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ABSTRACT

Today, industrialization and population growth have led to an increasing of
environmental pollution that is becoming a threat for human life. Synthetic dyes are
widely used in various areas such as textile, paper, food, cosmetics, paint and plastic
industries. Dyes usually have a synthetic origin and complex aromatic molecular
structures which make them more stable and more difficult to biodegrade. Thus,
discharging the wastewaters including dyes to natural receiving waters is an
undesirable condition [1]. It is also known that these wastewaters are carcinogenic
and toxic for aquatic organisms [2]. Hence, the removal of dyes from wastewater has
gained increasing importance in ecological and environmental view. Various treatment
methods have been used for removal of impurities from wastewater. Adsorption is a
widely used process. The major advantages of an adsorption treatment for the control
of water pollution are less investment in terms of initial development cost, simple
design and easy operation [3]. Activated carbon is the most widely used adsorbent in
the adsorption processes. The activated carbon has appeared to be an attractive
adsorbent due to its high surface area, high porous structure, high adsorption capacity

and surface reactivity.

In this study, activated carbon was prepared from pumpkin seed shell by chemical
activation using ZnCl, and the prepared activated carbon was used to remove dye
stuff from aqueous solutions. In the experimental studies, methylene blue, which is
used in many sectors such as medicine, textile industry and ink production was used.
Adsorption equilibrium time was determined by kinetic study. Furthermore, the effects
of the adsorbent dosage, the initial dye concentration and the temperature on the
adsorption were also investigated. The rate of adsorption was found to conform to the
pseudo-second-order kinetic model and the Langmuir isotherm equation showed
better fit at 45 °C. The results showed that the activated carbon produced from

pumpkin seed shell was a convenient adsorbent for methylene blue removal.
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OZET

GlUnumiuzde artan niifus ve endistriyel faaliyetler sonucunda cevre kirliligi artmakta
ve bu kirlenme canh yasami ve insan saghdi icin giderek bir tehdit haline gelmektedir.
Tekstil, kadit, plastik, gida, kozmetik, boya gibi bir cok endistride (Uriinlerin
renklendirilmesinde boyalar yogun bir bicimde kullaniimaktadir. Oldukca kararli ve
biyolojik bozunmasi gok zor olan sentetik kaynakli kompleks aromatik molekul yapilar
olan bu maddelerin atik sularinin alici sulara verilmesi istenmeyen bir durumdur [1].
Ayrica bu atik sularin su canlilari icin kansorojen ve toksik oldugu bilinmektedir [2]. Bu
nedenle atik sulardan arindirilmalari ¢evresel acidan oldukga dnemlidir. Atiksulardan
kirliliklerin uzaklastiriimasinda cesitli yéntemler kullanilmaktadir. Adsorpsiyon yaygin
olarak kullanilan bir yéntemdir. Su kirliligi kontroliinde adsorpsiyon kullaniimasinin
temel avantaji ilk yatirm maliyeti dlsuk, basit dizaynl ve kolay isletilebilir olmasidir
[3]. Adsorpsiyon ydnteminde en c¢ok kullanilan adsorban aktif karbondur. Aktif
karbonun genis ylzey alani, gézenekli yapisi, yuksek adsorpsiyon kapasitesi ve yuzey

reaktivitesi bu adsorbani adsorpsiyon calismalarinda cazip kilmaktadir.

Bu calismada kabak cekirdedi kabugundan ZnCI, kimyasal aktivasyonu ile elde
edilen aktif karbonun boyar madde giderimindeki etkinligi arastiriimistir. Arastirmada
tip alaninda, tekstil endlstrisinde ve mirekkep Uretiminde ylksek miktarlarda
bulunan Metilen Mavisi segilmistir. Boya giderimi Uzerine kinetik calisma yapilarak
adsorpsiyon denge zamani belirlenmis, ayrica adsorban madde miktarinin, baslangig
boya derisiminin ve sicakhdin etkisi incelenmistir. Adsorpsiyon sirecinin kinetik
modelinin sdzde II. mertebeden kinetik modelle uydugu ve 45 °C adsorpsiyon
sicaklikhginda elde edilen denge verilerinin degerlendirilmesi sonucu Langmuir
adsorpsiyon modeline uydugu goérilmektedir. Kabak cekirdegi kabugundan elde edilen

aktif karbonun, Metilen Mavisi gideriminde etkili oldugu belirlenmistir.

Anahtar Kelimeler
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TABLES/TABLOLAR

Table 1. Constants of kinetic model.

Constants of kinetic model

Je,cal. Qe,exp. K1 ka R?
(mg/g) | (mg/g) | (min'") | (g/mg.min)

57.07 | 122.68 | 0.0041 | - 0.9874
129.87 | 122.68 | - 1.24.10% | 0.9998

Table 2. Constants of Langmuir ve Freundlich isotherm.

Constants of Langmuir

Temperature | qm b R2

(°0) (mg/g) | (L/mag) Re
45 181.81 | 0.123 | 0.9870 | 0.05
Constants of Freundlich
Temperature (°C) | K¢ n R?

(mg/g)

45 (°C) 24.21 | 2.37 0.9267
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