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Etili komiir ocag tilkemizin kuzeybatisinda, Can komiir havzasinda yer almaktadir. Can ko-
miirii diistik kalorifik degeri ve yiiksek kiikiirt igerigi ile karakteristiktir. 1980’li yillarin ba-
sindan beri asit maden drenaji (AMD) problemi olan sahada, farkli biiyiikliiklerde 9 tane asit
maden golii bulunmaktadir. Bu ¢alisma kapsaminda, 1990’11 yillarin basindan beri bosaltil-
mamis olan ve 32.847 m? alanina sahip bir asit maden golii segilerek farkli noktalardan 6rnek
almmustir. Dogal ve ultrases mekanik kuvvet etkisi ile aktive edilen ugucu kiil kullanilarak asit
maden g6l suyundaki metal giderimine etkisi laboratuvar ortaminda kesikli testler ile arasti-
ridmistir. Goliin pH degeri 2,66, elektriksel iletkenlik degeri 5.200 pS/cm, asiditesi 2.000 mg
CaCO,/1 olarak dlgiilmiis olup, yliksek konsantrasyonda siilfat (3.000 mg/l) ve demir (203
mg/l) icermektedir.

Canakkale ilinde yilda 64.680 ton kiil atig1 olusan akiskan yatakli bir termik santralden ugucu
kiil adsorbent madde olarak saglanmistir. Ugucu kiil alkali karakterde olup, pH degeri yaklasik
11ydir. Kiil 20 kHz frekansta ve 30 dakika siiresince ultrases cihazi ile aktive edilerek, yiizey
alan1 arttirilmis ve partikiil ¢ap araligi azaltilmistir. Ultrasonik mekanik giiclin ugucu kiil yiize-
yinde meydana getirdigi fiziksel degisimler partikiil boyut ve BET analizleri ile, kimyasal ve
mineralojik degisimler ise XRF, XRD ve SEM/EDX analizleri ile tespit edilmistir.

AMD:kil orani farkli dozlarda (20:1, 10:1, 5:1, 2.5:1) ve siirelerde (0.5 ile 6 saat arasinda)
uygulanmis ve metal giderimindeki etkisi arastirilmistir. % 95-99 oraninda demir giderimi,
dogal ucucu kiil ile optimum 2 saat adsorpsiyon siiresi sonunda 2.5:1 (AMD:kiil) oraninda elde
edilirken; ayn1 deneysel sartlarda aktive edilen ugucu kiil ile yiiriitiilen deneyde optimum 1
saat adsorpsiyon siiresi sonunda 5:1 (AMD:kiil) oraninda elde edilmistir. Elde edilen sonuclara
gore, ultrases ile aktive edilen ucgucu kiiller sayesinde daha kisa siire ve daha az dozda ugucu
kiil kullanarak metal gideriminde basarili sonuclar elde edilmistir. Bu ¢aligma ile iki farkli kir-
leticinin ¢evresel riskleri minimize edilmis olup, lilkemizde ilk kez uygulanan bu ¢alismanin
asit maden drenaj1 problemli sahalar i¢in 6rnek saglayacagi diistiniilmektedir.
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ABSTRACT

Etili coal mine is located in Can coal basin, northwest of the Turkey. Can coal is characterized
by low calorific value and high sulfur content. The area with an acid mine drainage (AMD)
problem since the beginning of the 1980s contains 9 acid mine lakes of varying sizes. Within
this study, an acid mine lake with 32,847 m? area which has not drained since the 1990s was
chosen and samples taken from different points. The effect of natural fly ash and activated fly
ash by ultrasound mechanical force on removal of metals from the acid mine lake water was
researched in the laboratory with batch tests. The lake water had pH value 2,66, electrical
conductivity value 5200 uS/cm, and acidity 2000 mg CaCO /I and contained high concentra-
tions of sulfate (3000 mg/l) and iron (203 mg/l).

The adsorbent material of fly ash was obtained from a fluid-bed thermal power plant creating
64,680 tons of fly ash in Canakkale. The fly ash had alkali character with pH nearly 11. The
ash was activated with an ultrasound device at 20 kHz frequency for 30 minute duration to inc-
rease the surface area and reduce the particle diameter interval. The physical changes caused
by the ultrasonic mechanical force on the surface of the fly ash were identified by particle size
and BET analysis, while chemical and mineralogical changes were identified with XRF, XRD
and SEM/EDX analyses.

Using different AMD:ash ratios (20:1, 10:1, 5:1, 2.5:1) and durations (0.5-6 hr), the effect on
metal removal was researched. While 95-99% iron removal in the range was obtained with
natural fly ash with optimum 2 hour adsorption time and 2.5:1 (AMD:ash) ratio, experiments
under the same experimental conditions using activated fly ash obtained an optimum 1 hour
adsorption period with 5:1 (AMD:ash) ratio. According to the obtained results, activated fly
ash by ultrasound provides successful results for metal removal in a shorter time and with
smaller fly ash dose. This study minimizes the risks of two different pollutants, and with appli-
cation for the first time in Turkey, is considered to provide an example for areas with acid mine
drainage problems.
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