru olarak tamimlanabilmektedir. Uretici — tiiketici
tletigimini saglayan ve iriiniin estetik degerini vurgulayan ambalaj; dizayn, marka
ismi, materyal, iiriin hakkinda bilgi, tiiketim yapisina uygunluk ve renk gibi
unsurlardan olugmaktadir. Herhangi bir cisimden yansiyan 1s1gin goz aracihgiyla
algilanmasi olarak tanimlayabilecegimiz renk; ambalaj yonetimi kapsaminda ele
alindiginda iiriine gekicilik kazandirmakta, iirtinii tiiketici goziinde vazgegilmez
kilmakta ve tiiketiciyi duyusal alanda etkilemektedir.

III. Renklerin - Karakterisigi ve Pazarlama lletisimi Faaliyetlerine
Yonelik Yansimalari
“Renk; Once insan goziiniin ve 118in (1s1k kaynaklarinin) varhgima bagh ve sonra
da, insani ¢evreleyen 6zdeksel (maddesel) varliga — zorunlu olmayarak — bagh ve
temelde gorsel duyulanmayla ilgili bir kavramdir™ (13). Tarih boyunca simgesel
iletisim araglari olarak degerlendirilen renkler; empresyonizm akimina dek, bir
deger olarak kabul gérmemis ve iizerinde bulunduklari objeyi tanimlayan araglar
olarak ele alinmiglardir. Suni 1giklara ve koyu renklere tepki olarak dogan
empresyonizm akimi dolayisiyla 6nem kazanan renkler, kuram bazinda ise ilk kez
Newton tarafindan irdelenmistir. “Giines 1s18in1 meydana getiren yedi renkten
olugan renk tayfini bulan Newton, renk kuramimin ve bilgisinin temellerini ortaya
atmigtir. Newton’dan sonra Chevreul, Helmhotz ve Young renkler iizerinde
¢ahsarak renk kuramimi bugiinlere tagimislardir™ (2). Renklerin kigiler tizerinde
yaratuigr ¢agrisimlar ve pazarlama iletisimi faaliyetlerine yonelik yansimalari su
sekilde 6zetlenebilmektedir:

Beyaz

Cagnisimlar: Dogrulugu, seffafhigi temsil eden beyaz, yansitici ve soylu bir
renktir. Agikhigr ve aydinhgr simgelemesi nedeniyle, en olumlu izlenimi yaratan
renktir. Temiz bir baslangici, iyilik dolu geligmeleri ve lekesiz bir gegmisi temsil
etmektedir. Beyaz; saf’ ve masum imaji yaratmasinin yamsira, parlak oldugunda
neseli, mutlu, aktif olarak algilanabilmektedir. Renk kombinasyonlar
gergevesinde, yanindaki ve etrafindaki renklerin etkisini ve parlakhgini azaltmakta
ve onlarla birlikte giiclenmektedir.

Pazarlama lletisiminde Kullammi: Temizlik, saflik, hastane, hijyen, ki ve
dinginlik  ¢agnistirmast  dolayisiyla, bu  gibi  iriinlerle uyum iginde
kullamlabilmektedir. Ozellikle maviye yakin oldugunda antiseptik bir etki
uyandirmaktadir. Diizen ve temizlikle ilintilendirilmektedir. Ozellikle dondurulmus
gida iriinlerinde safligi temsil eden maviye, buzu ve saghkl saklamay: ifade eden
beyaz eglik etmektedir.
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Gri

Cagnsimlar: Solgunlugu, korkuyu ve yaklagan 6liimii g¢agrigtiran gri; hiiziin,
sikinti ve karamsarlik gibi duygularla bagdastinlmaktadir. Koyulastik¢a; korku,
monotonluk ve depresyon gibi duygulari daha kuvvetle uyandirmaktadir. Koyu gri,
diinya duyu alaninda kir ve pisligin rengi olarak kabul gérmektedir. isteksiz ve
tarafsiz bir kigilikle uyumlagtirilmasi nedeniyle, girisimden ve iddiadan uzaktir. Bu
anlamiyla gri, ilerleyen yas1 ifade etmekte ve olgun insanlarla
Ozdeslestirilmektedir.

Pazarlama iletisiminde Kullanimi: Gri; rahat, sakin ve profesyonel bir izlenim
igin en uygun renktir. Cansiz bir sukiineti simgelemesi nedeniyle yaninda yer aldig)
renklerin belirginligini arttirmakta, ¢agristirdiklari duygularin daha da abartihi
algilanmasim saglamaktadir. “Parlak bir imaja sahip olan giimiig ve altin gibi
metalik renkler, giimiis ve altin metallerinin 6zelliklerine sahiptirler. Dolayisiyla
cansiz maddelerin 6zelliklerini tagimaktadirlar, ancak ayni zamanda zengin ve
degerli metallerin yarattigi cagrigimlar nedeniyle parlaklik, liiks ve zerafet duygusu
uyandirmaktadirlar” (16).

Kahverengi

Cagrisimlar: Hiiziinlii ve diigiincelere siiriikleyicidir. Dindarca tavirlari temsil
etmektedir. Renk spekturumundaki en gergekgi renk olarak niteleyebilecegimiz
kahverengi, toplumsal diizene ve aileye duyulan ihtiyaci siddetle vurgulamaktadir,

Pazarlama iletisiminde Kullamm: Ciddi, gizlilige 6nem veren, ayaklari yere
basan ve giivenilir bir marka imajina uygundur. Sarimsi kahverengi, kirmizimsi
sart ve yesilimsi mavi ile birlikte kuruluk hissi yaratmasi nedeniyle, sivi
gereksinimi ile baglantili iiriinlerde kullanilmaktadir. Uyarici niteligi nedeniyle,
kirmiziyla birlikte genellikle kahve paketlerinde kullanilmaktadir. Bu baglamda,
kahverengi, kahve ve kakao igerikli gida ambalajlarinda da kullanilabilmektedir.

Kirnuzi

Cagnsimlar: Tepkisel, uyarici ve dirilik kazandirici, yonlendirici bir renktir.
iggiidiisel distiin gelme duygusuna sahiptir. En ¢ok ilgiyi ¢eken, titresimi en fazla
olan renk olan kirmizi, uzun siire seyredildiginde gerginlik yaratabilmektedir. Bu
renkteki nesneler oldugundan daha bilyiik ve oldugundan daha yakin
goriinmektedirler. “Kirmizinin modiilasyonu cennet ve cehennem arasindaki tim
tonlar1 yansitabilmektedir. Kirmizi; siyah iizerinde siddet ve atesi temsil ederken,
beyaz iizerinde pembe manevi bir agkin simgesidir. Turuncuya kayan bir kirmizi
romantik bir seriivenin baglangici olabilmektedir. Beyaz iizerinde kirmizi, kan ve
oliimii akla getirmektedir” (7).
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Pazarlama lletisiminde Kullammi: Parlakhigi ve spektral enerji yogunluguyla
gbze batict olan kirmizi, tahrik edici ve uyarici 6zelligi nedeniyle erotizm ile
bagdastinlmakta ve pazarlama iletisimi faaliyetlerinde yogun olarak
Kullamilmaktadir. Bu nedenle kirmizi, 6zellikle diirtiiye yonelik satin alimlara
uygun diigmektedir. Ates ve kam simgeleyen kirmizinin ambalajda kullanilmasi,
iiriine enerjik bir kimlik vermektedir. Kirmizi bu 6zelligi nedeniyle, 6zellikle siitlii
¢ikolata ambalajlarinin favori rengidir. Regel, jole ve kutulanmis meyve gibi
iiriinler, “tath ve enerjik” bir imaj yaratma amaciyla ambalajlarinda canh kirmiziyi
kullanmaktadirlar. Bu kapsamda, Coca Cola’nin basarisindaki en énemli nedenin;
glic ve enerji veren bir renk olan, gengligi ve dinamizmi yansitan kirmiziyi
pazarlama iletisimi  faaliyetlerinde yogun olarak  kullanmasi  oldugu
sOylenebilmektedir.

Mavi

Cagrnisimlar: Birlestirici, biitiinlestirici ve uyumlu bir renk olan mavi; durgunluk
ve depresyon ¢agrigtirmaktadir Ingiltere'de asaleti, Amerika'da muhafazakarhg
temsil eden mavi, ¢ingenelerin ise geleneksel rengi olarak kabul edilmektedir.
Adaletin ve gergegin rengi oimasinin yanisira soguk, ancak huzur verici bir renktir.
Dogru diisiinme, olumlv karar verme ve yaraticith@in gelismesi gibi 6zellikler
maviye atfedilmektedir. Sakinlestirici 6zelligi nedeniyle mavinin; konsantrasyon
gerektiren ortamlarda  kullanilmasi, kisilerin  dikkatlerini  toplamalarini  ve
zihinlerini dig etkenlerden uzaklastirilmalarini saglamaktadir. Ancak hareketleri
yavaslatan ve kisiyi pasifize eden bir etkisi de vardir. A¢ik mavi deniz ve gokyiizii
ile 6zdeglestirilmekte; koyu mavi arkadaslik ve saygiyr temsil etmekte, elektrik
mavisi gii¢ ve garpiciligin gostergesi olarak kabul edilmektedir. Mavi, karardik¢a
sonsuzluk hissi uyandirmaktadir. Lacivert ise; sayginlik, onur ve zenginlik
cagristirmaktadir.

Pazarlama iletisiminde Kullanimi: Gelenek ve kalici degerleri yansitan mavi,
geemisi koruma egilimindedir. Yetiskinler tarafindan tercih edilmesine ragmen,
¢ocukluk hatiralarint amimsatan bir olgunluga sahiptir. Tiim bu nedenler ve tath,
¢ekici bir damak zevkini yansitmasi dolayisiyla ¢ikolata ambalajlarinda mavi ve
maviye yakin tonlar ya da renkler yeglenmektedir. En soguk renk olan mavi,
dondurma tiirti gidalarin ambalajlarinda da siklikla kullanilmaktadir. Mavinin
beyazla birlikte kullanilmasi tazelik ve saglik duygularini sembolize etmektedir.
Denizi simgelemesi nedeniyle deniz driinlerinin  ambalajlarinda da mavi
yeglenmektedir.

Mor

Cagrisimlar: Dramatik ve incelikli nitelige sahip olan mor, soylulugu ve itibari
cagristirmaktadir. Biiytili ve g¢ekici bir karaktere sahip olan mor; herseyin
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olaganiistii giizel oldugu, iitopik bir diinya arayisiyla iligkilendirilmektedir. Yasam
bigimleri yiiziinden toplumdan dislanan ve horlanan insanlarin rengi olmustur.

Pazarlama Iletisiminde Kullammi: Mistik bir karakteristige sahip olan mor,
sofistike bir zevke hitap etmektedir. Cekici ve duyarli bir renk olmasi nedeniyle,
iriin kalitesini ve sofistikelik diizeyini vurgulayan bir nitelige sahiptir. Bakteri
Oldiiriiciiliik hissi yaratmasi nedeniyle mor ve tonlari, deterjan ambalajlarinda da
sikhikla  kullanilmaktadir. Ancak deterjan ambalajlarinda, sarap renginin
kullanilmasi, olasi bir lekeyi ¢agristirabilmesi nedeniyle sakincalidir. Unutulan
gocukluk anilarini akla getiren, rilya ve fantezi diinyas: ile iliskilendirilen leylak
rengi ise; kismen duygusallik tagimasi nedeniyle, anne sevgisi gibi bir sevgiyi
iletme amagli olarak kullanilabilmektedir. Leylak renginin, yumusak tonlar ve
pastel golgeler araciligiyla 6zen ve yumusakhk hissi yaratmasi ambalajlardaki
tercih edilirligini artirmaktadir.

Pembe

Cagrisimlar:  Kiz  bebeklerin  rengi  olan  pembe, sekerleme ve giilleri
¢agristirmaktadir. Tath ve romantik bir yumusakligi vardir. Canhihginin yetersiz
olusu nedeniyle kadinsallik ve sevgi imajiyla biitiinlestirilmektedir. Yumusaklik ve
yakinlik hissi vermektedir.

Pazarlama lletisiminde Kullanimi: Romantik ve sevgi dolu bir marka imajiyla
biitiinlestirilerek, kiz  ¢ocuklara ve gen¢ kizlara yonelik  iriinlerde
kullanmilabilmektedir. Pembe, sekerleme tiirii yiyecekler ya da kozmetik iriinler
tarafindan da siklikla kullanilmaktadir.

Sart

Cagrnisimlar: En parlak, temel renk olan sari; ilkel toplumlarda sonsuza dek
yasamla 6zdeslestirilmigtir. Sari; bolluk, kutsallik, giines ve zenginligin simgesidir.
Karanhigin iginden ¢ikan 1s1k anlaminda, aydinligin simgesi olarak kabul edilmis ve
bu anlamiyla bilgiyi temsil etmistir. Agik sari; giines 15181, zeka, 6nsezi, inang ve
iyilik; koyu sari ihanet, kiskanghk, hirs, inangsizlik ve hainlik ¢agristirmaktadir.
Yesilimsi sari hastalikh bir etkiye sahipken; sarinin igine gri ve siyahin karigmasi
yalan, ihanet ve akilsizlik anlamina gelmektedir. Kirmizinin eklenmesiyle sari; hog
bir goriiniim elde etmekte, samimi ve neseli duygulanim yaratmaktadir.

Pazarlama Iletisiminde Kullanimi: Cocuklarin en ¢ok tercih ettigi renk olan sari,
diga doniik degisiklikler ve ¢6ziimler 6nermektedir. Fiziksel enerjiyi ve dinamizmi
¢agristirmasi edeniyle, diisiinme mekanizmasini gelistirmektedir. Ozgiirliik arzusu,
mutluluk ve umut beklentileri ile 6zdeslestirilebilmektedir. Sari parlak olmasi
nedeniyle sinirlari genigleterek, objeye daha genis izlenimi vermektedir. Soluk sari,
turuncu ve kirmizi kadar olmasa da istah agici ve goze ¢arpici dzelliklere sahiptir.
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Maddenin en yiiksek degerini ifade eden altin sarisi ise; ayricalikli ve pahali bir
imaj yaratmasi nedeniyle, tirtiniin kalitesini vurgulama amaciyla kullanilmaktadir.

Siyah

Cagrigimlar: En olumsuz izlenime sahip olan renk olan siyah, karamsarhk ve
kotiimserlik ¢agristirmaktadir. Umutsuzluk ve 6liim sembolii olarak koyu ve yogun
bir izlenime sahiptir. Duygulan bastirici, hapsedici bir etkisi bulunmaktadir. Bu
nedenle de gevreye ve topluma kapalidir.

Pazarlama iletisiminde Kullanimi: Doymuslugun ve parlakhgm en iist noktasini
yansitmasi nedeniyle siyah, ambalajlarda segkin bir izlenim yaratmaktadir. Uriine
evrensel ve erkeksi bir kisilik vermektedir. Renk kombinasyonlarinda ise
oldugundan biiyiik, agir ve kalin goriilmektedir. Belirleyici 6zelligi nedeniyle
siyah, Oniindeki ve yanindaki rengin 6zelliklerinin tiim agikh@iyla goriilmesini
saglamaktadir. Mavi-siyah kaosun rengi olarak kabul gormektedir. Sari—siyah
bileskesi  zehir  ¢agnisimi yapmasi  nedeniyle, gida  ambalajlarinda
kullanilmamalidir.

Turuncu

Cagrisimlar: Disa donik, parlak, sicak ve goz alici bir renk olan turuncu,
dinamizmi ve uyarimi simgelemektedir. Comertligi ve duygularin akimini ifade
etmesinin yanisira enerji ve konukseverlik gibi ¢agrigimlara sahiptir.

Pazarlama iletisiminde kullanmimi: Turuncu ve kirmizi gibi sicak ve parlak
renkler dikkat ¢ekiciliklerinin yanisira istah agici 6zellige de sahiptirler. Portakal
rengi; taze ve sulu bir izlenim yaratmasi nedeniyle, yiyecek ambalajlarinda
kullantimaya kirmizidan daha uygundur. Pigmis ekmek ve firm gibi ¢agrigimlar
yaratmasi nedeniyle sari ve turuncu, biskiivi paketlerinde en ¢ok Kkullanilan
renklerdir. Ozellikle yeni, modern ve g¢ekici bir imaj yaratilmak istenildiginde
turuncu Kullanilmalhidir. Donmug gidalar piyasaya ilk ¢iktiklarinda ambalajlarinda
yesil ve maviler yeglenmesine ragmen, daha sonra turuncu renk kullanilmig ve
satiglarda yiikselme olmustur. Tiiketiciler gidalarin donmus hallerinden ¢ok, asil
goriiniimleriyle ilgilenmislerdir (8).

Yesil

Cagrisimlar: Statik ve umut dolu bir renk olan yesil, en dinlendirici renk olarak
nitelenebilmektedir. Degisik kiiltiirler tarafindan 6nem atfedilen bir renk olan yesil
oliimii, yasami ve yeniden dogusu simgelemesinin yamisira; Islamin kutsal,
irlanda'nin da ulusal rengidir. Esitlik ve uyumu temsil eden yesil dinginlik, tazelik
ve bereket semboliidiir. Biinyesinde tezatliklara sahip bir renk olan yesil; genglik
ve umudun yamsira Kiskanghgr ve gegiciligi de simgeleyebilmektedir. Sarinin
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ilavesi yesile, kuvvet ve giinegsi bir karakter kazandirmaktadir. Maviye yakin yesil
ise; ciddi ve kaygih anlatimlara uygun olmasinin yanisira, manevi yagami
simgelemektedir.

Pazarlama iletisiminde Kullammi: Umut, doga, dogurganlik ve huzur gibi
cagrisimlara sahip olan yesilin pazarlama iletisiminde kullanimi ¢evre hareketinin
yiikselen ivmesiyle baglantili olarak artmaktadir. Cevreye duyarli kitleye hitap
etmek isteyen ve gevre dostu bir imaj yaratmak isteyen iiriinler, ambalajlarinda
yesili kullanmaktadirlar. Kutulanmis ve dondurulmus sebze ambalajlarinda yesil ve
sar1 renkler, canli ve dogal bir etki yaratmalari nedeniyle tercih edilmektedir. Yesil
diyet diriinlerinin, saghkl igerigi olan driinlerin ve mentollii driinlerin
ambalajlarinda siklhikla kullanilmaktadir. Uguk yesil ise kirmizi, turuncu ve sari
kadar olmasa da, istah agici niteligiyle siklikla tercih edilmektedir.

IV. Sonug¢

Disiplinlerarast  bir yaklagim olarak niteleyebilecegimiz renk, toplumsal
yasamimizin her alaninda etkin rol oynamaktadir. Renklerin etkin kullanimiyla;
satin alma siirecinde, iiretici-tiikketici etkilesimini saglayan ve marka imajinin
yaratilmasinda en 6nemli unsur olan ambalaj; rekabet iistiinliigii yaratan bir arag
olarak kabul gérmeye baglamistir. Aristo’nun da ifade ettigi gibi tiim algilar gozde
baglamaktadir ve renkler bu siirecin en énemli 6geleridir. Bu baglamda pazarlama
iletisgimi uzmanlarimin renk biliminden (kromoterapi) yararlanmalari, siirecin
basarisi agisindan 6nemlidir.
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URUN TASARIMINDA MUSTERI ISTEKLERININ
ACIGA CIKARILMASI

Ozlem YESIL CELIKTAS
(Cukurova - SCA
Kaplamin Ambalaj Sanayi

Abstract

Industrial companies develop different approaches to cope with the increasing
competitive conditions as a result of globalisation. More and more packed products
reach end-users compared to the past. Increasing number of supermarkets and
department stores play an important role in wider usage of packaging. This is a
great challenge for development of packaging industry in Turkey and providing
benefits to the end-users. The aim of the paper is to highlight the importance of
eliciting customer requirements in packaging design. In line with that, customer
focused product development is emphasized and a method developed by Ulrich and
Eppinger (1995) to elicit customer requirements before the design of a product is
included as well.

Ozet

Globallesmeye paralel olarak artan rekabet kosullarinda sirketler faaliyetlerini
siirdiirebilmek igin farkli yaklagimlar gelistirmektedirler. Uriinlerin ambalajli
bigimde son kullaniciya ulagsmasi eskiye oranla daha yaygin hale gelmistir. Bunda
sayilari siiratle artan siipermarket ve hipermarketlerin payr ¢ok biyiiktiir. Bu,
Tiirkiye’de ambalaj sektoriiniin gelisimi ve son kullaniciya saglanabilecek faydalar
agisindan bilyiik bir firsattir. Bildirinin amaci tasarim prosesinin miisteri odakh
hale getirilmesinin sirketlere, miisterilere ve dolayh olarak son kullaniciya
saglayacagi faydalarinin ifade edilmesidir. Bu amag dogrultusunda miigteri odakl
tirtin gelistirme kavrami irdelenmis, tasarim Oncesi miisteri isteklerinin agiga
¢ikartlmasi i¢in Ulrich ve Eppinger (1995) tarafindan gelistirilmis bir metoda yer
verilmigtir.

I. Giris
Pazar sartlarinda ki koklii degisiklikler ¢ok énce baglamistir. Bunun paralelinde iist
kademe yoneticileri sirketlerin  performansini 6lgmek igin  dogru yontemler
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bulmaya ¢aligirlar. Yeni stratejiler ve yogun rekabet gergegi yeni Olgiim
sistemlerinin gelistirilmesi ihtiyacini dogurmugtur. Yoneticiler iste bu sistemleri
kendi faaliyet alanlarina uyarlamaktadirlar. Koklii degisikliklerden bir tanesi de
finansal gostergeleri girketin performans Glgiim kriteri olarak degerlendirmek
yerine bu gostergeleri farkh gostergelerle harmanlayip olaya daha genis bir
perspektiften bakabilmektir [1].

iste bu noktada kalite, pazar payi, insan kaynagi gibi degerlerin yanisira miigteri
odakli ¢alismak sirketin performansinin 6lg¢iimlenmesinde sisteme dahil edilmesi
gereken gostergelerden biri olarak kargimiza gikmaktadir.

I1. Miisteri Odakh Uriin Gelistirme

Biitiin sirketlerin en temel amact tiim miisteri iliskilerinden ¢ift tarafli en optimum
kar marjina erigebilmek olmalidir. Bu etkilesimin ¢ift tarafli olmasi bu bildirinin
iceriginin ana hatlarim olusturmaktadir.

Miisterilerden saglanan karlilik bir sirketin faaliyetlerini stirdiirebilmesi igin ihtiyag
duydugu en Onemli parametredir. Karhihk en temel anlamda ii¢ sekilde
artinlabilir [2]. Birincisi, yeni miisteriler bularak yani ambalaj sektériinde sunulan
hizmetlerden faydalanan kullanici sayisini artirarak. ikincisi mevcut miigterilerin
verimliligini artirarak. Ve son olarak miisterilerle olan iligkileri uzun vadeli kazan-
kazan prensibi gergevesinde ele alarak.

Miisterilerin faaliyetleri, misyonu konusunda daha derinlemesine bir algilama
gelistirmek, bunun paralelinde mevcut ve gelecege doniik ihtiyaglari belirlemek ve
bu bilgileri sunulacak iiriin ve servisin kalitesini artirmakta kullanmak girketleri
bagariya gotiirecektir.

Sekil 1’de goriildiigii gibi son kullanicinin belirledigi birincil diriiniin 6zellikleri
gelistirilecek ambalajin  tasarimi i¢in gerekli verileri saglar. Gelistirilen tasarim
miisterinin ihtiyaglarini kargilamalidir. Nihai diriin ikincil ambalaji veya yalnizca
birincil ambalaji ile son kullaniciya ulagir. Sosyal, kiiltiirel, ekonomik ve yasal
kosullar da ambalajin tasarimini etkileyen faktorlerdir.
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Birincil Uriiniin
ﬁ Ozellikleri
Son

Kullanici

Cevre

(Sosyal, kiiltiirel,
ekonomik, yasal)

Ambalaj
Tasarim

Sekil 1: Bulundugu ¢evre iginde birincil iriiniin 6zellikleri, ambalaj tasarimi,
ambalaj ve miusteri arasindaki iliski [3].

Sonugta Kalite igin standartlari belirleyen miisteridir ve bunu hangi tiriinleri hangi
iireticiden alma kararinmi vererek gergeklestirirler. Ayni zamanda, farkh kiiltiirel,
sosyal ve ckonomik g¢evreden olan miisterilerin taleplerinde de farkliliklar vardir.
Ornegin, Imai et al, Japon miisterilerin diger iilkelerdeki miisterilere kiyasla iiriin
ve/veya servisle ilgili daha titiz ve yaptinmer taleplerinin oldugunu iddia
etmektedir [4]. Dogru ya da yanhs, onlarim bu yaklagimi sirketleri kalite konusunda
sistemler gelistirmeye ve bunun akabinde yaptinnmer talepleri kargilayabilmek igin
tirtinlerini musteri odaklh tasarlamalarina yonlendirmistir,

Miigsteri Ihtiyaglart Nedir?

Giintimiizde birgok sirketin misyonuna bakildiginda; ‘miisterilerimize deger
yaratma konusunda bir numara olmak’ gibi ciimlelere rastlamak miimkiindiir. Asil
onem kazanan bir sirketin performansinin misterisinin goziiyle nasil oldugudur [5].

En temel anlamiyla miisteri ihtiyaglan ‘muigterinin gereksinim duydugu herhangi
bir seydir’ [6].

Dahlman (1986) bu olguyu asagidaki bigimde tanimlamistir:

Ihtiyag arzulanan bir seyi tanmmlar ve bu ihtiyacin saglamp saglanamadigin bir
degerlendirme metodu ile dogrulayan bir gostergedir 7).

Karlsson (1996) ise asagidaki tanimlamayi yapmaktadir:

Ihtivag agik ve anlasilir bicimde tasarlanacak iiriiniin ézelliklerini tanimlayan
ifadeler toplamidir 8].
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Miisteri ihtiyaci, bir iiriinii ve/veya servisi alirken miisterinin talep ettigi
herhangibir seydir. Dogal olarak miisteri tercihini, kendi ihtiyaglarina veya
beklentilerine en iyi bigimde cevap verebilen sirket yoniinde kullanacaktir. Bu
sebepten dolayi sirketlerin miisteri ihtiyaglarinin agiga gikarilmasina yonelmeleri
kaginilmazdir.

Miigteri Ihtiyaglarimin Sumiflandirimast
Kano modeli ii¢ farkli tipte miisteri ihtiyacindan bahsetmektedir:

e Temel miisteri ihtiyaglar

e Performansa dayali miisteri ihtiyaglar

e Liks ihtiyaglar seklinde ifade edebilen miigteride heyecan yaratacak

faktorler

Kano bu iig farkli tipteki ihtiyaci y-ekseninde miisteri tatmini, x-ekseninde bagarma
derecesi olacak sekilde grafikle ifade etmigtir (Sekil 2).
Temel ihtiyaglarin karsilanamadigi durumdaki bagarisizlik direkt olarak miisteri
tatminsizligi  yaratacaktir, temel ihtiyaglarin tamamiyle kargilanabilmesi
durumunda ise bu ilgili sirketin ancak tatmine yakin bir seviye yakalayabilmesini
saglayacaktir. Performansa dayal ihtiyaglarin kargilanamama durumu mutlak bir

miigteri memnuniyetsizligi ile sonuglanacak, miigteri memnuniyeti ise belli bir
performans seviyesini yakaladiktan sonra miimkiin olacaktir.
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Miisteri
Tatmini

Liiks
Ihtiyaglar

Basarma
Derecesi

LR A Y I T S LR AT S T T B AT AT R T A OO R S G

Temel
Ihtiyaclar

Performansa dayah

ihtiyaclar
Sekil 2: Kano modeli [9].

Miisteride heyecan yaratacak liiks ihtiyaglar her zaman sirketlere arti bir avanta)
saglayacaktir. Bunlarin yoklugu herhangi bir memnuniyetsizlik yaratmamakla
birlikte bu thtiyaglari agiga ¢ikarip, miisterilerine bu yonde hizmet sunan firmalar
siirekli artan bir miisteri tatminine ulasacaklardir.

I11. Metot

Ulrich ve Eppinger (1995) bir {iriinti tasarlamadan 6nce miisteri isteklerinin agiga
¢ikariimasi i¢in alti basamaklh bir metot gelistirmislerdir;

I. Amacin belirlenmesi
2. Misterilerden verilerin toplanmasi
3. Verilerin yorumlanmasi

4. [Ihtiyaglarin birincil, ikincil ve gerektigi durumlarda tgiinciil Oncelikli
olarak siniflandiriimasi
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5. Ihtiyaglarin 6neminin dogrulanmasi

6. Bunun tasarima yansitilmasi

Misyon
Masteri Hedef Uriin Uriin Ozelliklerin
ihtiyaglarinin ozelliklerin konseptleri konseptinin rafine

—| belirlenmesi |- belirlenmesi % olusturulmasi ¥ segilmesi P cdilmesi

1 v

Rakip Maliyet Geligtirme
iirtinlerin analizi projesinin
incelenmesi —» devaminin - —P
planlanmasi
I

Geligtirme Plam

< KONSEPT GELISTIRME >

Sekil 3: Diger konsept gelistirme faaliyetleri ile misteri ihtiyaglarinin belirlenmesi
arasindaki iligki [10].

Sekil 3’te goriildiigii gibi ambalajin tasarimina baglamadan 6nce izlenmesi gereken
farkli basamaklar mevcuttur. Oncelikle miisterinin gereksinimleri iyi analiz
edilmelidir. Bunu takiben hedef spesifikasyonlar belirlenerek iiriin konseptleri
olusturulur. Miisterinin ihtiyaglarina cevap verebilecek en uygun iiriin konsepti
secilir. Es anh olarak segilen iiriin konseptinin maliyet analizleri yapilir. Amag
yapilan se¢imin maliyet agisindan tatmin edici olup olmadiginin saptanmasidir.
Eger maliyetler yiiksek ise farkh iiriin konseptlerine yonlenmek miimkiindiir. Bu
stiphesiz miigteri ile bire bir diyalog kurularak verilecek bir karardir. Ama konsept
asamasinda maliyetleri  belirlemis olmak tasarimda sonradan yapilacak
diizeltmeleri ve zaman kaybini 6nlemis olur. istenilen spesifikasyonlara uygun
olarak gelistirme projesinin devami planlanir.

Tasarnim gelistirilmesi prosesi siiresince miisteri ile kurulan interaktif iligki
tasarlanan tiriiniin kalitesini ve kullaniciya uygunlugunu bire bir etkileyecektir. Bu
yolla misterinin ihtiyaglarina en optimum ¢oziim gelistirilerek bu ¢abalarin kazan-
kazan prensibine doniistiiriilmesi ambalajlama  sektoriinii  farkhi  boyutlara
tagiyacaktir.
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IV. Sonug

Bildirinin amaci sirketlerin tasarim prosesini miisteri odakli hale getirip yogun
rekabet ortaminda karhliklarini artirmak igin bu yaklagimi kullanabileceklerini
vurgulamakti,

Oluklu ambalajin dogasi ve iiretim teknolojisi geregi, bu malzeme her tiirlii
varyasyonlara agiktir. Malzemenin bu 6zelligi uygulama agisindan sektére biiyiik
kolaylik getirmektedir. Miisterinin taleplerini ve gereksinimlerini dogru analiz
ederek, ambalaj tasarlayan sirketler, oluklu ambalaj sektoriinde fark yaratabilecek
ve daha rekabetgi bir konuma gegebileceklerdir. Sonugta bu hem sirketlerin hem
de miigterilerin karhligini artiracaktir.

Daha genis bir perspektiften baktigimizda oluklu mukavva tiiketimi artacak, bu da
son derece g¢evreci ve geri dontsimi olan bir malzemenin kullaniminin
yanginlastiritimasi ile bizden sonra ki nesillere daha temiz bir diinya birakmamiza
olanak saglayacaktir. Cevreci yaklagimlarin 6nem kazanmaya bagladigi su
donemlerde sektor, toplumu bu konuda bilinglendirmek anlaminda da bir misyon
tstlenmelidir.
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RECYCLING OF PLASTICS FROM SOLID WASTES
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Synopsis

Problem of solid wastes has been on the agenda of the western countries since
1980s and some common policies have been issued by them. The aim of these
policies can be summarized under three main topics.

— Reduction and/or prevention of wastes at their sources.

= Recycling of various materials present in the solid wastes for various
— applications.

— Disposal of unrecycable portion of the solid wastes in a secure and
— environmentally acceptable manner.

In 2000, over 130 million tons of plastics were consumed in the world. Developed
countries seemed to be the major consumers with 60% consumption of the total.
Over 30% of the consumption was in packaging which seems to be the major area
of consumption. Since life span of the plastic packages are rather short,1-3 months
after production, they show themselves up in solid wastes as the major part of
plastics contained. Therefore recycling plastics from solid wastes can be
considered as recycling of plastic packaging materials. In Europe, packaging
materials in solid wastes consisted of 46% paper&board, 29% glass, 17% plastics
and 8% metals. About 60% of paper&board, 50% of glass, 28% of plastics and
48% of metals were recovered from solid wastes. Recycling rates however were
53%, 50%, 16% and 48% for paper&board, glass, plastics and metals respectively.
These figures show that only half of the plastics recovered could be recycled which
was due to lack of enough areas of applications for the recycled material.

Three major approaches exists for recovering and recycling of plastics:
— Recovering and recycling of plastics as plastic materials and reusing them.
—  Chemical regeneration to produce chemicals and/or other useful materials..

— Controlled incineration to produce energy or liquid and7or gaseous fuels
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—~ Recovering and recycling of plastics has been the main aim of the common
policies. This involves three main steps.

—  Collection of plastics from solid wastes.
—  Compaction of the collected plastics.
- Sorting and granulation of collected and compacted plastic wastes.

Since purer recycled plastics with tighter and consistent properties are requested
by the market, these steps have been getting more and more automatized and
sophisticated each year.

Although quite promising as in the case of PET, chemical regeneration of plastics
has not been fully commercialized as yet.

Obtaining energy or energy oriented raw materials via controlled burning and/or
pyrolysis has not been favourable due to high investment costs involved and
environmental problems associated.

Evaluating and/or upgrading plastic wastes via recycling, has been the most
favourable approach while land filling has been the least favoured.

Turkey has less consumption of plastics but higher recycling rates when compared
to Europe. The legislations needed exist and they are implemented rather
successfully. None profit organizations such as CEVKO and ever increasing public
awareness and pressure have been playing an important role in this success.

I. Introduction

Problem of solid wastes has been in the agenda of the western countries since
1980s and various directives and regulations have been issued to guide and to
control the related parties. For example, European Council has been organizing
various conferences and European environmental ministers have been working on
and issuing common policies. Even though the subtitles are somewhat different,
these common policies can be summarized under three main topics:

— Reduction and/or prevention of wastes at their sources,

—  Recycling of various materials present in the solid wastes for various
applications,

- Disposal or storage of unrecycled portion of the solid waste in a secure and
environmentally acceptable manner.

Major reasons which can be considered as problems related to solid wastes, thus
gives way to establishment of the above policies are mainly as follows:
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Burial areas for solid wastes are being exhausted and the number of available ones
is being reduced quite fast,

- Presence of various problems concerning incineration of solid wastes
and increasing public pressure to prevent incineration,

— Pressures from public and from the scientific circles to prevent
excessive usage of hydrocarbon resources,

—  Continuous increase of emissions, which contribute to globdl worming,

-~ Contaminating leaks to ground waters and increasing public pressure to
prevent such leaks.

As polymeric materials, consumption growth rate of plastics has been the fastest in
comparison with the other polymeric materials such as rubbers and fibers On
Table-1 world plastics consumption by country and by region, on Table-2
consumption of plastics per person in some selected countries and on Table-3 fields
of application for plastics as percent of the total production is shown. As seen from
these tables majority of the plastics consumed in the world are consumed by the
developed countries. Turkish consumption is 1.7 million tons per annum thus is
about 1.5% of the total world consumption .As seen from Table-3, with over 30%,
packaging is the major application area for plastics. Life span of plastics as
packagings is rather short. Therefore, they show themselves up in solid wastes
about 1-3 months after production constituting the major part of plastic wastes.
Since durable plastic goods are produced for construction, automotive, white
household goods, etc. industries, they have rather long life spans from 5 to 25
years; their contribution to plastics in solid wastes is thus quite low, perhaps
negligible. Therefore recycling of plastics from solid wastes can be considered as
recycling of plastic packaging materials from solid wastes.

Some facts and figures taken from a report prepared by Price Waterhouse Coopers
for European Recovery and Recycling Association (ERRA) are shown on Table-4-
9.0n Table-5 there are number of notes which are related to collection of reliable
data. Therefore figures given on the previous table (Table-4) and the following
ones are approximate figures. Since collection of reliable data still exists even to
day, approximate figures are in question concerning solid wastes and recycling and
recovery rates. However, from these tables it can easily be concluded that for glass,
paper&cardboard and metals both recovery and recycling rates are quite high with
European averages of 51%, 61% and 48% respectively. For plastics on the other
hand, low figures exists as 28% recovery and 16% recycling rates. One other point
which should be mentioned here is, unlike other materials, the difference between
recovery and recycling rates for plastics. This means that more application areas
must be created for recovered plastics and/or consumption rates for the present
applications of recycling must be increased.
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To recover and recycle plastics from solid wastes, the following major approaches
exists:

— Recovering and recycling of plastics from solid wastes as plastic materials
and reusing them as such.

— Chemical regeneration of plastics to produce chemicals and/or other useful
materials from them

— Controlled incineration of plastics to produce energy from them.

Processing of solid wastes in Europe differs from country to country. For example,
32% in France, 50% in Sweden, 65% in Denmark and 80% in Switzerland of solid
wastes containing plastics also, are incinerated to produce energy. On the other
hand in England 80% of solid wastes are land filled. In Germany recycling of solid
waste materials including plastics has been aimed at and an ambitious program has
been affective for some years. Despite all these differences a common program for
Europe has been effective which mainly aims at recovering and recycling of
plastics as materials. Therefore in this paper this issue will be covered as the main
topic and chemical regeneration will be summarized with its main headings.
However, since incineration for energy production uses solid wastes as a whole,
this issue will not be covered.

II. Recovering & Recycling Of Plastics From Solid Wastes
Recovering and recycling of solid wastes consists mainly of three steps:

—  Collection of plastics from solid wastes,
— Compaction of plastics if necessary,
-~ Sorting and processing of collected and compacted plastic wastes.

Now lets have a brief look at each step.

Collection of Plastic Wastes

Collection of plastics from solid wastes is the main and the most important issue
for recovery and recycling. The preferred methodology is to collect plastic wastes
as sorted out as possible at the source. In Europe there are number of directives and
legislations on this issue and many public awareness and training programs have
been implemented. From time to time some compulsory programs such as green
point application of Germany are also encountered with. Other wise the
accustomed way is hand collection which effects the cost of recycled plastic
considerably. A good and effective collection scheme is the main and the most
determining issue. Therefore for proper recycling, an effective collection program
with a good system is a must.
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Compaction of Collected Waste Plastics

High volume to weight ratio of plastics can cause serious problems in collection
and recovering. Compaction of plastics by mobile compactors mounted on trucks
or usage of stationary compactors located at suitable places has been becoming
rather wide spread in Europe. Compactors used for this purpose are in two main
categories:

—  Flattener-perforators
-~ Compactors

With their compaction ratio of 10/1, compactors are suitable for mobile
applications. With these machines various plastics from bottles to films can be
compacted. Flattener-perforators together with their baling systems are more like
complete units for compaction. Along side with 90% compaction they can achieve,
they can prepare small bales from compacted plastics. Independent of the system
used, via compaction,60% savings can be achieved from transportation of waste
from waste site to processing plant. The amount transported can be increased 90%
and the cost of recycling can be reduced 40-50%.

Sorting and Recovery of Compacted Plastics

In the past years mixed plastics could be processed in to products for some
applications. Presently this approach is not valid anymore mostly due to two main
reasons.

The most suitable platics for recycling seem to be polyethlene(PE),
polypropylene(PP), polyvinylchloride(PVC), polyethyleneteraphtalate(PET) and to
some extend polystyrene(PS).Since PET has a rather high melting temperature as
220 C at which PVC decomposes, they can not be processed together as mixed
plastics. When PVC is not present, in this case presence of polyolefines (PE.PP)
inversely effects the recycled PET considerably(delaminating effect). Therefore
sorting out PET and PVC is very important for recovering recycable plastics.

On the other hand finding application areas to recovered plastics thus increasing
recycling rate has been getting more and more important. Since application areas of
mixed plastics are quite limited, obtaining recovered plastics as pure as possible
with good properties has become very important. Therefore hand sorting has been
replaced by automatic sorting. The main disadvantages of hand sorting are as
follows:

— Hand sorting is expensive. For example, contribution of hand sorting to the
cost of recovered plastic might be as high as 100$ per ton in the USA.
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— During hand sorting, workers can be exposed to various chemicals some of
which can be hazardous to health. Therefore serious workers and
workplace safety and health problems might be involved.

— Serious mistakes can be made in some cases such as PET and PVC bottles
which resemble to each other.

— It is not possible to meet the ever tightening specifications required from
recycled plastics by hand sorting.

The main goal of sorting is to obtain recycled plastics as pure as possible with
minimum variations in its final specification. In the case of plastic bottles, sorting
the collected bottles according to their colors as homogenous as possible is as
important as sorting them according to their plastic type. For this reason, in the
case of bottles, the collected bottles are token in to a presorting area to take of the
parts made of different plastics such as cups, stands etc.. Then the bottles and the
taken of parts are sieved to separate bottles from these parts and other contaminants
such as soil, stones etc. And then passed through a magnet to clean them of from
metallic parts. During hand sorting, the bottles are sorted by hand on a sorting
band. While doing so, overlooked cups and other parts are also removed by hand.
If automatic sorting is applied, an ultrasonic sensor defines the position of the
bottle on the sorting band. An infrared (IR) system defines the plastic type of the
bottle while an automatic camera defines the color of it. The information from
these equipment is sent to a computer where the bottle is identified. After
identification the computer actuates a pheunomatic jet to push the bottle to the
band suitable to its identification. These systems used to secure the purity and the
quality of the sorted plastics have been improving each year. For example, for
color identification very sophisticated hardware and software are being used. X-ray
systems have also been available to separate PVC from PET. Via an optical sensor,
separation of PP from HDPE has been made possible. In the recent literature
automatic sorting systems to identify layers of multi layer plastics are also
mentioned.

Sorting systhematics of another major plastics in solid wastes, polymeric films,
have similarities to those of bottles. Collected films in bales are first cut in to
ribbon like big pieces .These big pieces are passed through a vibrating moving
band and a magnet to clean them of from contaminants. They are then taken in to a
sedimentation tank to separate heavy contaminants such as soil, small pieces of
stone, dust etc.. After this primaiy cleaning, the big pieces of the polymeric films
are cut in to smaller pieces which are washed with hot water several times to clean
them of from labels, glues and other organic contaminants. The following
operation is sorting by type. With the assumption that majority of the films are PE
flotation ,particularly hydrocycloning are the preferred techniques. After type
sorting, the pieces are dried and then peletized by a suitable extruder.Figure-1 and
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Figure-2 shows process flow diagrams for PET bottle and LDPE film recovering
respectively.

Recyeling of Recovered Plastics From Wastes

As seen from Table-8, in Europe percent recovery of plastics from wastes has
reached to about 30% as an over all figure. Only about 50% of these recovered
plastics can be recycled to new areas of usages which means only 14-15% of the
total plastics in the solid wastes. The recovered plastic has been trying to prove it
self as good quality and consistent material. People still have reservations for using
recovered plastics. Another point is that prices of virgin plastics keep fluctuating.
From time to time prices of virgin plastics are so low that cost of recovered plastics
can not compete with the virgin material. Table-10 shows source of recycled
plastics and areas of usages for them. Although number of areas of usages are
shown on Table-10, finding new areas of usages for the recovered plastics still
remains to be a major problem. It is for this reason that although percentage of
recovered  plastics from wastes keeps increasing as the related problems are
solved, the amount recycled does not increase as fast as the recovered. Intense
work on recycling still continves and — with the help and pressure of legal
approaches, directives and the public, it is hoped that recycling rate will continue to
increase.

II1. Chemical Regeneration

Although intensive work on recycling plastics as materials still continues, due to
some problems mentioned above, work on alternative upgrading and/or usage for
plastics in solid wastes are also studied. Chemical regeneration is one of the
alternatives. Via chemical regeneration polymeric materials(plastics) are tried to be
converted in to its monomers for repolymerization or decomposed to petrochemical
row materials and/or liquid fuels.

The techniques to be used or the products to be obtained by chemical regeneration
depends on the polymer type. For example, polyesters(PET),polyamides and
polyurethanes are produced by reactions which can be considered reversible.
Therefore there are studies to depolymerize thee types of polymers to their
monomers and then to repolymerize to the original polymer. On the other hand,
polymers such as HDPE, LDPE, PP, PVC, and PS are produced by reactions which
are not reversible. Therefore they are planned to be used to produce row materials
for petrochemicals and/or liquid fuels. There are two main routes for this purpose.
If route A is followed chemical and thermal depolymerzation techniques are used.
When route B is followed pyrolytic liquification and gasification techniques are
employed.
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Route A, Chemical and Thermal Techniques

As mentioned above depolymerization can be applied to polymers obtained by
polycondensation such as polyesters, polyurethanes, and polyamides. By
alcoholysis where methanol and glycols are used extensively, it is possible to
depolymerize condensation polymers to their olygomers or monomers. For
example, from a polymer which has 150 repeating units, olygomers having 2-10
repeating units can be obtained. By using excess methanol and rather high
temperatures it has been possible to obtain ethlene glycole and di-methyl
theraphthalate. After separation and purification, it has been possible to obtain PET
again. Hoechst Celanese, Eastman Chemicals, Du Pont, Amoco are some of the
companies who have been working on this technique. Coca Cola and Pepsi Cola
have been the companies involved as PET bottle users.

Via his technique polyacetals have been depolymerized to their monomers. For
example from laboratory experiments monomers of polyacetylene , trioxane and
formaldehide were obtained by chemical depolymerization. By following route A,
some polymers such as polymethylmethacrilate, polystyrene and some acetal homo
polymers were converted to their monomers by thermal depolymerization which
means heating these polymers under dry and oxgen free atmosphere. The
monomers obtained, after series of purification steps, can be used for
repolymerization.

Route B, Pyrolytic Liquification and Gasification

These techniques are quite similar to thermal depolymerization. However in this
approach it is possible to use both pure and mixed polymers as row material and
the products aimed at are not the monomers but some other products. In this case
also waste plastics are heated under dry and oxygen free atmosphere to obtain not
the monomers but products such as liquid hydrocarbon mixtures. In this pyrolysis
technique along side with plastics other materials such as paper can also be used.
The products obtained can be sold to petrochemical companies or refineries to be
refined to useful products. There have been studies to convert wastes to gaseous
products by pyrolyzing them under more severe conditions. In this case the row
material used is usually the liquified products of plastics either alone or mixed with
other well known cracking row materials such as naptha, gasoil etc.. There has
been attempts to crack plastics them selves to gaseous products also. In any case all
these techniques need to be technically and especially economically proven.

IV. An Overview of The Turkish Case
An overview of the Turkish case reveals the following:
Consumption of plastics in Turkey is 1.7 million tons Per annum which is about

1.5% of the total world consumption. The amount consumed consumed in
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packaging is about 30-35% of the total amount of plastics in waste which is
somewhat less then the European figures due to less consumption Per capita.

Plastics consumed for packaging mostly LDPE, HDPE, PS, PVC and PET
which are all quite prone to recycling.

Recycling rate of plastics in Turkey is higher than Europe with 20-25%.Futher
more the gap between recovered and recycled plastics is is much smaller when
compared to Europe.

Legislation needed to prevent environmental pollution from solid wastes and to
support recycling are present in Turkey and implementation of the legislation,
particularly from recycling point of view, seems to be more successful than
Europe. None profit organizations such as CEVKO and ever increasing public
pressure and awareness play an important role in this success.

When the green point application of Germany is taken in to account, practically
all plastics used for packaging are suitable for recycling.

V. Conclusions

Evaluating and/or upgrading of plastics in the waste (recovering and recycling)
seems (o be the main aim of practically all programs being implemented. Land
filling seems to be the least favoured while recycling seems to be the most
favoured alternatives.(Figure-3).

Obtaining energy or energy oriented row materials via controlled burning
and/or pyrolysis has not been favourable due to high investment costs involved
and environmental problems associated with mostly because of hazardous
gesous emission such as dioxine and heavy metal particulate materials released
to the atmosphere. For this reason additional, costly treatment units are needed.

Chemical regeneration plastics has not been commercialized as yet
Alcoholysis of PET to obtain its monomers and /or olygomers seems to be the
most promising among such studies.

For the most favoured alternative, recycling, there has been ever increasing
activities since late seventees and many countries in the world have rather
ambitious programs (o increase the amount of plastics recycled.
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Table 1- World Plastics Consumption by Region and Country
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(1000 Metric Tons)
Average
Region 1994 2000 annual
Change(%)

North America 35840 43690 34
United States 32070 3900 33
Canada 2580 3190 3.6
Mexico 1190 1500 39
Western Europe 32850 38600 33
France 4200 5030 3.1
Germany 91)0 10800 2.9
Italy 4600 5500 3.0
Netherlands 985 1200 3:3
Spain 2290 2950 43
United Kingdom 3550 4390 3.6
Other Western Europe T125 8730 3.4
SanOreany 27250 36900 5.2
2::;""" 1100 1250 2.2
Tapan 2750 4500 8.6
= 12550 15200 3.2
if::‘:v::”“" 3920 5780 6.7
Other Asia/Oceania A0 450 2l
3480 5370 75
Eastern Europe 7240 8420 2.5
Former Czechoslovakia 910 1080 29
Hungary 390 510 4.6
Poland 680 870 42
Romania 300 360 3.1
Former Soviet Union 4400 5000 2.2
Other Eastern Europe 560 600 1.2
Latin America 3800 4950 4.5
Argentii a 460 640 5.7
Brazil 1760 2350 49
Other Latin America 1580 1960 35
Africa/Mideast 1900 2700 6.2
World Plastic 107880 135260 3.8
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Consumption

Table 2- Consumption of Plastics Per Person In Some Selected Countries
(Kg/year)

Country LDPE HDPE PVC PP PS Others Total
India 0.5 0.7 0.8 0.9 0.2 0.1 3.1
Romania 1.7 0.9 0.7 I3 0.6 0.0 53
China 2i7 1.7 2.6 2.4 1.5 1.9 11.9
Brazil 4.2 3.8 37 3.8 LD 0.3 172
Poland 37 3.8 3.9 6.6 1.3 0.1 214
Turkey 5.7 24 7.1 6.2 2.6 0.5 24.3
Bulgaria 57 1.1 6.2 9.2 3.5 0.1 259
Hungary 10.2 6.5 9.6 8.9 5.3 0:2 40.7
Malezia 9.0 6.6 9.8 4.9 6.4 4.4 41.1
West. Europe 17.8 1:15 17.8 144 59 1.9 69.4
Canada 25.2 18.1 13.8  21.1 6.7 2:1 87.0
US.A 24.5 22.6 218 216 9.1 2.3 101.9

Table 3- Fields of Applications for Plastics As Percent of Total Production

Fields of Application % of Total Consumption

Domestic Applications 7.0

Automotive&Aeronautical Eng. 9.0

Electrical&Elelectronics Eng. 240
Construction 29.0
Packaging 31.0
TOTAL 100.0
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Table 4- Distribution Of Packaging Materials In Solid Waste In Europe

Packaging Material

% Contribution

Paper&Cardboard

Glass
Plastics

Metal

46
29
17
8

Table 5- Reported quantities of Packaging Placed on Market, recycled and
recovered (in tones, 1997) and recycling and recovery percentages per

country.
(glljldcr:e:llt:: Quantitic.:s 1 S— Recycling  Recovery
neatket i recycled‘m I:CC()\'CI'C(:l % %
b tonnes in tonnes
Austria @ 1,269,000 # 779,000 # 832,500 # 6l %# 66 %#
Belgium - - & g %
Denmark @ 971,213 # 472,879 @ 919,630 # ® 49 % 95 % #
Finland 416,500 @ 174,300 225,300 42 % 54 %
France 11,069,000 # ® 4,397,000 # ® 6,081,000 # ® 40 % 55 %
Germany @ 13,730,700 # 8,620,600 # 8,880,600 # 63%#  65%#
Greece - - - -
Ireland - - - - :
Italy 9,526,000 # @ 2,809,000 # 3,017,000 # 29%# 32 %#
Luxemburg - - - - -
The Nclhcrlands 2,745,000 1,516,000 1,516,000 55 % 55%
Portugal - - - - -
Spain - - - - -
Sweden 923,900 @ 535,000 601,100 58 % 65 %
United Kingdem @ 7,754,515 # ® 2,361,000 2,602,300 30%#0 34%#0O
EU total 48,405,828 21,664,779 24,675,430 44,76 % * 50,98 % *
Norway 407,939 # 186,212 218,024 46%#0 S53%#0O
Total for Reported 48,813,767 21,850,991 24,893,454 4476 % * 51,0% *

countries
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Table 6- Recycling and Recovery Rates

Paper and cardboard
Packaging placed o | Recycled amvunty in | Recovered amounts | Recycling % | Recovery %
market (io tonnes) toones in tannes

Austris 666,000 500,000 SO0, 000 75% 75%
Belgium -
Denmark 463,021 219,000 © 440,000 47% 95%
Finland 243,500 137,600 177,600 §7% 3%
France 3,846,000 @ 1,903,000 & 2,791,000 & 49% @ N%O
Germany 5,447,800 3,193,100 @ 3,193,100 59% 9%
Greece .
Ireland - 2

“ |laly 3,243,000 1,170,000 1,270,000 6% 19%
Luxembourg -
The Netherlands 1,449 000 941,000 941,000 65% 65%
Portugal .
Spain - -
Sweden 526.500 348,000 392,000 66% T4%
UK 3,034,893 1,609,000 @ 1,849,000 $3% 61%
EU total 18919714 10,020,700 11,553,700 53% 61%
Norway 217,891 146,710 @ 154,088 67% 71%
Toual for reported 19,137,605 10,167,410 11,707,788 3% 61%
countries
Notes:

D Quantitics of paper and cardboard packaging wastc, which arose in Denmark and was recovered outside

Denmark amount to 78,000 tonnes.
4 Composites are included in paper/cardboard packaging (235,000 tonnes)
DY France: the quantitics cxported for recycling are excluded from this table. Inclusion of the 373.000 tonnes of

paper and cardbowrd puckaging exported for recycling leads 1o recycling and recovery percentages of
respectively 59% and 82%
@ Quantities of paper und cardboard packaging waste, which arosc in Germany and was recovered oulside

Germany amount to 1,466,100 lonnces
@ Quantities of paper and cardboard packaging waste, which arose in the Uniled Kingdom end was recovered
outside the United Kingdom amount 1o 3.000 tonnes.

(4 Quantties of paper and cardboard packaging waste, which arose in Norway and was recovered outside Norway

amount to 12,736 tonncs.
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Table 7- Recyle and Recovery Rate

Glass
Packaging placed on | Resycled amounts in | Recovered amounts | Recycling % | Recovery %
market (in tonnes) tonney in tonncs
Austria 260,000 199,000 199.000 77% 7%
Belgium - - - - -
Denmark 202,306 124,122 @® 124,122 61% 61%
Finland 52,000 24,500 24,900 48% A8%
France 3,296,000 1,388,000 1,38KX,000 42% 42%
Germany 3,750,300 2,797.300 @ 2,797,300 75% 75%
Greece - - -
Ireland - - - . .
Italy 2,248,000 750,000 750,000 33% 33%
Luxembourg - - s g .
The Netherlands 469,000 354,000 354,000 75% 5%
Portugal - -
Spain - - - -
Sweden 177,400 134,200 @ 134,200 76% 76%
UK 1,787,265 441,000 @ 441,000 25% 25%
Total EU 12,242,271 6,212,522 6,212,522 Ji% 1%
Norway 50,599 33,260 33,260 66% 66%
Total reported 12,292,870 6,245,782 6,245,782 51% 5I%
counlries
Notes:
@ Quantitics of glass packaging waste, which arose in Denmark and was recovered outside Denmark amount to
27,754 tonnes.
e Quantities of glass packaging wastc, which arosc in Germany und was recovered cutside Germany waount
350.000 wnnes.
P Quantities of glass packaging waste, which arose in Sweden and was recovered outside Sweden umount o
366,000 tonnes.
D Quantitics of glass packaging waste, which arose in the United Kingdom and was recovered outside the Uniled

Kingdom umount 1o 8,000 tonnes.
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Table 8- Recyle and Recovery Rate

Plastic
Packaging placed on [ Recycled amounts in | Recovered smounts | Recycling % | Recovery %
market (in tonnes) tonnes in tonnes
Austria 180,000 36,000 82,000 20% 46%
Belgium - - 5 -
Denmark 183,430 11,249 D 176,000 6% 96%
Finland 90,000 9.200 20,200 10% 22%
France 1,571,000 102,000 636,000 6% 40%
Germany 1,502,100 675,300 @ 675300 45% 45%
Gireece - - - - 5
Ireland - - - -
Italy 1,777,000 164,000 272,000 9% 15%
Luxembourg - - - -
The Netherlands 611,000 76,000 76,000 12% 12%
Portugal - . 3
Spain - - - -
Sweden 150,000 21,000 43,100 14% 29%
UK 1,356,019 100,000 € 100,000 7% 7%
EU to1al 7,420,549 1,194,749 2.080.600 16% 28%
Norway 101,000 6,140 30,574 6% 30%
Total for reported 7,521,549 1,200,889 2,111,174 16% 28%
countries
Notes:
@ Quantities of plastic packaging waste, which arose in Denmark and was recovered outside Denmark amount to
3,584 tonnes.
2 Quantitics of plastic packaging waste, which arose in Germany and was recovered outside Germany amount to
55,200 tonnes
@ Quantitics of plastic puckaging waste, which erose in the United Kingdom and was recovered outside the

United Kingdom amount to 3,000 (onaes.
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Table 9- Recycle and recovery

Metals

Packaging placed | Recycled amounts in | Recovered amounts | Recycling % | Recovery %
on market (in fonnes in tonnes
tunncs)
Auslria 85,000 29,000 29,000 34% 34%
Belgium . = =
Denmark 58,035 2,170 2,170 4% 4%
Finland 31,000 2,600 2,600 8% 8%
France 677,000 () 331,000 335,000 4% 49%
Germany 1,121,400 914,900 @ 914,900 82% 82%
Greece . - - -
Ireland - - - - -
Ialy 456,000 @ 25,000 25,000 5% 5%
Luxembourg - - - - -
The Netherlands 216,000 145,000 145,000 67% 67%
Portugal - - - - -
Spain - - - - -
Sweden 70,000 31,800 31,800 45% 45%
UK 809,093 211,000 @ 212,300 26% 26%
EU total 3,523,528 1,692.470 1,697.770 48% 48%
Norway 13,000 102 102 1% 1%
Total for reported 3,536,528 1,692,572 1,697,872 8% 8%
countries
Notes:
O Composites are included in metal packaging (55,000 tonnes).
@ Quantities of metal packaging waste, which arose in Germany and was recovered outside Germany amount to

4,900 tonncs.
@ The reported amount of metal packaging placed on the market is 457,000 tonnes (sce appendix B). The
discrepancy is attributed to rounding of.

@ Quantities of metal packaging waste (steel), which arose in the Unite d Kingdom and was recavered outside the
United Kingdom amount to 38,570 tonnes.
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Table 10- Sources of Recycled Plastics and Areas of Usages for Them

OTHER

Plastic Name of Description Some usas for Soma usas for
Identification | plastic virgin plastic plastic made from
Code recycled waste
plastic
polyethylene Clear tough Soft drink and Soft drink bottles,
terephthalate | plastic, may be mineral water bottles, | (multi-layer)
PET used as a fibre. filling for sleeping detergent hottles,
% bags and plllows, clear film for
PE textile fibres. packaging, carpet
fibres, fleecy jackets.
high density Very common Crinidy shopping Compost bins,
polyethytene plastic, usually bags, freezer bags, detergent bottes,
HDPE white or coloured. | milk and cream crates, mobile rubbish
2‘) botties, botties for bins, agricultural
HDPE shampoo and pipes, pallets,
cleaners, milk crates. | kerbside recycling
aates.
unplasticised Hard rigid plastic, | Gear cordial and Detergent baottles,
polyvinyl may be dear. juice botties, blister | tiles, plumbing pipe
chloride packs, plumbing fittings.
gat UPVC pipes and fitings.

v plastidsed Flexible, dear, Garden hose, shoe Hose inner core,
polyvinyl elastic plastic. soles, blood bags and | industrial flocring.
chloride tubing.

PPVC

low density Soft, flexible Lids of Icecream Aim for builders,
& polyethylene plastic. containers, garbage | industry, packaging

LDPE bags, garbage bins, | and plant nurseries,
LDPE black plastic sheet. | bags.

9~ polypropylene | Hard, but flexible | Icecream containers, | Compost bins,
Cs‘_) PP plastic - many potato crisp bags, kerbside recycling
uses. drinking straws, crates, worm

il id hinged lunch boxes. | factories.
polystyrene PS | Rigid, brittie Yoghurt containers, | Clothes pegs, coat

plastic. May be plastic autiery, hangers, office
dear,glassy. Imitation crystal acoessories, spools,
“glassware”, rulers, video/CD
é}_) boxes.

P8 EPS Foamed, Hot drink cups,
lightweight, takeaway food
energy absorbing, | contalners, meat
thermal Insulation | trays, packaging.

other Indudes all other plastics, induding aaylic and nylon.
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LDPE FILM RECYCLING
PROCESS FLOW DIAGRAM
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THE EVALUATION OF RECYCLING PAPERS

Engin UGUR,
istanbul Universitesi Teknik Bilimler Meslek Yiiksekokulu Matbaacilik
Programi, 34850 Avecilar-istanbul

Abstract

Wastepaper, an important part of household waste, is mostly carried to the waste
disposal sites to molder. Among the industrial waste, recycling of wastepaper must
have the first priority, because the cellulose the main ingredient of paper is
produced from tree, i.e vital element of ecological balance. The more recycling of
wastepaper results in the less damage to forestry area. The main reason of
increased cost (pf its recycling in our country is that the wastepaper enterprises are
situated in a certain region, thus in creasing the transportation costs from other
regions of the wastepaper, a bulky substance. There are two issues associated with
extending wastepaper recycling enterprises; One, collecting wastepaper separately
from the household waste, and two varying the areas where the recycled paper can
be used. Presently print houses mostly use it.

Ozet

Evsel atiklar iginde kagit atiklari 6nemli bir yer iggal eder. Matbaa kuruluglarinda
kagit atiklarinin biiyiik oranmin degerlendirilmesine ragmen, evsel kagit atiklarinin
biiyiik bir oran1 ¢p toplama merkezlerinde giiriimeye terk edilmektedir. Kagidin
geri doniigtimii endiistriyel atiklar iginde ilk oncelige sahip olmahdir. Ciinkii kagit
ana hammaddesini olugturan seliilozun agagtan elde edilmesi ekolojik dengenin ana
yapt tasi olan ormanlarin azalmasini beraberinde getirmektedir. Atk kagit
isletmelerinin biiyiik oranda belirli bir bolgede toplanmasindan dolayr diger
bolgelerdeki kagit atiklarin balyalara donistiiriilerek nakledilmesi hacimli bir
yapiya sahip kagidin geri doniigiimiiniin maliyetini artirmaktadir. Atik kagitlar
degerlendiren isletmelerin yayginhk kazanmasi igin, evsel atiklarla birlikte
¢lirimeye birakilan kagitlarin ayri bir sistemle toplanmasi, ayrica geri doniisiim
kagitlarin kullanim alan gesitliliginin artirllmas: gerekmektedir.
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I. Giris

Eski kagit deposunda stoklanan kagitlar bir konveyér bant sistemi ile iki ¢ok giiglii
hidropulpere ¢ikarilirlar. Eski kagit hamuru iiretiminde en biiyiik sorun tel, iplik,
naylon gibi yabanci maddelerin temizlenmesidir. Bu is hidropulpere sarkitilan bir
halat ile miimkiin olmaktadir. Hidropulper ¢ahisirken eski kagit igindeki uzun
pargaciklar bu halata dolanarak halat gekildik¢e kendiliklerinden bir orgii teskil
etmek sureti ile hamurdan alhinmaktadir. Boylece hidropulper hem eski kagitlarin
agilmasini saglamakta hem de kabaca bir temizlik yapmaktadir. Kaba elyaflar ve
agilmayan kagitlar hidropulperden sonra gelen birinci kademe jonson eleklerinde
tutularak tekrar hidropulpere gonderilmektedir. Hidropulperden ¢ikan hamur énce
seviye kasasindan gegmekte sonra da 5 - 6 mm. Delik ¢apina sahip birinci kademe
jonson eleklerine gelmektedir. Bu eleklerden gegen temiz hamur stok depolarina
gitmekte buradan da yiiksek kesavet (% 3- 4) temizleyicilerine veya diger bir
deyisle konik temizleyicilerine ¢ikmaktadir. Burada hamur igindeki agir
pargaciklar kum, toprak, toplu igne, atag vs. tutulmaktadir. Konik temizleyicilerden
sonra hamur daha ince bir elemeye tabii tutuldugu 4 mm. Gozenek ¢aph ikinci
kademe jonson eleklerine gelmekte buradan gegemeyen kaba hamurda
hidropulpere geri gonderilmektedir. Temiz hamur bir seviye deposundan gegerek
ve eleme isleminin yapildigi sentrifaynere gelmektedir. Sentrifayner S mm.lik bir
elek sepeti ve bunu iginde dénen bigakli bir motordan olusmaktadir. Kaba pargalar
tekrar hidropulperlere gonderilirler. Temiz hamur bir teksif eleginden gegerek %
20 - 24 kasefete getirilir ve diskperigatore gelir. Uzun konveyor iizerinden 85 C ve
3.5 akiiliik buhar basinci altinda gegen hamur igindeki zift ve regine bir dagilima
ugrayarak zararsiz hale getirilir ve hamur % 15 kesafetle dispargatorii terkederek
bir sulandiricida % 3 kesafetle stok depolarina yollanir. Bu depolarda makineye ait
hamur hazirlama sistemine gonderilen hamur ritfayner (6giitiicii), kademeler (ince
kum tutucular), selektrifayer (diigiim tutucu)'dan gegirilerck seviye Kkasalar
aracihigiyla makineye ait hamur kasalarina goénderilir. Stizge¢lerde suyu siiziilen
yas safiya preslerde % 40 - 45 oraninda kuru maddeye getirilerek Kkurutma
silindirleri vasitasiyla % 7 rutubette kagit veya karton haline getirilir.[1]Yukarida
kisaca konvansiyonel atik kagit iiretim prosesi 6zetlenmistir. Seliiloz ham maddesi
yerine atik kagit hammaddesi zorunlulugu ile birlikte tiriin kalitesi agisindan iiretim
projesinde arayis ve yapilanmalar kaginilmaz olmustur. Bu arayiglarin en temel
noktasini miirekkep alma agamasi teskil etmektedir.

I1. Miirekkep Giderme
Son on yildan beri miirekkep alma hatlari ¢ok geligti.

En dnemli degigiklikler sunlardir.
- Yiiksek konsantrasyonlu kontinu pulper kullanimi

— Hafif kirliliklerde etkin cleanerlerin sistematik olarak kurulmasi
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—  Profilli elekle kalibrasyonun azaltilmasi
—  Sicak defibrasyonun ¢ok sik kullaniimasi

Bugiinkii egilimler bir son flotasyon ve hatta son temizleme islemlerini de devreye
ilave etmek seklindedir.Bu iyilestirmelerin iiretilen hamur kalitesini arttiracag
inkar edilemez. Bununla birlikte, bu yeni eklentilerin hamurun maliyet fiyatini
arttiraca@ da agikur. Hatta baz tilkelerde normal kagit iiretim maliyetinden daha
yiiksek oldugu kabul edilmistir. O halde ekonomik yatirnmdan ¢ok ekolojik bir
yatirim s6z konusudur.,

Miirekkep Giderme Prosesi

Ofset miirekkebinin direngli baglayicilarimin sabunlagtirilmas: ofset miirekkebini
ayirmak igin gereklidir. Ciinkii flekso miirekkebinin baglayicilarini ¢ozen alkaliler
miirckkep pargalarinin boyutunu azaltirlar ve bunlart ayirmak i¢in yapilan
flotasyonu etkisiz hale getirirler.[2]Bir miirekkep giderme unitesinin hedefi
hammaddeden bagimsiz olarak yiiksek kalitede hamur elde etmektir. Bu hedefe
ulagmak igin flekso miirekkeplerini kiigiik pargalara dagilmadan 6nce hamurdan
uzaklagtirabilen bir proses gelistirilmistir.Bu proses iki basamak igerir:

Basamak 1: Alkali olmayan kosullarda flekso miirekkeplerini
dagilmadan uzaklastirir.

Basamak 2: Gelencksel miirekkeplerin alkali kosullarda ikinci miirekkep
giderme asamasinda ayrilmasi ve uzaklastirilmasi. Bu ikinci basamak
flekso miirekkepleri uzaklastirildiktan sonra uygulanir.

Iki Basamakli Prosesin Akim Semast

Karigik atiklar asidik ya da notr kosullarda hamur haline getirilirler. Mekanik
etkiyle sokiilen miirekkebi uzaklastirmak igin miirekkep gidermek prosesinde ilk
flotasyon uygulamir. Alkali reaktonlarin olmamasi flekso ~miirekkeplerinin
baglayicilarinin ¢éziinmesini engeller ve bunlarin biiyiik bir kismi bu ilk flotasyon
basamaginda uzaklastirilir.

Koyulastirmadan Sonra Bir Alkali Islem (Beyazlatma)
Geleneksel miirekkepleri sokmek igin mekanik bir iglem yapihr ve gelencksel
miirckkep giderme iinitesinde oldugu gibi aymi kosullarda ikinci bir flotasyon
basamagi uygulanir. Mekanik islem, eger eleme ve temizleme ilk alkali olmayan
cevrimde tamamlanmis ise dgiitme (deflaker)olabilir.
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Miirekkep Gidermede pH’in Etkisi

Su bazh fleksografik miirekkepler, aminler gibi organik bazlarla nétralize
edildiginde dagilabilen ya da suda ¢oziinebilen asidik reginelere dayanir. Baskidan
sonra aminler buharlagmayla ya da absorblanarak dagildiginda solmaya direngli
hale gelirler. Geleneksel mirekkep giderme proseslerinde ornegin alkali kogullarda
miirekkep baglayicilar ¢oziinebilir ve ¢ok kiigiik miirekkep pargalari hamur
stispansiyonunda dagilir ve uzaklastirilmasi ¢ok zorlasir. pH'da azalmanin flekso
baskili kagitlarda miirekkep gidermeyi arttirmaktadir.Siirfaktan kullanildiginda pH
7'ye yakin oldugunda beyazhk yiikselir.[3] Bu kosullar miirekkebin zararh bir
sekilde dagilimi ve sokiip ¢ikarmak igin deterjanin etkinligi miirekkebin yeniden
¢okmesini engellemesi ve flotasyonla uzaklastirilmasi arasinda iyi bir uyusma
oldugunu gostermektedir.Miirekkep pargalarinin - boyutlari, pH 9'da  hamur
hazirlandiginda 2 mikrondan kiigiik pH S'te hazirlandiginda ise 6 mikrona kadar
¢ikmaktadir.Flekso  miirekkebi  giderme  kosullarinda  pH'in  diisiiriilerek
gelistirilmesinin  ofset miirekkebi giderme kosullariyla benzesmektedir. ilk
basamakta pH asidik ya da notiir kosullarda tutulmalidir. Asidik kosulda; flekso
miirekkeplerinin dagilmasi daha iyidir, ama ofset baskidan s6kmek igin daha az
etkindir. Asidik kosullardaki flotasyonun, atik kagitta bulunan Kalsiyum
karbonatlari dolayisiyla uygulanmasi zor goriiniir. Siilfiirik asidin eklenmesiyle
elde edilen asidik pH sabit kalmaz. Bu, dolgu maddesininbozunmasiyla hizh bir
artig gosterir ve pH't sabit tutmak i¢in gok biiyiik asit tiiketimini gerektirir.

Miirekkepten Arindirmanin Kimyevisi

Miirekkepten arindirma kimyevi Kkonsantrasyonun en Onemli tespit &gesi
miirekkepten arindirilacak olan hammaddedir. Ondan sonra gelen ise miirckkepten
arindirma sisteminin tasarimidir. Bu kagidin amaci igin etkin bir temizleme ve
stizme sistemi gerekir. Miirekkepten arindirma kimyevileri ve katki seviyelerinin
tercihi diretilecek olan nihai {iriine de bagh olacaktir. Miirekkepten arindirma
sistemi igin kalite, miirekkepten arindirma Kimyevilerinin asidik kullanimi ile
kontrol edilebilir.Kagit elyaftan miirekkebin ayrilmasi temel olarak kagit hamuru
iken yapilir ve bu da esas olarak yikama operasyonudur. Miirekkeplerin ¢ogunu
¢ikarmak igin kullanilan biiyiik miktarda mekanik enerji kafi gelecektir. Fakat
konvansiyonel kagit hamuru yapma aletinde ihtiyag duyulan mekanik enerji
seviyesi temin edilemeyecektir. Bundan dolayr mekanik enerjinin yerine bazen
kimyevi enerji  kullamilir.Sodyum hidroksit hurda elyaf igin en Gnemli
kimyevilerdir ve dikkatli siirette gazete kagidi ve kaplanmig kagitlar gibi yiiksek
ogiitiilmily agac kalitelerinin miirekkepten arandirilmas igin kullanihirlar. Kosdik
soda elyaflari 6nemli 6lgiide sisirerek bu suretle miirekkeple kapli alanlarin
kirilmasina yardimer olacaktir.[4] Alkali yikanip gikarilmasi zor kiigiik miirekkep
partikiillerinin daha biiyiik pargalar halinde pihtilagmasini saglar.Hamur teknesine
hidrojen peroksit ilavesi yapilabilir. Peroksitler ofset miirekkeplerinde alkali regine
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baglayicilarmin ayrigtirllmasinda yardimer olur. Bu iyilestirilmis reginelerin kararl
olmayan organik peroksit baglantilar, peroksit vasitasiyla okside edilir,

Miirekkepten arindirma kimyevisi: Sodyum siiliker

Fonksiyonu: Islatma, miirekkep dagitma, alkalinlik ve tamponluk yapimi.
Miirekkepten arindirma kimyevisi: Sodyum karbonat.

Fonksiyonu: Alkalinlik, tamponluk, su yumusatma

Miirekkepten arindirma kimyevisi: Sodyum potasyum fosfat
Fonksiyonu: Alkalinhik, miirekkep dagilimi.

Yikama ve flotasyon miirekkebinden arindirma sistemlerinin kimyevilerinde bazi
onemli degisiklikler bulunmaktadir. Yikama sisteminde miirekkep partikiillerinin
ebatlarinin bes mikronun altina indirilmesi ve miirekkebin miimkiin oldugu kadar
emilsiye edilmesi ve dagitilmasi amaglanir. Kombine yikama ve filotasyon
sistemlerinde dagitici hamura ilave edilmemeli ama flotasyon ile ¢itkmamis olan
¢ok kiigiik miirekkep partikiillerinin ¢ikarilmasina yardimer olmak igin yikama
isleminden once ilave edilmesi gerckmektedir.

Miirekkepten Arindirma Performansinin Degerlendirilmesi

Miirekkepten arindirma performansinin degerlendirilmesinde en ¢ok kullanilan
metodlar kanosleger veya pet parlakhig tayinidir. Diger sheet 6zelliklerde renk ve
kiil miktanidir.  Degerlendirmede Kkullanilan  test metodlarinimm  miirekkepten
arindirma operasyonunun performansini  yeterli olarak yansitip yansitmadigi
onemlidir. Parlakhik ve kir dl¢iimleri oldukga kolay olarak yapilabilir. TAPPI (
hamurda kir) hamur iginde kalan mirekkep Kkirlerinin tesbitinde yeterli bir
metoddur. Numune iizerindeki bir kir noktasinin TAPPI'imimn kir tahmin kartindaki
referanslarla mukayese etmek suretiyle tayin edilebilir. Kir muayene edilen
yiizeyin her tiir metrekaresine isabet eden esit siyah alanin milimetre karesi olarak
rapor edilir. Diger bir metod ise numunenin her iki yanindaki Kirlerin adetlerinin
sayilmasi ve bu rakamin numunenin agirhgma bélinmesidir. Sonuglar elyaf
gramindaki kirler olarak rapor edilir.Kagit hamurundaki dagilma pisirmeden
hemen 6nce hamura kiigiik bir parga polietilen ilavesi ile olgiilebilir. Temiz ve
miirekkepten ari plastik tabakasi iyi bir miirekkep dagilimi gosterirken miirekkep
kaplamali bir plastik tabaka zayif bir miirekkep dagilimi gésterir.[5)
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Miirekkepten Arindirma  Performanst  Agisindan  Ug  Farkli  Hattimin
Karstlagtiriimasi

Birinci Hat

Tanim
Bu hattin ana 6zellikleri:

— Diisiik konsantrasyonlu pulper

— 2 kademeli flotasyonSicak defibrasyon olmamasidir.
Numune alimi

—  Flotosyon Hiicresi girisi

—  Flotosyon Hiicresi ¢ikist
Sonuclar

—  Hiicre ¢ikis beyazhgi % 59 civarinda

—  Siyah nokta yiizeyi 300 mm2/m2 civarinda

—  Safiha goriiniimii ¢ok iri kirleticilerin varligi nedeniyle ¢ok alacalidir.

ikinci Hat

Tamm
Bu hattin belli bagh 6zelligi:

—  Tamburlu pulper

—  Iki kademeli flotasyon

—  Sicak defibrasyonlu olmasidir.
Numune Alimi

— -Flotosyon Hiicresi girisi

—  Flotosyon Hiicresi ¢ikisi

-~ Sicak defibrasyon ¢ikis

Sonuglar

|

Hiicre ¢ikis beyazligi % 62 civarinda

Siyah nokta yiizey alan1 220 mm2/m2 civarinda

|

Defibrasyon sonrasi beyazlik % 60
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-~ Siyah nokta yiizey alani 10 mm2/m2

Flotosyon boliimii ¢ikiginda hamur hala goreceli olarak alacalidir. Ancak 6giitme
¢ikisinda oldukga iyilesmistir.

Ugiincii Hat

Tanim
Bu hattin belli bagh 6zelligi:

- Helico Pulper

—  Tek kademeli flotasyon

- Sicak defibrasyonsuz olmasidir.
Numune Alimi

-~ Flotosyon Hiicresi girigi

—  Flotosyon Hiicresi ¢ikigi
Sonuclar

—  Hiicre ¢ikisida beyazlik % 62

—  Siyah nokta yiizey alan1 53 mm2/m2 civarindadir.

- Kagidin goriiniimiinde ¢ok az alacal nokta vardir.

Miirekkep Alma Hattimin Etkinliginin Karsilagtirilmasi
Her ii¢ hat i¢in elde edilen beyazhiklar hemen hemen ayniyken siyah noktalarin
temizlenmesinde ¢ok 6nemli etkinlik degisimleri saptanmaktadir.
Bu etkinlikler;
— Disiik konsantrasyonlu pulper durumunda % 17.
—  Tamburlu pulperde % 32.

— Yiiksek konsantrasyonlu pulperde % 84'tiir.

II1. Sonug

Kagit iiretiminde atik kagit hammaddesi kullanimi giderek daha 6nemli bir

malzeme olacaga benziyor. Simdilik atik kagit tiiketimi, toplam Kkagit ve karton

tilketiminin % 30'u civarinda. 10 yil sonra bu rakam rahathkla % 40'larin iizerinde

olabilir. Daha fazla kullamim orani igin baskilar artmakta ve hem hiikiimetler hem

de tiiketiciler tarafindan, ¢evre konulari iglenerck, seliiloz arzimmin kisitlanmasi
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giindeme gelmektedir. Ama ayni zamanda, tiiketicinin yiiksek kalite kagit talebi
devam edecektir. Toplam geri kullamim oranmin artisi son tiiketiciden geri
kazanilan pek fazla segilmis olmayan atiklarin kullanimini da gerekli kilmaktadir.
Bu yeni kaynaklar imalat dokiintiileri, satilmayanlar gibi geleneksel kaynaklardan
¢ok daha kirlidirler ve baski miirekkepleri daha eski tarihli oldugundan alimlari da
daha zordur. Giintimiizde miirekkebi alinmig hamur oraninin % 60'dan % 100'¢
¢tkmasi, seliilozla yapilan eski karisimlarin  Ozelliklerine sahip olmasi igin
kalitesinin iyilestirilmesi zorunlulugu vardir Hammaddeleri secerek ve atik
kagitlarin gergek tamimlarini yaparak, tiretimde bir sorun oldugunda problemlerin
kaynagini belirleyebiliriz.Goriilebilen tiim kirlilikleri disperse etmek.Flotasyonda
alabilmek i¢in miireckkebi ayirmak gerekmektedir. Bunun anlami kalan miirekkebi
elyaflar tizerine siirmemek ve flotasyonla temizleyebilmek i¢in miirekkebi fazla
pargalamamaktir. Bu amaglara en azindan miirekkep ayirmaya yanit veren teghizat
ve prosesleri boylece kargilastirmis olduk.

[1] Bayram,S.”, Atk Kagit Sanayii”,Bas-Men Dergisi, 1996.Say143,5.47-48

[2] Délen, E., Matbaa Boéliimii Ogrencileri igin Meslek Kimyasi, Marmara
Universite_si Teknik Egitim Fakiiltesi Matbaa Boliimii
Yayinlari,Istanbul,1993,s. 48-51.

[3] Passmore, M., “Recyling”, Printing World, April 1990, s 18-19
[4] Tank, T.,”kagit yapiminda atiklar”, Basim Diinyasi Dergisi, 1995, 5.36.

[5] Izgi, O.,Seliiloz ve Kagidin Yapimi Ozet Bilgiler, Seliiloz ve Kagit Sanayicileri
Birligi Yaynlari, Istanbul 1983,5.56
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AVRUPA BiRLIGINDE AMBALAJ ATIKLARININ
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Ozet

Son yillardan biitiin diinya da artan g¢evre bilincine paralel olarak, tiim atik
olusumlarinda oldugu gibi, ambalaj atig1 olusumunda da bir azalma goriilmektedir.
Olusan atiklarda geri toplanarak degerlendirilmektedir. Ozellikle ¢evre duyarlihg
tist diizeylere ulagmig bazi Avrupa Birligi ilkelerinda kimi kati atiklarin geri
¢evirim orani %90’ lara ulagsmaktadir. AB nin yeni yayinladigi yonetmeliklerde bu
trendi destekler yondedir.

Summary

Parallel to the development of the environmental awareness, the amount of
packaging wastes produced will also be decreased, like other solis wastes. The
generated solid wastes are mostly collected seperately and utilized with different
processes. Especially in some EU(Europian Union) countries, whose public are
sensitive to environmental concerns, the recovery ratio of some solid wastes should
reach even 90%. The new regulations published by EU will also promote these
trends.

I. Introduction

Especially in EU, since the beginning of 90’s, regualtions related with solid wastes

are modified, and renovated. Some peculiar scopes are added. Like in Turkey, at

the beginning of 90’s, in Germany, France, and in some other countries Packaging

Waste Regulations are issued. With these regulations there will be set restrictive
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sanctions by creating quotas, which will cover all the sections generating
packaging wastes. At the beginning, there will be observed certain differances in
the regulations of different countries in EU, but ** La directive 94/62/CE” will help
to generate similar aims, and objectives in member countries. The objective is to
reduce the amount of packaging waste, and to create technologies, methods,and
rules to achieve this goal. One of the most important steof waste reduction is
seperate collection, and recovery of these wastes to a high extent. Direct disposal
of wastes without the application of recovery processes is banned. For many EU
countries considering 2002, 2003, or 2004 solid wastes , which have TOC levels
higher than 5%, should not send to landfill.

II. European Packaging Waste Regulation
Packaging waste management in Europe is regulated since 1994 in the directive
94/62/EG with the following main targets:

e According national regulations since 30/06/1996 with the following quotas
to be fulfilled latest in the year 2001:recycling at least 50 to 65 per cent by
weight of all packaging wastes

e material recycling for at least 25 to 45 per cent by weight of all packaging
wastes

e material recycling for at least 15 per cent by weight of each packaging
waste material

e The concentration of heavy metals (sum of lead, Cadmium and Chromium
VI) may not exceed

— 600 ppm of weight after 30/06/1998
~ 250 ppm of weight after 30/06/1999
— 100 ppm of weight after 30/06/2001

No regulation is given for the percentage of re-usable packagings for beverages.

III. German Packaging Ordinance 1991 and 1998

Already prior to the EU-regulation 1994 the first German packaging ordinance

came into force in 1991 with the aim of packaging waste minimization by

recycling under the following conditions:

I. take back and recycling of sales packaging form households, workshops and
small businesses, administration , but nor from industry without charge by
producer and trade

526



2" INTERNATIONAL PACKAGING CONGRESS & EXHIBITION

2. take back and recycling of secondary packaging without charge by trade
3. take back and recycling of transport packaging
4. deposit on one-way beverage packaging.

However, these points 1 to 3 may be exempted if a second (dual) system that
operates a nation-wide, consumer-oriented basis is set up alongside the domestic
system and if this meets the recycling targets specified by the government in the
Packaging Ordinance.

Table 1- Recycling targets for sales packaging material according to
packaging ordinance 1998 in Germany

reuse in per cent by  reuse in per cent by

Packaging material weight weight
after 01/01/1996 after 01/01/1999

Glass 70 % 75 %

Tin plate 70 % 70 %

Aluminium 50 % ' 60 %

Paper and cardcardboard 60 % 70 %

Composites 50 % 60 %

Plastic,

60% of which has to be recycled 50 % 60 %

material

Biologically degradable plastic after July 2002 at
least. 60 per cent
composted

For the collection and utilization of the packaging wastes, every country will
generate their own structures. We should summaries those organizations as
follows;

Austria ARA System Collection + Seperation + Assessment
ARA Altstoff Recycling Austria AG A- 1072 Wien 0043-1-521370

Germany DSD System Collection + Seperation + Assessment

Duales System Deutschland AG www.gruener-punkt.de
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Spain Ecoembalajes Espana S.A. Collection + Seperation + Utilization
Ecoembes —Madrid : www.ecoembes.com

France Eco-Emballages S.A. Collection + Seperation + Utilization
Eco Emballages F-92300 Levallois-Perret 00 33-1-40899999

Belgium Fost Plus System Collection + Seperation + Utilization

Asbl Fost Plus vzw Rue Martin V 40 B-1200 Briissel

Portugal Sociedade Ponto Verde, S.A. Collection + Seperation + Utilization

Sociedade Ponto Verde, S.A. 2795 Linda —a-Velha +351-1-4147300

Luxembourg Valorlux Asbl System Collection + Seperation + Utilization

Valorlux asbl B.P. 26; L-3205Leudelange; 00352-370 006

Turkey Cevko Vakfi System Collection + Seperation
CEVKO Vakfi . Gayrettepe-Istanbul. [1] [2],[3],[5],[9]

In this presentation mostly the applications and the data collected from France will
be covered.

IV. Aim

In France, which is one of the leading countries in EU, the packaging technology
will be developed fastly in last 30 years.The portion of packaging sector in trade is
over 100 milliard Franc, and there will be employed 115,000 people in this sector,
in more than 20 firms. For last 30 years there will also occured different problems,
and solutions for solid waste technology, in an increasing extend. For this purpose
different systems will be generated in EU, which will try to generate solutions in
order to regulations. As described above there will be constituted certain
organizations like; DSD-System for Germany, ECO-Emballages for France, ERRA
for Europa, and CEVKO VAKFI for Turkey.

Packaging will be produced, than distributed to the loaders and then sold to the
users. The solid wastes produced after all these activities should be collected
seperately, and/or for the secondary usage (reuse), and/or with the mixed wastes.
The ones collected seperately will be recycled or be recovered. Another way of
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utilization of these solid wastes is to recover their energy content or just simply
burning the waste without any energy production. Finaly all the waste will be send
to landfill areas.

A beer bottle is not a pure substance, the boby of the bottle is produced from glas,
where its lid from metal, and its label from paper. So before the disposal processes
all of these different materials must be seperated.

The moisture content, and the content of impurities of the packaging waste will
differ from one to another.

As an example, the moisture content of a packaging paper is assumed to be 7 %, if
it will be seperately collected the moisture content will be 12 %, if the packaging
paper will be collected with other solid wastes the moisture content will increased
up to 34%.

If we make a similar comparison for the introduction of imprurities; for the new
package paper the purity (pollution) content is 100 % (0 %), for the ones collected
seperately is 90 % (10 %), other, which are collected with domestic solid wastes 1s
55 % (45%).

Solid Wastes And Their Recovery In France

By using the web site of ADEME(2001) it is possible to collect information about
the types, generation, sources, amount, and the utiliztion processes of packaging
wastes produced in France. The collected data for 1994-1997 will be presented in
Table 2 . Accordingly it will be detected that in France there dominate 4 different
types of packaging materials as plastic, paper-cardboard, glas, and metal, and
related 4 sectors. Paper will be the main raw material for the packaging industry
with a content of 36%. Paper will be followed by plastic, glas, metal, and in small
amounts of other materials. '

Table 2 in France the collected data for 1994-1997 [1],[2].[3]

GENERAL PRODUCTION

. RatoIn  Amount Amountof Ratio in Ratio of Ratio In Produced Import (+) Total
YPEOL producer  of Firms  Workers Package Usage Domestic  (10°ton)  Export (-) Amount

Package Firms Matenal As Waste (%) (10" ton) in  the
(%) Package Market
(%) (10" ton)
Plastic 27 298 33.000 13 41 6.4 1,390 +170 1,560
Glass 14 21 16,000 26 68 12.1 3.286 -380 2,906
daner-
paper. 37 354 40,000 36 44 135 3,859 +158 4,017
Board
Metal™ 15 60 15,000 7 6 28 766 +8 774

529



1. ULUSLARARASI AMBALAJ KONGRESI ve SERGISI

COLLECTION DISPOSAL
Collected
Type of . R . Used For
Package Sepeately S 2 Total Recovered Energy Inceneration Landfill
Collected  Domestic , 3 )
Oheony  Weed10F: (1070 (%) Generation (10" ton) (10° ton)
ton) (10" ton)
Plastic 306 1,593 1,899 6 495 110 1,130
Glas 60 3,010 3.070 1,160 1,910
Paper-
) 1,812 3,318 5,125 1,716 917 401 1,885
Board
Metal™ 211 665 876 115 rSaas 172 682

*  206*10" ton paper wasle is utilized as organic material.
** 36*10" ton metal recovered at the source of generation.
*** Because of the biological film on Aluminium.[1)

We should differentiate the packaging wastes into two as, domestic, and non
domestic packaging wastes, according to the sources of generation.

During the production stage it will be worked for to minimize the generation of
wastes. In order to achieve this goal, material cycles during production aiming the
recovery will be generated. The products which sold in the market to the
consumers, should also be collected to a certain extend, and should be recovered.

The first regulation was published in France at 1 April 1992, for domestic
packaging wastes. Later at 13 July 1994 another regulation is published, which will
cover the packaging wastes produced from industry, trade, and other sources of
generation.

The directive, “La directive 94/62/CE”, which will promote the recovery processes
in harmony with other countries was also published. In order to get success on this
purpose there will be certain organizations working in France. Some of them are:
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Alliance Agro-
Alimentaire(3A)
Andros

Astra Calvé

Auchan SA
Beiersdorf

Benckiser France
Biscuiterie Nantaise
Biscuits St Georges
Brasseries Heincken
Brasseries Kronenbourg
Brossard France
BSN Emballages
Cacolac

Cadbury France
Calor SA

Carrefour France
Caugant SA

CEE Robert Schisler
CMB

Coca-Cola Entreprise
Continental Can
Conserveries de Béziers
Cooperl Hunaudaye

Cosmétique Active
International(l'Oréal)
Coupatan

CTD

Danone

Décathlon

Diepal NSA

Douwe Egberts France
Exagone-Exapak
Faweco

FDR

Fleury Michon
Florentaise

France Quick

France Telecom
Fromageries Bel
Fromarsac (Bongrain)
Grace SA - Cryovac
Graham Packaging
Giepac

Involvo

Kraft Jacobs Suchard
Laitenie H Triballat
Les Délices de St
Iéonard

SNC (Intermarché)

Lesieur

Lever France

L.S.D.H.

Lu

Matra Communication
Mc Cain alimentaire SA
MC Cain Sunnyland
McDonald's

Nestlé France

Nyborg Plast

Otor

Papeterie de Gascogne
Pernier Vittel France
PET Power

Peugeot

Philips Eclarage

Pic Pic SA(Unicopa)
Plastico

Procter & Gamble
Reckitt & Colman
Reynolds

Rhone Poulenc Jardin
Routin

Rossignol SA

Rowenta France
Saint-Gobain

Sanofi

Sauer

Saupiquet

Scaquist

Segafredo Zanetti
Sicods-Lancome(1'Oréal)
Smurfit Socar

Société des Spécialités
Surgelées

Société des Eaux de Volvic
Socopa Industrie
Sollac

Soplaril

Source Verniére (Groupe
Neptune)

Unisabi SNC
Whirlpool France SA
Yoplait (Sodiaal)
Yplon

Yves Rocher

http://www.conseil-emballage.com/pages/catalogue/catalogueO0b.htm

Generation Of Solid Waste And The Content Of Packaging Material (Recovery)

In France there will be generated 450 kg of solid waste per capita on a yearly basis,
this means 1.2 kg per day. In urban areas 520 kg/cap-year, in semi-urban areas 425
kg/cap-year, in rural areas 320 kg/cap-year). At 1998 in France 46.8 million tons of
solid waste was produced, and 6 % of it was from domestic origins, which means
approximately 28 million tons. [2]
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Table 3- The composition of solid waste produced in France (1,2)

Waste Type Ratio (%) kg/cap-year
Organic waste 28.8 130
Paper-Cardboard 25.3 145
Hazardous waste (medical) 3.1 14
Hazarduos waste 2.6 12
Plastic 11.1 51
Complecs 1.4 6
Combustible waste 3.2 15
Glas 13.1 60
Metal 4.1 19
Non-combustible waste 6.8 31
Special waste 0.5 2
Total 100 455

There exist 1,400 solid waste operation centers, which will include transfer
stations, lanfill etc.). The solid wastes amount in France was tripled for last 25
years, which will increase the interest on solid waste generation, collection, and
disposal activities. After July 2002 unprocessed solid wastes will not send to
landfills.

At 1994 80 billion packed products were sold, where this number has increased to
85 billion at 1997. The main sectors, where packed products are sold; 23%
cosmetics, 22% spices, 17% fresh food, 14% beverages, 11% domestic
equipments, S % hobbies, and 8% for other sectors.

The seperate collection system vzas established at 1992. At 1992 the amount of
solid waste collected seperately was 21.7 kg/cap-year, which will increased to 36.1
kg/cap-day at 1998. At 1992 only | million people will attend to seperate collection
system, where this number is increased to almost 20 million at 1998, and at 2000
this number has reached to 36 million people. It will be aimed that 48 million
people will attend to the system at 2002. Today 2.2 million tons of waste collected
seperately, the total amount of waste collected is 24.6 million tons. 45% of
packaging wastes were recovered.
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8% of the colected solid wastes will be recovered, 28% will be incinerated for
energy generation, 7 % is simply burned without energy generation, 7%
composted, 5 % send to the landfill.[3]

The new trend in the world is to minimize the amount of wastes produced. To
achieve this aim people got to change their habits, which will result in generation
of huge amounts of packaging wastes. Especially after the publition of regulation
in 1997, which compel waste minimization, in some sectors certain waste
minimization studies were executed. Standardization of dimensions of the package
will be applied on the sector to a ratio of 64%. For logistic optimization this ratio is
45%, for simplification of the system 32%, for selection of suitable material 29%,
for the application of a different wraping concept 21%, for research, and
development of different materials 20%, for development of products 11%, and for
creation of suitable conditions 9%.

After the publication of the regulation in 1997, during 1997-1998 28,540 tons of
raw packing material was saved. Accordingly 107,679 tracks was saved. Parallel
to the decrease in consuption of raw material, the amount oi trucks was decreased
3,263 units. Related source savings is 12.1%.

The pollution prevention ratios for primary packaging waste is 90%, for secondary
waste 55%, and for tertiary waste 21%.

The cost of colltion of solid wastes in France, according to ADEME(2001);

Until | January 1999 the storage cost of | ton of waste is 60 Franc. But the cost of
collection of waste is different for urban areas, for rural areas, and also for semi-
urban areas. For urban areas the cost is 300-420 Fr/cap-year, for rural areas 300-
570 Fr/cap-year. Generally 50% of the total collection cost is for personnel.

The collection cost of paper-cardbosrd, plastic, metal for single houses is 1,350
Fr/ton, for city centers (apartment) 900Fr/ton. Collection cost for domestic

remainder wastes (debris) for single houses is 450 Fr/ton, for city centers
(apartment) 350 Fr/ton, for glas collection boxes 200 Fr/ton.

The processing costs of solid wastes will also change according to the type of
process sellected.

Table 4- Cost of Composting for Green Wastes

Capacity (ton/year) Cost ( Fr/ton)
15,000 200
60,000 550

533



I1. ULUSLARARASI AMBALAJ KONGRESI ve SERGISI

Table 5-Cost of Composting for Bioorganic Wastes

Capacity Cost ( Fr/ton)
Big plant 250
Small plant 650

Table 6- Cost of Inceneration (450-900 Fr/ton)

Population Capacity (ton/year) Cost(Fr/ton)
70,00-80,000 20,000 750-900
150,000-300,000 60,000-120,000 500-700
>200,000 120,000 450-500

There exist 248 inceneration plants in France. The calorific value of the waste is
7,820 kjoule/ton, so that 1 ton of solid waste is equal to 150 L fuel oil.

Table 7- Cost of Disposal in Landfill (250-600 Fr/ton)

Capacity(ton/year) Cost(Fr/ton)
>(100,000) 350
<30,000 400

There exist 2,100 landfill in France.

In France, there are 56 units of sepertion centers. For one of those seperation
centers, which will serve to 150,000-200,000 people has a capacity of 15,000
ton/year. The cost of seperation is 750-1,500 Fr/ton, where 50-60% of it is
personnel wages.(1,2,3,4).

Type of Material Seperated Cost

Plastic, Metal, Paper-Cardboard 750-900 (Fr/ton)

Glas 750-1,100 (Fr/ton)

5 Different Materials 1,100-1,500 (Fr/year)
4 Different Materials (exept Glas) 1,200-1,500 (Fr/year)
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Figure 2 License fee for packaging recycling in different countries of the EU [5]

Some Applications in Austria and Numerical Values

According to waste minimization applications the packaging waste produced by
tradesmen and wastes, which are big in volume, will be decreased from 280,000
tons to 53,000 tons. Untill 1991 480,000 tons of packaging waste was send to
landfill every year, this amount was reduced to 220,000 tons/year at 1998. The
goals to decr=ase the amount of wastes send to landfill for 1998 will be successfuly
achieved, even exceeded. This goals are to send < 70,000 tons of paper-cardboard,
< 15,000 tons glas, < 70,000 tons of plastic, <7,000 tons tetrapac, < 13,000 tons of
metal.

The amount of PET bottles, which are genarally used for beverages, and used only
one time, was 9,300 tons at 1997. At 2000 this amount was 18,000 tons with 50%
increase, but 6,900 of it was collected colected seperately, and recoverd.

Solid wastes, which have high calorific values should not disposed to landfills, they
must be utilized.

Between 1999-2000 650,000 tons of packaging waste will be collected, and
assessed. Packaging wastes, especially plastics will be processed in EREMA
(Linz), so that raw material will be produced. From PET bottles flat plastics will be
produced.

In Austria 86% of glas produced will be recovered, upon this recovery; 141,800
tons of quartz sand, 39,400 tons of lime and dolomide, 35,900 tons of soda,
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517,000 m’ of mine volume, 185,000 m® of landfill, 1,946 kWh of electric energy,
5.85 million m’ of natural gas was saved.[6],[7],[8]

Table 8- Glas Recycling Ratios for Certain EU Countries

P— 1995 1998
Amount (ton) Ratio (%) Amount (ton) Ratio (%)

Germany 2,784,000 79 2,839,000 75
France 1,400,000 50 1,400,000 50

Italy 869,000 53 894,000 53
England 501,000 22 420,000 27
Spain 402,000 35 456,000 32
Holland 372,000 81 380,000 80
Switzerland 263,000 89 259,000 85
Belgium 225,000 66 224,000 67
Denmark 104,000 66 122,000 63
Sweden 96,000 12 120,000 6l
Portugal 91,000 42 120,000 42
Turkey Amount(ton) Ratio (%)
Turkey 44,000 13
Greece 39,000 29
Finland 33,000 63
Irland 43,000 46
Norway 40,000 75

People in Ireland, Turkey, Greece, Englend, and Spain seems unwilling to collect solid wastes seperately.[5,9]

At 1995 3,017,000 tons of scrap glas was collected, and their recovery ratio was
75.2%. At 1996 this amount was raised to 3,104,000 tons, and the recovery ratio
was 78.8%. Seperate collection of glas will help to keep the collected waste to be
pure, which is very important in order to protect the quality of recovery process.

In total white glas will have a 50.2% share, green glas 37.9%, brown glas 11.9%.
26.9% of the green glas is pure, 73% of it is a mixture of green/brown colors.
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The total amount of glas wasted will between 50-500 kg/cap-year, as an example in
Berlin 60 kg/cap-year glas waste produced, where in south Germany this amount is
decreased to 35 kg/cap-year.. The ratio of glas according to the weigth of the total
solid waste produced is between 2%-20%.

V. Conclusion

The collection, and recovery ratios are very high in some EU countries, which are
sensitive, and related with the environment. But other EU seems not that much
sensitive to environmental concerns. But EU directives are decisive, and forcible
to minimize generation of solid wastes at the production stage. Consequently
member countries of EU will built the same level of environmental awareness with
time. Especially the member countries are more lucky than candidate countries,
since they can use EU funds for their investments.

If we pay attention to collection, and recovery of packaging products, and wastes,
the minimization of raw material, and energy consumption should be achieved.
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