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Ozet

Sanayilesme ve hizli niifus artisi ile birlikte su kaynaklarinin kirlenmesi 6nemli ¢evresel sorunlardan
biri haline gelmistir. Ozellikle tekstil endiistrisi kaynakli atik sular, icerdigi sentetik boyarmaddeler
nedeniyle ¢evre ve insan sagligi agisindan risk olusturmaktadir. Bu c¢alismada, NaCl ile kimyasal
aktivasyonu gerceklestirilmis yenidiinya (Eriobotrya japonica) biyokutlesinden elde edilen aktif karbon
kullanilarak, sulu c¢ozeltilerden Reaktif Turuncu-16 boyarmaddesinin giderimi arastirilmistir.
Hazirlanan aktif karbon adsorbent olarak kullanilmis ve adsorpsiyon prosesinde pH, sicaklik, temas
siiresi, adsorbent miktari, baslangic boyarmadde konsantrasyonu gibi parametrelerin boyarmadde
giderimi iizerindeki etkileri incelenmistir. Deneysel ¢alismalar sonucunda en yiksek giderim verimi;
pH 1,00, 25 °C sicaklik, 25 dakika temas siiresi ve 0,12 g adsorbent miktarinda elde edilmistir. Ayrica
adsorpsiyona ait deneysel veriler kullanilarak bazi kinetik (yalanci birinci derece, yalanci ikinci derece
ve partikil i¢i diflizyon) ve izoterm (Langmuir, Freundlich, Temkin, D-R) modellerine uyumluluklari
test edilmistir ve elde edilen adsorbanlarin fiziksel ve kimyasal yapilarin1 yorumlamak amaciyla SEM-
EDX, Zeta potansiyel, IR ve BET analizleri yapilmistir. Hazirlanan adsorbent belirlenen optimum
kosullarda sentetik olarak hazirlanan atik su 6rneginde de test edilmistir. Adsorbentin sentetik atik
sudaki ylizde giderim degeri %98,20 olarak belirlenmistir. Elde edilen sonuclar, NaCl ile aktive edilmis
yenidinya biyokitlesinden (retilen aktif karbonun tekstil atik sularindaki reaktif turuncu 16
boyarmaddesinin gideriminde etkili, ekonomik ve ¢evre dostu bir adsorbent olarak kullanilabilecegini
gostermistir.

Anahtar Kelimeler: Adsorpsiyon, aktif karbon, Eriobotrya japonica, Reaktif Turuncu-16, tekstil atik
suyu.
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INVESTIGATION OF REMOVAL CONDITIONS FOR REACTIVE ORANGE 16 DYE
FROM TEXTILE WASTEWATER USING ACTIVATED CARBON DERIVED FROM
NACL-ACTIVATED Eriobotrya japonica (LOQUAT) BIOMASS

Abstract

Water resource pollution has become a significant environmental issue alongside industrialization and
rapid population growth. Wastewater from the textile industry, in particular, poses risks to the
environment and human health due to the synthetic dyes it contains. This study investigated the removal
of Reactive Orange-16 dye from aqueous solutions using activated carbon derived from loquat
(Eriobotrya japonica) biomass that had been chemically activated with NaCl. The prepared activated
carbon served as the adsorbent, and the effects of parameters such as pH, temperature, contact time,
adsorbent dosage, and initial dye concentration on dye removal were examined. Experimental results
showed that the highest removal efficiency was achieved at pH 1.00, a temperature of 25°C, a contact
time of 25 minutes, and an adsorbent dosage of 0.12 g. Additionally, the experimental adsorption data
were tested for fit against various kinetic models (pseudo-first-order, pseudo-second-order, and intra-
particle diffusion) and isotherm models (Langmuir, Freundlich, Temkin, and D-R); furthermore, SEM-
EDX, Zeta potential, IR, and BET analyses were conducted to characterize the physical and chemical
structures of the resulting adsorbents. The prepared adsorbent was also tested on a synthetically prepared
wastewater sample under the determined optimum conditions. The percentage removal value of the
adsorbent in the synthetic wastewater was found to be 98.20%. The results indicate that activated carbon
produced from NaCl-activated loquat biomass can serve as an effective, economical, and eco-friendly
adsorbent for removing Reactive Orange-16 dye from textile wastewater.
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