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In this work, quince leaves, which are a natural adsorbent, were used in their pure form without any chemical 

treatment. The leaves were subjected sequentially to washing, air drying, and oven drying processes. After oven drying, 

the quince leaves were crushed into small pieces to increase their surface area. The prepared adsorbent was used to 

determine the optimum conditions for the adsorption of disperse orange 30 (DO-30) from simulated synthetic wastewater. 
Within this scope, parameters such as adsorbent dosage (0.8 g and 1 g), 10, 30, 60, 90, and 120 min as contact time, 25, 

30, 40, 50, and 60 °C as adsorbtion temperature, and 50, 100, 150, 200, 250, 300 mg/L as initial dye concentrations were 

investigated. Based on the experimental data obtained, the adsorption behavior of DO-30 onto quince leaves was 

evaluated. Langmuir, Freundlich, and Temkin isotherm models were applied to analyze the adsorption equilibrium of 

DO-30 dye adsorbed on  quince leave bioadsorbent, while the pseudo-first-order, pseudo-second-order, and intraparticle 

diffusion models were used to examine the adsorption kinetics.  
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INTRODUCTION 

In recent years, the use of biologically derived 

adsorbents has increased in line with 

environmentally friendly and sustainable 
approaches. Biosorbents obtained from natural 

materials have attracted attention due to eco-friendly 

dye removal from wastewater. Biosorbents are 
biological materials used to adsorb or absorb 

contaminants, such as microorganisms, trash formed 

from biomass, or industrial byproducts. Heavy 
metals, dyes, and medications are just a few of the 

pollutants they have been utilized to eliminate. 

These materials are inexpensive, renewable, 

biodegradable, and require little processing. Because 
of their abundance, inherent surface functionality, 

and efficiency in binding dye molecules, plant-based 

adsorbents in particular have been thoroughly 
researched. Biosorbents, owing to their chemical and 

porous structures, can be used without any 

modification. Plant waste and biomass-based 

adsorbents are considered as alternatives to activated 
carbon due to their low cost, renewability, and lack 

of environmental impact [1-3]. Literature shows that 

quince leaves, thanks to their phenolic structures and 
functional groups, are an effective bioadsorbent for 

the adsorption of dyes such as safranin [4]. 

This study's primary goal is to investigate quince 
leaves'    adsorption   capabilities   for   removing 

Disperse orange 30 dye from artificial wastewater 
solutions. Adsorption experiments were conducted 

using dried quince leaves under different adsorbent 

dosages (0.8 g and 1 g), adsorption contact time, 
adsorption temperature, and initial dye 

concentrations. The effects of both adsorbent dosage 

on dye removal were analyzed. Furthermore, the 

suitability of the system for isotherm and kinetic 
models was evaluated based on the experimental 

data obtained, and inferences were made regarding 

the adsorption mechanism.  

EXPERIMENTAL 

Quince leaves, used as adsorbents in the study, 

were washed, air-dried, and oven-dried to remove 
impurities. The leaves were ground into small pieces 

to increase their surface area. Figure 1 shows quince 

leaves, and ground quince leaves.  

 

Figure 1. Quince leaves (a) and dried ground quince 

leaves (b) 
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Disperse orange 30 dye was supplied by SETAŞ. 

The used devices were Sigma trademark 3-18K 

model ultracentrifuge, Shimadzu UV/ VIS 2600 
spectrophotometer  and Daihan Scientific multi-heat 

mixer. The UV spectra of DO-30 dye solutions at 

different concentrations are given in Figure 2. 

 
Figure 2. UV apectra of DO-30 dye solutions at 

different concentrations  

The DO-30 calibration curve equation was 
obtained as A=0.0201C+0.9979 (R2=0.9929) 

according to Fig.2 at 450 nm absorbances. 

RESULTS AND DISCUSSION 

The dried ground quince leave bioadsorbents 

were used to eliminate the DO-30 dyestuff from 

artificial wastewater solutions via adsorption 

process. The parameters such as 10–30-60-90-120 
min adsorption contact time in 100 mg/L DO-30 dye, 

25-30-40-50–60 °C adsorption temperatures in 100 

mg/L DO-30 dye, 50-100-150-200-250-300 mg/L 
initial dye concentrations, and 0.8 and 1 g adsorbent 

dosages were applied.  

In contact time studies conducted using 0.8 and 1 

grams of adsorbent, it was seen that the adsorption 
efficiency decreased as the contact time increased. 

The graph of the relevant parameters is shown in 

Figure 3. 

 
Figure 3. Contact time effect on dye removal yield for 

0.8 g and 1 g adsorbent 

As shown in Figure 3, increasing the adsorbent 

dose from 0.8 g to 1 g and increasing the contact time 

significantly reduced the dye removal efficiency 
from 10 min. to 30 min.  This result suggests that the 

dye in the quince leaf transferred to the water over 

time. 

In temperature studies conducted between 25-60 
°C, a decrease in adsorption efficiency was observed 

with increasing temperature. The temperature study 

performed with a dosage of 0.8 g of adsorbent is 
shown in Figure 4, and with 1 g - in Figure 5. 

Langmuir [5], Freundlich [6], and Temkin [7] 

isotherm models were applied for 0.8 g and 1g of 
adsorbents at 10, 30 and 60 min.  

In studies conducted in the concentration range of 

50-300 mg/L, removal efficiency decreased with 

increasing concentration. The best removal 
efficiencies for both adsorbent dosages were 

obtained at a concentration of 100 mg/L. 

Concentration studies for 0.8 g of adsorbent are 
shown in Figure 6 and concentration studies for 1 g 

of adsorbent are shown in Figure 7. 

The highest regression coefficients were 

determined at the adsorption of 0.8 g and 1g of 
adsorbents at 30 min for Freundlich isotherm. 

(Figure 8). 

Pseudo-first-order, pseudo-second-order, and 
intraparticle diffusion models were used to 

determine the adsorption mechanism for 0.8 g and 1 

g adsorbents for 100 mg/L DO-30 dye solution as 50 
mL at 10, 30, 60, 90 and 120 min contact time. The 

highest correlation coefficient were obtained as the 

pseudo-second-order kinetic model (PSO KM) for 

0.8 g and 1 g adsorbents as following in Figure 9.  
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Figure 4. Temperature affect on dye removal yield for 0,8g adsorbent at 10 min, 30 min, 60 min 

Figure 5. Temperature affect on dye removal yield for 1g adsorbent at 10 min, 30 min, 60 min 
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Figure 6. Concentration effect on dye removal yield of 0.8 g adsorbent with different contact time 

Figure 7. Concentration effect on dye removal yield of 1 g adsorbent with different contact times 

Figure 8. The Freundlich adsorption isotherms for 0.8 g and 1 g adsorbents at 30 min adsorption time 
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Figure 9. The Pseudo Second Order Kinetic Model for 0.8 g and 1 g adsorbents between 10 and 120 min adsorption 

time 

CONCLUSION 

The results of this study revealed the potential of 

dried quince leaves without any treatment as an 
environmentally friendly and effective wastewater 

purification method and contributed to the removal 

of disperse orange 30 dye. It was found that 
increasing the contact time (from 10 min to 120 min) 

and temperature (from 25 to 60 oC) negatively 

affected the removal yield of DO-30 dye with quince 
leaves from synthetic wastewater (as 30 %). 

The regression coefficient of the Freundlich 

isotherm was higher than the Langmuir and Temkin 

model. The kinetic studies proved that the adsorption 
of DO-30 dye on quince leaves bioadsorbent fits the 

PSO KM with good correlation. 

Acknowledgement: This research was supported by 
the Scientific and Technological Research Council 

of Türkiye (TÜBİTAK) under the 2209-B Industry 

Oriented Research Project Support Programme for 

University Students (Grant Number 
1139B412500735). 

REFERENCES 

1. M. Molebatsi, B. Nkoane, N. Keroletswe, S.

Chigome, M. T. Kabomo, Environments, 12(9), 302

(2025).

2. O. Sahu, N. Singh, The Textile Institute Book Series,

The Impact and Prospects of Green Chem. Text.

Technol. 367 (2019).

3. T.A. Aragaw, F.M. Bogale, Front. Environ. Sci. 9,
764958 (2021).

4. O. Çaylak, Journal of Molecular Liquids, 433,

127960 (2025).

5. A. Dabrowski Advances in Colloid and Interface

Science, 93(1–3), 135 (2001).

6. T. Etemadinia, B. Barikbin, A. Allahresani, Surf.

Interf., 14 (2019).

7. H.K. Admawi, Progress in Engineering Science, 2(4)

100156 (2025).

t/qt= 0,4884t - 5,0827

R² = 0,9802

0

10

20

30

40

50

60

0 50 100 150

t/
q
t

t (min)

PSO KM for 0.8 g adsorbent for 100 mg/L DO-30 dye solution

t/qt = 0,4405t - 4,9202

R² = 0,9562

0

10

20

30

40

50

60

0 50 100 150

t/
q
t

t (min)

PSO KM for 1 g adsorbent for 100 mg/L DO-30 dye solution


