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fklim degisikligine neden olan sera gazlarindan en énemlilerinden biri olan CO, gaz1 atmos-
ferde 405 ppm konsantrasyon diizeyine ulasmis olup, elektrik iiretimi, 1sitma uygulamalari,
sanayi ve tagitlardan kaynaklanan emisyonlar bu gazin ana kaynaklari olarak bilinmektedir.

Fosil yakitlarin bilinen karbon emisyon etkilerinin yani sira, yenilenebilir enerji kaynaklar1
arasinda yiiksek kapasite faktorleri ile onemli bir yere sahip olan jeotermal enerji santrallerin-
den de jeotermal rezervuarlarin karakterine ve santral i¢in secilen ¢evrime bagli olarak farkl
konsantrasyonlarda CO,, H,S gibi yogusmayan gazlar atmosfere salinmaktadir. Ozellikle Tiir-
kiye ve Italya gibi jeotermal kaynaklara sahip iilkelerde, jeotermal kaynakli CO, gaz1 salimi
diinya genelinde ayn1 kaynaklardan salinan CO,’in iizerinde bir egilim gostermektedir.

Tiirkiye’de jeotermal kaynaklardan enerji {iretimi yapilan Bat1 Anadolu’da halen ikili ¢evrim,
tekli/coklu flag cevrimler gibi farkli santral ¢evrimlerinin kullanildig1 40 adet jeotermal enerji
santralle 1100 MWe iizerinde enerji liretimi yapmakta olup, projelendirilmis santrallerle bu
kapasitenin birkag yil icerisinde 1800 MWe diizeyine ulagmasi beklenmektedir. Bu santral-
lerden salman yogusmayan gazlarm % 95-98 oraninda CO, gazindan olustugu belirlenmis
olup, bu gazimn biiyiik bir kisminin iyi bir jeotermal rezervuar 6zelligi gosteren Paleozoyik
yasli Menderes Metamorfikleri igindeki mermer, kirectaglarindan kaynaklandigi saptanmustir.
Bu bolgedeki jeotermal santrallerden kaynaklanan CO, gazinin 900-1300 gr/kws araliginda
degistigi ve kapali ¢evrim kullanilmamasi nedeniyle bu gazin sogutma kulelerinden atmosfere
salinmasinin kagmilmaz oldugu gézlenmektedir. Toplam salinan gazin ancak ¢ok kiigiik bir
orani kuru buz iiretimi amactyla kullanilabilmektedir. Tiirkiye’de gerek Kyoto gerekse Paris
fklim Anlagmalari nedeniyle bu emisyon miktarlarmi diisiirmek durumunda bulunmaktadir.

Diinyadaki genel sorunlardan biri olan CO, gazinin tutularak depolanmasi veya bagka bir
iiriine, enerji kaynagima doniistiiriilmesi uzun siiredir calisilmakta olup, bunlardan bir tanesi
de Bat1 Anadolu’daki santrallerde de teorik olarak uygulanmasinin miimkiin olabilecegi 6n-
goriilen etanol, biyodizel tiretimidir. Bu baslangi¢ asamasindaki tasarim caligmasi 6zellikle
Helioculture prosesi ile CO, yardimiyla etanol ve biyodizel iiretiminin jeotermal santrallerde
uygulanabilirligi tartisilacaktir.
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ABSTRACT

CO, gas is the most influential one that cause greenhouse effect and it has been reached to
400 ppm at atmosphere. Main sources of CO, are declared as electricity production, heating
applications, emissions due to industry and transportation.

Beside carbon emissions effect of hydrocarbons, geothermal power plants, which has highest
capacity factors among renewables sources, emit non-condensible gases such as CO,, H,S at
different concentrations based on geothermal reservoir characteristics and selected power
cycle for the system. Especially Turkey and Italy, which have geothermal sources, geothermal
based CO, gas emissions are recorded higher than rest of geothermal sources around the
world.

There are 40 numbers installed geothermal power plants and they produce energy by using
different power cycles such as; binary, single/multi-flash systems in Western Anatolia. Total
capacities of these power plants are more than 1100 MWe now and it is expected to reach to
1800 MWe in a few years. It has been determined that non-condensable gases emitted from
these plants are composed of 95-98% CO, gas and it due to good reservoir rocks such as
marbles and limestones of Paleozoic aged Menderes Metamorphics. In Western Anatolia, CO,
emissions, which have been emitted by geothermal power plant, are changed 900-1300 gr/kwh
and it is inevitable because of using open cycles. Only small amount of CO, emissions have
been used to produce dry ice in the region. However, Turkey has to reduce emissions according
to both Kyoto and Paris Climate Agreements.

One of the general problems of the world is to capture of CO, gas and its storage or convert to
another product have been studying by researchers for a long time. One of the solution may et-
hanol and biodiesel production from geothermal CO,in Western Anatolia. In this preliminary
design study, of application of Helioculture process to geothermal power plants to produce
ethanol and biodiesel using by CO,will be discussed.
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