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Kalici Organik Kirleticiler Nedir?

Kalici Organik Kirleticiler (KOK), dogada kaliciigi yiiksek olan,
besin zincirinde biyolojik olarak biriken ve insan sagligina
ve cevreye olumsuz etkileri olan kimyasal maddelerdir. Bu
oncelikli kirleticiler grubu, pestisitler (DDT gibi), endstriyel
kimyasallar (PCB’ler gibi) ve endiistriyel proseslerin istenmeyen
yan irlnlerinden (dioksinler ve furanlar gibi) olusur. KOK'larin
baslica 6zellikleri sunlardir;

« Canli organizmalar ve gevre icin toksik 6zellik gosterirler,

« Canllarin o6zellikle yag dokularinda birikirler ve besin
zincirine yayilirlar,

« Stabil yapilari nedeniyle fotolitik, kimyasal ve biyolojik
tepkimelere karsi direng gosterir ve bu nedenle cevrede
kalici 6zellik gosterirler,

o Dogal siirecler sonucu toprak, su ve havada genis capta
dagilmis halde bulunurlar,

 Yari ucucu dzelliginden dolayr atmosferde uzun mesafe
tasinim ozelligi gosterirler,

o Dogustan gelen hastaliklar da dahil olmak (izere
kansere, bagisiklik sistemi islevsizligi ile Greme sistemi
bozukluklari gibi saglik sorunlarina yol acarlar.

Baslica KOK Kaynaklari Nelerdir?

Gectigimiz ylzyiin ilk yarisindan bu yana oncelikli olarak
tarimda kullanilan KOK'lar, sanayinin gelismesi ile birlikte,
degisik sanayi sektorlerinde kullanilmaya ve uretilmeye
baslanmistir. Son yillarda alev geciktirici ve su itici kimyasal
katki maddesi olarak nihai Urinlerde kullanilmaktadirlar.
KOK'lar yanma prosesinin yer aldigi cesitli sanayi alanlarinda
istenmeden ortaya cikabilirler. Baslica KOK salim kaynaklari
asagidaki gibidir;

o Cimento firinlari dahil, tehlikeli atiklarin yakildigi atik

yakma tesisleri,

o Agartma sirasinda elementer haldeki klor ya da klor
olusturan kimyasallarin kullanildigi kagit hamuru Gretimi,

« Metalurji endistrisindeki isil siiregler,

« Fosil yakitlari, odun ve diger biyokutle yakitlar kullanan
endustriyel kazanlar ve firinlar,

o Kimyasal madde imalati (6zellikle klorofenol ve kloroanil
uretimi),

« Tekstil ve deri boyama (kloroanil kullanarak) ve apreleme
(alkali 6zlitlemesiyle),

 Atik petrol rafinasyonu,

Stockholm Sozlesmesi ve Tiirkiye

2001 yiinda imzalanan ve 2004 yilinda yurirlige giren Kalici
Organik Kirleticilere Iligkin Stockholm Sdézlesmesi', dnce
Kirli Dizine olarak adlandirilan 12 KOK'un salinimini ortadan
kaldirma ya da azaltma lizerine odaklanmistir. Daha sonra,
2009 yiinda, Kotd Dokuzlu olarak adlandirilan 9 yeni KOK
Sozlesme listesine eklenmistir. 2011, 2013, 2015, 2017 ve
2019 yillarinda yapilan goérismeler sonucunda, 30 farkli KOK
Sozlesme kapsamina alinmistir. S6zlesme 185 (lke tarafindan
onaylanmis olup, 152 {ilke tarafindan imzalamustir.

Tarkiye, Stockholm Sozlesmesi'ni 2001 yilinda imzalamis ve
Sozlesmeye 2010 yilinda taraf olmustur. KOK'lara yonelik
envanterleri ve stratejik eylem planini konu alan ilk Ulusal
Uygulama Plan? 2011 ylinda Sozlesme Sekretaryasina
sunulmus, ardindan Soézlesmeye eklenen kimyasallar da
icerecek sekilde 2016 ve 2022 yillarinda tekrar Sozlesme
Sekreteryasina sunulmus ve giincellenmistir.

Hekzabromosiklododekan Nedir?

Hekzabromosiklododekan (HBCD),
polimer  uygulamalarinda katki
maddesi olarak kullanilan, araglarin,
binalarin veya esyalarin hizmet 6mri
boyunca yangindan korumanin yani
sira depolanirken koruma saglayan
brom iceren bir alev geciktiricidir.
HBCD'ninkiireselolarakanakullanim
alani, insaat sektoriinde yalitim
amacl kullanilan genlestirilmis ve
sikistirilmis polistiren (EPS ve XPS)
kopik levhalariniiretimidir. Bununla
birlikte, kiiclk oranlarda da olsa tekstil uygulamalarinda,
elektrikli ve elektronik cihaz imalatinda alev geciktirici olarak
kullanimi bulunmaktadir.

HBCD, 2013 yilinda binalarda genlestirilmis (EPS) ve
sikistirilmis (XPS) polistiren tretimi ve kullanimina yonelik 6zel
muafiyetlerle birlikte Stockholm Soézlesmesinin Ek-A'sinda
listelemistir. Ulkemiz bu muafiyetten 2013-2018 yillari arasinda
yararlanmis ve bu sayede sektordeki sanayiciye gecis icin siire
kazandirmistir. Muafiyetlerin sona ermesinden sonra ilkemizde
HBCD kullanimi 14.11.2018 tarih ve 30595 sayili Kalici Organik
Kirleticiler Hakkinda Yonetmelik kapsaminda yasaklanmistir.
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! Sozlesme'nin eklerinde yer alan KOK'lar Tablo 1'de verilmistir.

2 Ulusal Uygulama Plani, GEF tarafindan finanse edilen ve UNIDO tarafindan yirutiilen
Enabling Activities to Review and Update the National Implementation Plan for the
Stockholm Convention on Persistent Organic Pollutants (POPs) Projesi kapsaminda
hazirlanmustir.

Tablo 1. Stockholm Sozlesmesi'nde Belirtilen Kalici Organik
Kirleticiler

Aldrin Klordan Klordekon
Dekabromaodifenil eter Dikofol Dieldrin

Endrin Heptaklor Hekzabromobifenil

g Hekzabromodifenil eter
Hekzabro(rr_lcéscllsl)ododekan ve heptabromodifenil Hekzal((lhogg?enzen

eter

Hekzaklorobiitadien Alfa Beta
(HCBD) hekzaklorosiklohekzan hekzaklorosiklohekzan

q g Pentaklorobenzen

Lindan Mireks (PeCB)

Pentaklorofenol, tuzlar Poliklorlu bifeniller Poliklorlu naftalinler
ve esterleri (PCP) (PCB) (PCN’ler)

(glg&()]r?ﬁzklgar?eiek;;gA Kisa Zincirli Klorlu Teknik endosulfan

ile ilgili bilesikler Parafinler ve ilgili izomerleri

Tetrabromodifenil eter ve

pentabromodifenil eter Toksafen

DDT Perflorooktan siilfonik asit (PFOS), tuzlari
ve perflorooktan silfonil floriir (PFOS-F)

Pestisit Sanayi Kimyasali

Tiirkiye’de Genlestirilmis ve Sikistirilmis
Polistiren Kopiik Endiistrilerinde Cevresel
Performansin Arttirilmasi Projesi

(HBCD Projesi)

GEF tarafindan finanse edilen ve UNIDO isbirligi ile
gerceklestirilen Turkiye'de Genlestirilmis ve Sikistirilmis
Polistiren Kopuk Endistrilerinde Cevresel Performansin
Artirilmasi Projesi, Cevre, Sehircilik ve iklim Degisikligi Bakanligi
Cevre Yonetimi Genel Midiirliigi tarafindan yiritilmektedir.

Projenin amaci, Stockholm Sézlesmesi cercevesinde
Tiirkiye'nin ylkidmliilikleri ve ulusal mevzuat paralelinde,
HBCD  kullaniminin ~ tamamen ortadan  kaldirilmasini
saglamaktir.

Bu dogrultuda, proje kapsaminda Tiirkiye'deki EPS ve XPS
kopik endiistrilerinde HBCD’nin asamali olarak ¢evreye duyarli
alternatiflerle degistirilmesi ve kurumsal, diizenleyici ve teknik
kapasitenin gliclendirilmesi hedeflenmektedir.

Projenin Bilesenleri

Bilesen 1: Mevzuat Glclendirme, Kapasite Gelistirme, Paydas
Farkindaligi ve HBCD'nin Degistirilmesi Igin Cevreye Duyarli
Alternatiflerin Dogrulanmasi

Cikti 1.1: HBCD alternatiflerine iliskin giincel ve kolayca
erisilemeyen bilgilere erisimin kolaylastirilmasi ve konuyla
ilgili genis paydas bilincinin olusturulmasi

Cikti 1.2: HBCD'nin asamali olarak terk edilmesini saglamak
icin gerekli olan denetim ve yaptirimlari kapsayan diizenleyici
kapasitenin desteklenmesi

Cikti 1.3: HBCD iceren atiklarin gevreyle uyumlu bir sekilde
yonetilmesi ve kontrol edilmesi igin alinan onlemlerin
uygulanmasi

Bilesen 2: Tirkiye'de EPS Kopik Sektorinde HBCD
Kullaniminin Ortadan Kaldirilmasi

Cikti 2.1: On harmanlanmis polistiren (PS) iireticilerinin
alternatif alev geciktirici Grlin secimlerini yapacak ve
Uretimini tamamlayacak teknik donanim ve yetkinlige sahip
olmasi

Cikti 2.2: Ulusal EPS Dernegi'nin (EPSDER) alternatif alev
geciktiriciler hakkinda saglayacagi toplu bilgilendirme ve
laboratuvar calismalari gibi EPS tretiminin tim asamalarinda
tUyelerine destek olmasi icin yapacagi programlama ve
planlamalara yardimci olunmasi

Cikti 2.3: Ulusal pazarlara yonelik EPS sektorinde kullanilan
on karisimli polistiren yerel Gretiminde HBCD kullaniminin
tamamen ortadan kaldirlmasi

Bilesen 3: Turkiyede XPS Kopuk Sektorinde HBCD
Kullaniminin Ortadan Kaldirilmasi

Cikti 3.1: XPS Ureticilerinin alternatif alev geciktirici iceren
Urdn Uretimlerini yapacak ve bu secimi yapabilecek teknik
bilgi ve donanima sahip olmasi

Ciktr 3.2: Ulusal XPS Dernegi'nin (IZODER) alternatif alev
geciktiriciler hakkinda saglayacag toplu bilgilendirme ve
laboratuvar calismalari gibi XPS tretiminin tim asamalarinda
uyelerine destek olmasi icin yapacadl programlama ve
planlamalara yardimci olunmasi

Ciktr 3.3: Sektoriin yerel XPS iretiminde HBCD kullanimini
tamamen ortadan kaldirmasi

Bilesen 4: izleme ve Degerlendirme

Cikti 4.1: Benzer projelerde surdurilebilir tekrar igin proje
faaliyetlerinden elde edilen sonuclarin degerlendirilmesi ve
ogrenilen derslerin yayginlastirilmasi
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What are Persistent Organic Pollutants?

Persistent Organic Pollutants (POPs) are chemical substances
that are highly persistent in nature, bio-accumulate in the
food chain and have negative effects on human health and
the environment. These prior chemicals pollutants group is
composed of pesticides ( e.g. DDT), industrial chemicals (e.g.
PCBs) and the unwanted by-products as a result of industrial
processes. (e.g. dioxins and furans). The main characteristics
of POPs are as follows:

o Show toxic properties for living organisms and the
environment,

» Accumulate especially in the fat tissues of living things
and they permeate with the food chain,

» Resistant to photolytic, chemical and biological reactions
and therefore have permanent properties in the
environment due to their stable structure,

o Widely dispersed in soil, water and air as a result of the
natural processes,

o Due to its semi-volatile nature, they can travel long
distances through the atmosphere as gases and bounded
particles that results in a global environmental problem,

o Accumulate in living organisms, including humans, and
spreads through the food chain,

» Cause cancer, including congenital diseases, and health
problems such as immune system dysfunction and
reproductive system disorders.

What are the Major Sources of POPs?

POPs, which have been primarily used in agriculture since
the first half of the last century, have started to be used and
produced in different industrial sectors with the development
of the industry. In recent years, POPs are used as additives to
final products so that products can be endowed with water
repellent or flame retardant characteristics.

POPs can emerge unintentionally from a wide variety of
processes involving the combustion. Possible POPs release
sources are as follows:

» Waste incinerators that burn hazardous waste, including
cement kilns,

« Production of pulp using elementary chlorine or chemicals
that form chlorine during bleaching,

o Thermal processes in the metallurgical industry,

o Industrial kilns and furnaces using fossil fuels, wood and
other biomass fuels,

o Chemical production (especially chlorophenol and
chloroanil production)

% Textile and leather dyeing (using chloroanil) and chemical
finishing (with alkaline extraction)

» Waste oil refiniﬁ'g

Stockholm Convention and Tiirkiye

The Stockholm Convention, which was signed in 2001 and
entered into force in 2004, first focused on eliminating or
reducing the emissions of 12 POPs, called the Dirty Dozen.
Later, in 2009, 9 new POPs called the Bad Nine were added to
the list of Contract. As a result of the talks in 2011, 2013, 2015,
2017 and 2019, 30 different POPs have been covered by the
Convention Secreteriat. The Stockholm Convention has also
been approved by 185 countries and signed by 152 countries.

Tirkiye signed the Stockholm Convention in 2001 and
became a party of the Convention in 2010. The first National
Implementation Plan (NIP), which covers the inventories and
strategic action plan for POPs, was submitted to the Convention
Secretariat in 2011.Later, in order to include the chemicals
added to the Contract, the NIP was updated and presented to
the Convention Secretariat in 2016 and 2022.

What is HBCD?

Hexabromocyclododecane (HBCD)
is a bromine-containing flame
retardant used as an additive in
polymer applications, providing
protection during storage as well as
fire protection throughout the service
life of vehicles, buildings or goods.
The main uses of HBCD globally are
in the production of expanded and
compressed (extruded) polystyrene
foam insulation. However, it is
also used as a flame retardant
in textile applications, electrical and electronic equipment
manufacturing, albeit in small amounts.

In 2013, the Conference of the Parties listed HBCD in Annex-A to
the Convention, with specific exemptions for the manufacture
and use of expanded (EPS) and extruded polystyrene (XPS)
in buildings. Tirkiye benefited from this exemption between
2013-2018. After the exemption period, the use of HBCD in
our country is prohibited within the scope of the By-law on
Persistent Organic Pollutants dated 14.11.2018 and numbered
30595.

Table 1. Persistent Organic Pollutants Specified in the
Stockholm Convention

Aldrin Klordan Chlordecone

Decabromodiphenyl ether Dicofol Dieldrin

Endrin Heptachlor Hexabromobiphenyl

Hexabromodiphenyl
Hexabromocyclododecane ether and Hexachlorobenzene
(HBCDD) heptabror'ﬂodiphenyl (HCB)
ether

Hexachlorobutadiene Alpha Beta
(HCBD) Hexachlorocyclohexane hexachlorocyclohexane

. . Pentachlorobenzene
Lindan Mirex (PeCB)

Pentachlorophenol,salts Polychlorinated Polychlorinated
and esters (PCP) biphenyls (PCB) naphthalenes (PCNs)

Perfluorooctanoic acid
(PFOA), salts and
PFOA- related compounds

Tetrabromo Diphenyl
ether and penta bromo Toxaphen
diphenyl ether

ShortChain Technical

endosulfan and

Chlorinated Paraffins o S o

DDT Perfluorooctane sulfonic acid (PFOS), salts
and perfluorooctane sulfonyl fluoride (PFOS-F)

Pesticide Industrial Chemical

Enhancing Environmental Performance in
the Expanded and Extruded Polystyrene
Foam Industries in Tiirkiye Project
(HBCD Project)

“Enhancing Environmental Performance in the Expanded and
Extruded Polystyrene Foam Industries in Turkiye” Project that
is funded by GEF and realized in cooperation with UNIDO,
is executed by the General Directorate of Environmental
Management of the Ministry of Environment, Urbanization and
Climate Change.

The main aim of the project is to eliminate the use of HBCD
completely, in line with Tiirkiye's obligations under the Stockholm
Convention and national legislation.

Accordingly, the project aims to gradually replace HBCD with
environmentally sound alternatives capacity in the EPS and
XPS sectors in Turkiye, and strengthen institutional, regulatory
and technical capacity in order to achieve this transition
successfully and in a sustainable way.

Project Components

Component 1: Regulatory Strengthening, Capacity Building,
Stakeholder Awareness and Verification of Environmentally
Sound Alternatives for the Replacement of HBCD

Outcome 1.1 Facilitating access to up-to-date non-
proprietary information on HBCD alternatives and creating
broad stakeholder awareness on the issue

Outcome 1.2 Supporting regulatory capacity, including the
oversight and enforcement necessary to ensure the phase-
out of the HBCD

Outcome 1.3 Implementation of the measures taken
to manage and control HBCD-containing wastes in an
environmentally compatible manner

Component 2: Elimination of HBCD Use in the EPS Sector in
Tarkiye

Outcome 2.1 Pre-blended polystyrene (PS) manufacturers
have the technical equipment and competence to choose
alternative flame retardant products and complete the
production

Outcome 2.2 Assisting the National EPS Association
(EPSDER) with programming and planning to support its
members at all stages of EPS production, such as collective
information and laboratory studies on alternative flame-
retardants

Outcome 2.3 To eliminate the complete use of HBCD in
domestic production of pre-blended polystyrene used in the
EPS industry for national markets

Component 3: Elimination of HBCD Use in the XPS Sector in
Tarkiye

Outcome 3.1 XPS manufacturers have the technical
knowledge and equipment to produce products containing
alternative flame-retardants and to make this choice

Outcome 3.2 To assist the programming and planning of the
National XPS Association (IZODER) to support its members
at all stages of EPS production, such as collective information
and laboratory studies on alternative flame-retardants

Outcome 3.3 Complete elimination of the use of HBCD in
domestic XPS production

Component 4: Monitoring and Evaluation

Outcome 4.1 Evaluating the results obtained from the
project activities and disseminating the lessons learned for
sustainable repetition in similar projects




