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Abstract: 
          This study was done to find a cheap, available and ecofriendly materials that can remove eosin y dye 

from aqueous solutions by adsorption in this study, two adsorbent materials were used, the shells of fresh 

water clam (Cabicula fluminea) and walnut shells. To make a comparison between the two adsorbents, five 

experiments were conducted. First, the effects of the contact time, here the nut shell removed the dye 

quickly, while the C. flumina need more contact time to remove the dye. Second, the effects of adsorbent 

weight were examined. The nut shell was very promising and for all used adsorbent weight, the R% ranged 

from 94.87 to 99.29. However C. fluminea was less effective in removing the dye with R% ranged from 

47.59 to 55.39. The third experiment was initial dye concentration. The C. fluminea showed very low ability 

to remove eosin y , while the nut shell was more effective in removing the dye with R% up to 97.36 and an 

inverse correlation between the increase of initial dye concentration and R%. The fourth experiment was the 

effect of pH value of the solution and the adsorbent particles size. The results show that fine particles were 

more effective than granular particles. Throughout the whole study, the walnut shell was very promising in 

removing the dye, while the C. fluminea shell was much less effective than the walnut shell.  
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 Introduction: 
In general, water treatment can be 

condensed into three major processes: physical 

treatment, specifically filtration and adsorption, 

chemical treatment, and the third type is energy 

intensive treatment (1). One of the most interesting 

applications adsorption is to get rid of dyes from 

wastewater by using a different types of adsorbents 

such as activated carbon, fly ash, and clay (2). 

          Dyes are used in different types of 

manufacturing and they are used for coloring 

various products. It is known that many dyes are 

artificial aromatic compounds, and the release of 

these dyes to the aquatic system raises concerns 

from an aesthetic and toxilogical point of view, 

primarily due to the fact that they affect the value of 

water as well as the aquatic organisms (3).  Eosin Y 

dye is an acidic, hetero cyclic dye containing 

bromine atoms. It is used in many fields such as the 

leather industry, ink and fluorescent pigment (4).   
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The walnut (Juglans regia L.) is a big 

deciduous tree that can be as tall as 25-35 meters 

and live to 100-200 years. The fruits of this tree 

mature throughout the summer and have the shape 

of rounded nuts with a radius up to 3 cm and weight 

up to 18 gm (5). 

 Both trees and dry fruit have been used for 

cosmetic and pharmaceutical use and it is rich with 

antioxidants (6).  

Cabicula fluminea, which also called Asian clam, is 

an invasive snail found in fresh water (river and 

lake) with a short life span. It is a bivalve with a 

globular shell which has a brown color and lives in 

the sediments (7, 8).   

         Many studies have been conducted using 

adsorption to remove dyes from aqueous solutions 

(9, 10, 11). This study is has been carried out to find 

the best adsorbent to get-red of Eosin Y dye.    

 

Materials and Methods (12, 13) 
Preparation of the solution 

A stock solution with 20mg/L concentration 

of Eosin Y dye was prepared by dissolving 0.02 gm 

of powdered dye in one liter of D.W., and then used 

in the following experiments.  
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Preparation of the adsorbent  

          Two types of adsorbent were used in this 

study, the first one was walnut shell. The dried 

walnuts were activated by sucking it in H3PO4 

(10%) for one hour and then dried in the oven. It 

was cooled and ground to a powder by using an 

electrical grinder (First Macina / China). The 

second adsorbent was C. fluminea shell, which was 

prepared similar to the walnuts.  
 

The experiments 

          Five experiments were performed to observe 

the effectiveness of the adsorbents and to compare 

the two. The first experiment was to test the 

effectiveness of the contact time on the adsorption 

of Eosin Y. A series of time (10, 20, 30, 40, 50, 60 

minutes) was used, with initial dye concentration of 

20mg/L and the sample volume of 50 ml. The 

adsorbent weight was 1.2 gm and 0.9 gm for C. 

fluminea shell and walnut shell respectively. 

          The second experiment was done to find the 

effect of adsorbent weight on the adsorption 

process. A series of adsorbent weights were used 

(0.4, 0.8, 1.2, 1.6 and 2 gm) for C. fluminea shell 

and (0.3, 0.6, 0.9, 1.2 and 1.5 gm) walnut shell. The 

time contact was 10 minutes for C. fluminea shell 

and 60 minutes for the walnut shell with aninitial 

dye concentration of 20mg/L and asample volume 

of 50ml. 

          The third experiment was prepared to find out 

the relationship between adsorption and initial dye 

concentration. A series of initial dye concentration 

was used (5, 10, 15, 20 and 25mg/L) for C.fluminea 

shell and (10, 20, 30, 40 and 50mg mg/L) for 

walnut shell, with adsorbent weight 1.2 and 0.9gm 

for C. fluminea and walnut shell respectively. 

Contact time was 10 minutes, adsorbent weight 1.2 

gm, volume sample was 50ml for C. fluminea shell.  

The contact time was 60 minutes, adsorbent weight 

was 0.9 gm, volume of sample was 50 ml for the 

walnut shell.  

          The fourth experiment was carried out to find 

the effects of pH of the solution on the adsorption of 

eosin Y. Three types of medium was used; acidic 

(pH=3), neutral (pH=7) and alkaline (pH=9). The 

contact time was 10, 60 minutes for C. fluminea and 

walnut shell respectively. The adsorbent weight was 

1.2, 0.9 gm for C. fluminea and walnut shell and the 

initial dye concentration was 20 mg/L and the 

sample volume was 50 ml.  

          The fifth experiment was done to find the 

effect of the adsorbent particle size. Two type were 

used; granular and powder, with initial dye 

concentration 20mg/L, adsorbent weight 0.9gm, 

contact time of 60 minutes and sample volume of 

50ml for walnut shell. 
 

Measurements 

         All the samples were kept in the shaker for 

each selected contact time and after that they were 

transferred to centrifuge for 10 minutes. Then we 

used only the supernatant, which then was measured 

by using the spectrophotometer at   λmax= 517 nm 

(14). 

 

Results and Discussions: 
          In this work, we searched for new materials 

that can be cheap, available and ecofriendly for 

adopting eosin y. In this study a comparison was 

done between C. fluminea and walnut shells. 

          The first experiment was performed to 

determine the best contact time for adsorption. The 

results show that generally the nut shell was more 

efficient in removing eosin y than C. fluminea shell. 

The nut shell reached high R% quickly and there 

was a direct correlation between the increase in 

contact time and the increase in R%. The results 

agree with the finding of (15), while for the C. 

fluminea shell was wobbling it reach the highest 

R% after 60 minutes, which was similar to the 

results of (16). Generally the C. fluminea showed 

very low ability to remove eosin y and the nut shell 

was more effective than C. fluminea shell. In Fig. 1, 

the difference between the two adsorbent can be 

seen, potentially due to the differentiation between 

their availability of surface area for the adsorption 

and the affinity between the dye particles and the 

adsorbent.  

Figure 1. The effects of the contact time on the 

adsorption process  
 

          After determining the best contact time for 

adsorption, the second experiment was done to 

determine the best adsorbent weight. The results 

show that the nut shell was very promising at all 

weights, with R% ranged from 94.87 to 99.29.  The 

results are analogous to the results found by (17), 

while the C. fluminea was less effective in 

removing the dye with R% ranged from 47.59 to 

55.39, as shown in Table 1 and Fig 2. It is worth 

mentioning that we used different adsorbent weights 
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because the nut shell gave a very high R% at low 

weight and vice versa for C. fluminea. 

 

Table 1. The effects of adsorbent weight on the 

adsorption process 
C.fluminea Nut shell 

Adsorbent 

weight 

R% Adsorbent 

weight 

R% 

0.4 55.05 0.3 97.93 

0.8 52.80 0.6 96.52 

1.2 55.39 0.9 94.87 

1.6 47.59 1.2 99.29 

2 49.51 1.5 95.22 

 

 
Figure 2. Shows effects of the adsorbent weight 

on the adsorption of the Eosin Y dye  
 

          The third experiment was completed to find 

the effects of the initial dye concentration on the 

adsorption process. For C. fluminea shell, there was 

an inverse correlation between the increase of initial 

dye concentration and R%, which can be explain by 

the fact that at the lower concentration the surface 

area available for adsorption is more than the 

available dye particles in the solution and vice versa 

(18). The C. fluminea show very low ability to 

remove eosin y, while the nut shell was more 

effective in removing the dye with R% up to 97.36. 

There was an inverse correlation between the 

increase of initial dye concentration and R%, as 

illustrated in Table 3 and Fig. 3.  
 

Table 2. The effects of the initial dye 

concentration on the adsorption process. 

C. flumina Nut Shell 

Initial dye 

Concentration 

(mg/L) 

R% 

Initial dye 

Concentration 

(mg/L) 

R% 

5 27.93 10 90.15 

10 26.98 20 96.17 

15 24.13 30 97.36 

20 10.87 40 95.01 

25 15.37 50 81.13 

 

Figure 3. The effects of initial dye concentration 

on the adsorption process 
 

          The fourth experiment was conducted to find 

the best medium for adsorption of eosin y. From the 

results shown in Fig.4, it is clear that R% was very 

high with walnut, while the C. fluminea was very 

weak in removing eosin y. Both adsorbents show 

that R% was higher in the acidic medium than in the 

alkaline medium and that can be explain by the fact 

that cationic dye will be adsorbed better in the 

acidic medium. The results of this study was similar 

to the results of (19, 20).  
 

 
Figure 4. The effects of the solution pH value on 

the adsorption process 
 

          Throughout the whole study, the walnut shell 

was more effective than the C. fluminea in 

removing of eosin y, so in the fifth experiment, the 

effect of the particles size on the adsorption process 

was examined. Two types were used, fine powder 

and granular particles. The results shown in Fig. 5 

illustrate that the fine powder was the best for 

adsorption. This can be explained by the fact that 

for the same weight used the fine powder provide 

much more surface area for adsorption than 

granular particles. 
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Figure 5. The effects of the particles size on the 

adsorption process 

 

Conclusion:  
          Throughout this study we found that the nut 

shell is a very good candidate to use as adsorbent to 

remove eosin y from aqueous solutions, while the 

C. flumina was less effective in removing the dye.  
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 من المحاليل المائية  Eosinدراسة مقارنة  كفاءة مادتين مدمصه إلزله صبغة 

 
خالد المطيري علي

1
سما احمد مصطفى                   

2
جاسم محمد سلمان                     

3
 

 
1

 ، جامعة بابل، بابل، العراق.مركز البحوث و الدراسات البيئية 
2

 بابل، العراق. ،جامعة القاسم الخضراء ،كلية علوم البيئية قسم الصحة البيئية، 
3

 ، بابل، العراق.جامعة بابل ،كلية العلوم ،قسم علوم الحياة 

 

 الخالصة:
من  Eosine Yتم اجراء هذا البحث إليجاد مواد جديدة رخيصة الثمن، متوفرة وصديقة للبيئة ولها القابلية على ازالة صبغة ال 

المطحونة  C. flumineaالمحاليل المائية باستخدام طريقة االمتزاز، في هذه الدراسة تم استخدام مادتين كمادة مازة مقترحة هما اصداف محار 

وقشور الجوز المطحونة. ولغرض تطبيق مقارنة بين اداء كال المادتين تم اجراء خمس تجارب تضمنت: قياس أفضل زمن لالمتزاز، تأثير 

از المادة المازة على االمتزاز، تأثير تركيز الصبغة في المحلول على عملية االمتزاز، تأثير االس الهيدروجيني للمحلول على عملية االمتز كمية

وتأثير حجم ذرات المادة المازة على االمتزاز. وخالل كل التجارب المذكورة اعاله وجد ان قشور الجوز اعطت نتائج مبشرة وجيدة وأفضل 

 ر من كفاءة اصداف المحار. بكثي

 
 .،   اصداف المحار، قشور الجوزEosin Yادمصاص، تلوث، صبغة : المفتاحيةالكلمات 

 
 


