ONAY

Zeynep KARAMAN tarafindan Yrd. Dog. Dr. Mutlu YALVAC danismanhginda ve Yrd. Dog. Dr.
Serpil SAVCI ikinci danismanhiginda hazirlanan “Antep Fistigi Isleme Endiistrisinden
Kaynaklanan Kati Atiklarin Boyar Madde Adsorpsiyonunda Kullanim Potansiyelinin
Aragtirilmas1” bashkl ¢calisma agagida imzalar1 bulunan jiri iiyeleri tarafindan 15 Aralik 2017
tarihinde yapilan Tez Savunma Sinavi sonucunda oy birligi ile Yiiksek Lisans tezi olarak kabul

edilmistir.
: iZvA
Gorevi Unvani, Adi ve Soyadi Z3
- . ! \
Baskan Prof. Dr. Cengiz OZMETIN & e

Uye Yrd. Dog. Dr. Mutlu YALVAC

Uye Yrd. Dog. Dr. Hiidaverdi ARSLAN MV(-/)

Yukaridaki Jiiri karari Fen Bilimleri Enstitiisii Yonetim Kurulw'nun 22../52../2045 tarih ve

3
s
5
=
£

W 3
i
4
wf %

RIS
rof-Dr. Ayla QE,'LL%.(

Fen gl}ft}%?frl\ﬁgﬁpm Mu, liril

Sl

Bu tezde kullanilan dzgiin bilgiler, sekil, tablo ve fotograflardan kaynak gdstermeden alinti

yapmak 5846 sayili Fikir ve Sanat Eserleri Kanunu hiikiimlerine tabidir.




OZET

ANTEP FISTIGI iSLEME ENDUSTRISINDEN KAYNAKLANAN KATI ATIKLARIN BOYAR
MADDE ADSORPSIYONUNDA KULLANIM POTANSIYELININ ARASTIRILMASI

Bu ¢alismada yaygin kullanilan tekstil boyalarindan, Remazol Brillant Blue R (RBBR),
Reactive Red 45 (RR45), Acid Red 42 (AR42), Basic Red 18 (BR18)'in Antep fistig1 endiitrisi kati
atifn (AFKA) kullanilarak adsorpsiyon yontemiyle giderimi arastirilmigtir. Adsorpsiyon
islemine, pH, baslangi¢ boyar madde konsantrasyonu, adsorban miktar: etkisi arastirilmistir.
Yapilan optimizasyon sonucunda, RBBR, RR45 ve AR42 boyar maddeleri i¢cin AFKA’nin
adsorpsiyon kapasitesinin pH 2’de, BR18 i¢in ise adsorpsiyon kapasitesinin pH 4’de en yiiksek
oldugu tespit edilmis bununla birlikte adsorpsiyon ¢ozeltisinin orijinal pH1 6’ya yakin
oldugundan BR18 pH 6’da ¢alisilmigtir. Baslangi¢ boyar madde optimizasyonunda RBBR igin
300 mg/L’den itibaren, RR45 700 mg/L’den, AR42 i¢in 1300 mg/L'den, BR18 igin 1700
mg/L'den itibaren sistemin dengeye ulastigi tespit edilmistir. RBBR i¢cin 2,5 g/L AFKA
kullanildiginda %74,78, 7,5 g AFKA kullanildiginda giderim yiizdesinin %91,075 ; RR45 i¢in 2,5
g/L AFKA kullanildiginda %76,024, 6,5 g AFKA kullanildiginda giderim yiizdesinin %87,034;
BR18 i¢in 2,5 g/L AFKA kullanildiginda %93,964, 7,5g AFKA kullanildiginda %88,192; AR42 i¢in
3,75g kullanildiginda %90,234, 5g AFKA kullanildiginda %87,444 oldugu belirlenmistir. Kesikli
deneylerden elde edilen sonuglarla Langmuir ve Freundlich izoterm sabitleri i¢in hesaplamalar
yapilmistir. RBBR, RR45, AR42 ve BR18 boyar maddelerinin AFKA {izerine adsorpsiyonunda
adsorpsiyon kapasiteleri sirasiyla 16,739 mg/g, 35,336 mg/g, 85,641 mg/g ve -127,764 mg/g
olarak hesaplanmistir. RBBR, RR45, AR42 ve BR18 boyar maddelerinin AFKA iizerine
adsorpsiyonunun hizlar1 yalanci ikinci dereceden hiz denklemine uydugu goriilmistiir.
AFKA'nin yiizey morfolojik 6zelliklerin tanimlanmasinda taramali elektron mikroskobu (SEM,
FEIQuanta 450 FEG) ve organik bilesiklerin tanimlanmasinda Fourier Déniisiim Kizilotesi
(FTIR) spektroskopisi kullanilmistir. AFKA'nin sulu ¢6zeltilerden boyar madde gideriminde
etkili, kolay elde edilebilir, bir adsorban oldugu tespit edilmistir. Ayn1 zamanda endiistriyel bir
atik olan AFKA, reaktif, asidik, bazik boyar maddelerin gideriminde ¢evre dostu bir adsorban
olarak kullanilabilecegi bulunmustur.
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kat1 atig1 (AFKA), Langmuir, Freundlich.
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ABSTRACT

INVESTIGATION OF THE POTENTIAL USE IN DYE ADSORPTION OF SOLID WASTES FROM
PISTACHIO INDUSTRY

In this study, the removal of Remazol Brilliant Blue R (RBBR), Reactive Red 45 (RR45),
Acid Red 42 (AR42), and Basic Red 18 (BR18) was investigated by adsorption method using
pistachio hull wastes (AFKA). The effects of various parameters such as pH, initial dye
concentrations, adsorbent amount, mesh spacing optimization of adsorbent material were
studied. As a result of the optimization, it was determined that the adsorption capacity of AFKA
for RBBR, RR45 and AR42 was the highest at PH 2 and the adsorption capacity for BR18 was at
pH 4. The adsorption solution was close to the original pH of 6 and BR18 pH 6 . It has been
determined that the system has stabilized in the initial stromal optimization from 300 mg/L for
RBBR to 700 mg/L for RR45, 1300 mg/L for LR42 and 1700 mg/L for BR18. 74.78% when using
2.5 g/L AFKA for RBBR, 91.075% of the percentage of remission when 7,5 g AFKA was used;
76,024% when using 2,5 g/L AFKA for RR45, 87,034% of the percentage when using 6,5 g
AFKA; For BR18, 93,964% when 2,5 g/L AFKA was used, 88,192% when 7,5 g AFKA was used;
For AR42 it was determined to be 90,234% when using 3,75 g and 87,444% when using 5g
AFKA. Calculations were made for the Langmuir and Freundlich isotherm constants with the
results obtained from the intermittent experiments. Adsorption capacities of RBBR, RR45, AR42
and BR18 adsorbents on AFKA adsorption were calculated as 16,739 mg/g, 35,336 mg/g,
85,641 mg/g and -127,764 mg/g, respectively. The rates of adsorption of RBBR, RR45, AR42
and BR18 on AFKA were found to be pseudo second order to velocity equations. Scanning
electron microscopy (SEM, FEIQuanta 450 FEG) was used to describe surface morphological
features of AFKA and Fourier Transform Infrared (FTIR) spectroscopy was used to describe
organic compounds. AFKA has been found to be an effective, easily obtainable adsorbent in the
removal of dyestuffs from aqueous solutions. At the same time, AFKA, an industrial waste, has

been found to be an environmentally friendly adsorbent for the removal of reactive, acidic, basic
stains.

Keywords: RBBR, RR45, AR42, BR18, SEM, FTIR, Adsorption, Pistachio hull waste (AFKA),
Langmuir, Freundlich.
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