Sicaklik ve pH 1n Kémiir Yakith Termik Santrallerden Kaynaklanan Atiklardaki
Agir Metallerin Suya Gegisi Uzerindeki Etkisi

The Effects of Leachant Temperature and pH on the Heavy Metals in Waste from Coal

Combustion Thermal Power Plant

Alper BABA, Giilbin GURDAL ve Fatma SENGUNALP

Canakkale Onsekiz Mart Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 17020
Canakkale, alperbaba@comu.edu.tr

0z

Linyitle ¢alisan termik santraller, yalnizca atmosferin kirlenmesine sebep olmakla kalmaz, ayn1 zamanda
direttikleri kati1 atiklari (ugucu kiiller ve ciiruf) ile ¢evre ve insan sagligi i¢cin de onemli problemler
olusturabilirler. Linyitin yanmast ile birlikte, kdmiiriin igeriginde bulunan ve kirlilige sebep olma
potansiyeline sahip, arsenic (As), kadmiyum (Cd), kursun (Pb), antimuan (Sb), seleniyum (Se), kalay (Sn),
molibden (Mo) ve ¢inko (Zn) gibi toksik iz elementler atiklara transfer olurlar. Bu atiklardan 6zellikle
ucucu kiiller, elementlerin yiizeylerinde tutunabilecekleri ¢ok uygun ortamlar olustururlar. Atk malzeme
olan bu kiiller genellikle genis hacimli, diizenli atik sahalarda bertaraf edilmektedir. Bertaraf yontemlerinin
cogunda, kiillerin suyla temasi1 s6z konusudur. Cesitli kiil li¢i deneysel calismalar1 sonuglarina gore, ucucu
kiillerde bulunan toksik eser elementler, kiiliin suyla temas: sonucu ylizey ve yeralti sularma

gecebilmektedir.

Bu ¢alismada, iilkemizin enerji ihtiyacim1 karsilamak amaciyla 2006 yili ortalarinda faaliyete gegen, Biga
Yarimadasi’nda bulunan ve diisiik kalorili linyit kdmiiriiniin degerlendirildigi Can Termik Santraline ait
(2x160 MW) ugucu kiil érnekleri kullanmilmistir. Can Termik Santrali’nin yillik linyit ihtiyacinin ortalama
1.82 milyon ton ve agiga ¢ikaracagt yillik kiil miktarinin ise yaklagik 500 bin ton olacagi tahmin

edilmektedir.

Santralden alinan kiil drneklerinin fiziksel ve kimyasal 6zellikleri yorumlanmuis, toksik karakteristiklerini
belirlemek iizere ASTM li¢c yontemi kullanilarak toksik testler yapilmis ve bu testlerin sonuglari ¢evre ve
insan saglig1 acisindan degerlendirilmistir. Genel olarak, Can Termik Santral kiillerinin, SiO, (%) + ALOs;
(%) + Fe,0; (%) degerleri %70’ten biiyiik (ortalama % 83,052) ve CaO (%)’si ise %10’dan kiigiiktiir
(ortalama 9%7,092). Bu verilere dayanarak buradaki ucucu kiillerin ASTM C618 siiflamasina gore, diigiik

kiregli ve puzolanik 6zellige sahip F sinifi ugucu kiil olduklari sdylenebilir.

Alman kiil 6rnekleri tizerinde li¢ testleri yapilarak, farkli pH ve sicakliklarda Co, Cr, Cu, Ni, Pb, Se, Zn,

As, and Cr (VI) elementlerinin sudaki degisimleri gézlemlenmistir. Elde edilen veriler, sicaklik ve pH'in,



kiillerdeki agir metallerin yagmur ile su kaynaklarina sizmalarina etki eden dénemli faktorler olduklarini
gostermistir. Diisiik pH ' larda ve yiiksek sicakliklarda agir metal konsantrasyonlart artmistir. pH=7"de Cd ve
Pb disindaki agir metallerin, pH=3"de ise Ni ve Se disindaki agir metallerin 30°C’deki li¢ sivisindaki
konsantrasyonlar1 fazladir. pH=5 de ise agir metallerin lic sivisindaki yogunluklar farkliliklar

gostermektedir.

Termik santrallerden kaynaklanan atiklar (6zellikle ugucu kiiller) diinyada pek ¢ok kullanim alam
bulmasma ragmen, iilkemizde ¢ok siurli bir diizeyde kullanilmaktadir. Ulkemizde bu kiillerin
kullanilabilmesi igin, Oncelikle kimyasal, sizdirma, gecirgenlik ve toksisite gibi 6zelliklerinin tespit
edilmesi ve elde edilecek sonuglar dogrultusunda kullanim alanlarmin belirlenmesi gerekmektedir. Aksi

takdirde, bu atiklar ¢evre ve insan saglig1 acisindan ciddi problemler yaratacaktir.
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Abstract

Thermal power plants using lignite not only create atmospheric pollution but also may create potentially
hazardous problems in terms of the environment and the human health due to the solid wastes (fly ashes
and slug). As the lignite is burnt, the toxic pollutants such as arsenic (As), cadmium (Cd), lead (Pb),
antimony (Sb), selenium (Se), tin (Sn), molybdenum (Mo) and zinc (Zn) are transferred to the wastes. Of
these wastes, especially the fly ashes cling to the surfaces of the elements. Such ashes are normally
eliminated in large waste disposal areas. In all waste elimination methods the ashes generally contact
water. According to the results of various experimental ash lich studies, the toxic elements in the fly ashes

may be transferred to the surface and groundwater.

Ash from Can thermal power plant (2x160 MW), which was built to supply energy by using the low calorie
lignite coal at Biga peninsula, was used for experiment in this study. The plant burns 1.82 million tons of

lignite and produces about 5 thousand tons ash per year.

The objective of this study is to determine the physical and chemical properties of fly ash. Also, by using
the ASTM lich methods toxic tests are carried out in order to determine the toxic characteristics. The ashes
of Can thermal power plant have more than 70% SiO» (%) + Al,Os (%) + Fe,Os (%) values (average 83.052
%) and CaO (%) is less than 10% (average 7.092 %). Based on these values, fly ashes can be classified as

F class (according to the ASTM C618) which has low calcareous and pozzolanic (bonding) characteristics.



In this paper, Can thermal power plant fly ash samples have been evaluated in terms of heavy metal
leachability under various experimental methods in order to determine the effects of leachant temperature
and pH. Co, Cr, Cu, Ni, Pb, Se, Zn, As, and Cr (VI) element concentrations were determined. Results
showed that when pH=7, all heavy metals concentrations are higher than both Cd and Pb. When pH is
changed from pH=7 to pH=3, all heavy metals are higher than Ni and Se. On the other hand at pH=5, there

is no clear variability each heavy metals have distinct features in terms of concentration.

The thermal power plant wastes in the world (especially the fly ashes) can be utilized in many ways.
However, fly ashes have used very limit in Turkey. Before using such fly ash wastes, it is important to
determine the permeability, leakage and toxicity characteristics besides the chemical properties. Such
determinations will eliminate the negativities in terms of environment and human health and thus, the

national economy will be promoted.
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