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ABSTRACT 

Dyes considered harmful pollutants that represent a serious threat to 

the aquatic environment, which require expensive materials to get rid of. It 

is consequently producing a critical situation that requires the availability 

of all efforts to solve, especially in conditions of water scarcity expected in 

the near future. Hence, the urgent need, to use cheap and eco-friendly 

adsorbents instead of traditional materials to purify and reuse water several 

times. It becomes one of the most important motives for conducting this 

research. This experiment was conducted, to compare the effect of using 

low cost adsorbent material against a traditional one with various dosages 

and various contacting periods at an ambient conditions of pH and 

temperature that are suitable for aquatic animals to remove Methylene 

Blue (MB) dye residues from water. The highest removal efficiency 

percentages of 0.1 g chitosan and silica gel toward 100 mg/l of MB dye 

were 93.1 % and 86.9 % respectively, after 60 minutes of contacting 

period. The equilibrium adsorption behavior data were fitted well to 

Langmuir and Freundlich adsorption isotherm models. Based on the 

achieved results, we recommend that the use of chitosan in purifying the 

aquatic environment from some organic pollutants such as dyes, which are 

widely used in many industries, because of the advantages of chitosan, 

which are low cost, wide availability and completely safe for the 

environment. 
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Introduction 

Synthetic dyes are extensively used by many industries including dye 

houses, pulp and paper printers, textile dyers, color photography, 

chemicals, metallurgy, leather, paint, and coatings industry, food, 

packaging, pharmacy, plastics and as additives in petroleum products 

consume considerable amounts of water, and chemical reagents during 

processing, dyeing and finishing operations (Zollinger, 1991; Selvam et 

al., 2003). The textile industry (54 %) discharges the largest amount of 

dye wastewater, contributing to more than half of the existing dye 

effluents observed in the environment worldwide (Katheresan et al. 

2018). The effluents of these industries are composed of non-biologically 

oxidisable organic components because of the molecular size and 
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structure of the dyestuffs which can cause the disposal of these wastes 

into the environment can be extremely deleterious, which affect 

photosynthetic activity in aquatic systems by reducing light penetration 

(O’Mahony et al., 2002). In Egypt, the problem of dye removal from 

industries wastewater has been considered of great interest, which 

requires the use of conventional methods for treating water, to meet the 

increasing demand for water for various uses. Based on that, a national 

effort has been launched to deal with this problem using natural, local 

adsorbents. Due to the low biodegradability of dyes, a conventional 

biological treatment process is not very effective in treating a dye 

wastewater. It is usually treated by physical and /or chemical methods 

(Garg et al., 2003). Although these treatment methods are efficient, they 

are quite expensive and have operational problems (Garg et al., 2003; 

Kapdan et al., 2000). In the past three decades, numerous approaches 

have been studied for the development of cheaper, ecofriendly and more 

effective biosorbents capable to eliminate pollutants present in synthetic 

solutions contaminated with a single type of pollutant (Piaskowski et al., 

2018). Adsorption is a physico-chemical process which considers an ideal 

option for de-colorization, which is evidenced of the effectiveness of 

adsorption for various dye types (Kapdan et al., 2000; Porter et al., 

1999) and offers great potential for treating effluents containing 

undesirable components such as color, phenols, detergents, and other 

toxic or non-biodegradable and render them safe and reusable (Gupta et 

al., 1987; 1988a; 1988b; Annadurai and Krishnan 1996 and El- 

Sherbiny et al., 2009).  

Methylene blue, a basic dye, is an important cationic heterocyclic 

aromatic chemical compound that releases aromatic amines (e.g., 

benzidine, methylene) and is a potential carcinogen (Boeningo, 1994). It 

interferes with a diversity of different fields, including the dyeing of silk, 

leather, paper, wool, and cotton, and the production of ink and copying 

paper, as well as the quality control test of concrete and mortar (Berneth, 

2003). The choice of methylene blue as an adsorbent is due to its known 

strong adsorption onto solids (Özer and Dursun, 2007). So, it has been 

used as an effective therapeutic and antibacterial to protect newly laid fish 

eggs from being infected by fungus or bacteria in the aquaculture industry 

(Tacon and Forster, 2003). Several workers have examined toxicity of 

dyes in waters on fish mortality (Rana and Raizada, 1999; Karanjkar et 

al., 2000) and  sensitivity of erythrocytes due to cell membrane 

permeability which may alter their shape or even destroy them completely 

(Sharma et al., 2007). Methylene blue has been used extensively as 
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fungicides in fish culture to treat fungi diseases. It is used to treat fungal 

infections of fish at the early stages (Drolet et al., 2004), It is effective 

against some external protozoan such as Chilodonella, Costia , and fungal 

disease, Ichthyophthirius (Drolet et al., 2004), this compound as an 

oxygen transporter, converts methemoglobin to a normal oxygen-carrying 

component of fish blood, hemoglobin (Anderson 2002). In addition, over 

the past two decades, there have been concerns about the potential 

toxicity of dyes and of their precursors, which poses a serious risk to 

aquatic living organisms (Liu and Liptak 2000; Khalaf 2016; 

Katheresan et al. 2018). It has been reported that methylene blue has 

interference with oxidation reduction processes in fish and other aquatic 

organisms (Anderson 2002). Due to repeated and persistent applications 

of methylene blue in fish ponds when treating for infections and diseases, 

large quantities find their ways  into the water bodies affect treatment. 

Many studies have been made on the possibility of adsorbents using 

mineral absorbents (activated carbon, peat, chitin, rice husk, soy meal 

hull, and agro wastes). However, the adsorption capacity of the 

adsorbents is not very effective to improve adsorption performance and 

new adsorbents are still under development (Hasan, 2008). It is well 

known that chitosan has widely been used in the preparation of various 

bio-medical products. Chitosan is easily prepared from chitin by 

deacetylating its acetamide groups with a strongly alkaline solution 

(Annadurai et al., 2012). This is the most abundant biopolymer in nature 

after cellulose. This biodegradable and biocompatible biopolymer is 

interesting because of its wide range of applications (Kumar, 2000). One 

of the most important applications is based on its ability to strongly 

adsorb a wide range of pollutants, including metal ions and organic dyes 

molecules due to the high proportions of amino functions. The 

deacetylated amino groups in chitosan can be protonated and the 

polycationic properties of the polymer are expected to contribute to the 

charged interactions with a model dye, methylene blue, which is a basic 

dye. 

Among numerous absorbent, silica gel deserves particular attention, 

considering its high thermal and chemical stability, controlled porosity, 

swelling resistance, relative rapidity in reaching equilibrium and high 

surface area (Donia et al., 2009 and Cestari et al., 2009). 

The present work aims to investigate the efficiency of Chitosan (as a 

low cost natural substance) against Silica gel (a traditional material) with 

water pH and temperature suitable for fish farming for removing 

https://www.semanticscholar.org/author/Binti-Hasan/144644086
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methylene blue dye as an organic pollutant from water which in turn 

could be used for aquaculture and other purposes.     

Materials and Methods 

This work was conducted in Limnology Department, Central 

Laboratory for Aquaculture Research, Abbassa, Abo-Hammad, Sharkia 

Governorate, Agricultural Research Center, Egypt, to investigate the 

efficiency of Chitosan (as a low cost natural substance) against Silica gel 

(as a traditional material) with water pH suitable in fish farming (7.2) for 

removing methylene blue dye as an organic pollutant from water which in 

turn could be used in aquaculture. 

Methylene blue (MB) Preparation and Determination:  

In this experiment, Methylene blue (MB) dye (Central Drug House (P) 

Ltd. India) was used without further purification (characterization of MB 

dye present in Table 1). The dye solution was prepared by dissolving MB 

powder in distilled water (Distilled water prepared by using a double 

distillation unit) to prevent and minimize possible interference. 1000 mg/l 

stock solution of the dye was prepared by dissolving 1 g of MB dye in 

1000 ml distilled water, where the dye was stirred until it was completely 

dissolved. Then, the experimental solutions were prepared by diluting 

definite volumes of the stock solution to get the desired concentrations. A 

standard curve of the investigated dye was prepared through a series of 

different prepared dye concentrations while distilled water was used as a 

blank (0 mg / l). Absorbance against each concentration was determined 

by using a UV-visible spectrophotometer (Unico UV visible 

spectrophotometer) at a wavelength of 664 nm, and a standard curve was 

plotted in linear form. Then the absorbance readings of the blank and each 

standard were recorded. The residues of the investigated dye in different 

samples after treating the prepared aqueous solution with the two 

investigated adsorbents were determined at different contact periods. 

Table (1) Properties of Methylene Blue dye Solution: 

Chemical formula C16H18ClN3S 

Molecular weight 319.9  g / mol 

Melting point  > 190ºC 

Density  1 g / ml 

Lambda Max.  664 nm 

Chitosan preparation method: 

The Chitosan, which used in this experiment, was execrated from 

shrimp wastes (heads and scales), which were collected from El-Obour 

local fish market, Qalyubia Governorate, Egypt. The wastes were packed 
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in plastic bags and stored at –20º C until use. The shrimp wastes were 

washed, dried at 70○C overnight, grinded, then sifted to obtain a coarse 

powder at the required particle size, which is 60 mesh, and stored in a dry 

place until chitosan was extracted. The chitosan was extracted according 

to the method reported by Kurita (2001), and then preserved in plastic 

stoppered bottles, which were kept in desiccators to reduce contact with 

humidity until use. The chemical structure of Chitosan is shown in Figure 

(1) 

Chitosan characterization: 

Chitosan powder was characterized according to Molecular weight 

(Mw), Degree of Deacetylation (% DDA), Solubility (S), Total nitrogen 

(% TN), and Ash Content (AC) as shown in Table (2).  

Table (2). Functional properties of chitosan extracted from shrimp 

wastes. 

Parameters Chitosan 

Molecular weight (M.W) 1.62*104# 16200 

Degree of Deacetylation (DDA) 94 % 

Solubility 63 % 

Total nitrogen (T. N) percentage 2.76 % 

Ash content percentage 3.06 % 

Effect of Adsorbent dosage and contact period: 

To determine the optimum dose of each of the investigated adsorbent 

materials (CH and SG), different dosages of each of them (0.01, 0.02, 

0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09 and 0.1 g) were added separately to 

100 ml of 100 mg / l MB solutions. The tested solutions were stirred at 

room temperature for different periods. The samples were taken at 

different contact periods (2, 5, 10, 20, 40, 60, and 80 minutes) in the case 

of CH, while in the case of SG the contact periods were (2, 5, and 10 

Fig. (1). The structures of Chitosan 



Mounes, and Reham,, 2020; Egy. J. Aquac 10(4): 39-37 

44 

 

minutes). All samples were taken with two replicates. Samples were 

filtered and the dye residues in each sample were determined with UV-

VIS Spectrophotometer at a wavelength of 664 nm, and then the removal 

efficiency of each adsorbent substance at different tested contact periods 

was calculated. 

Adsorption isotherm 

Isotherm data were analyzed using Langmuir and Freundlich 

adsorption equations. The two equations contain two adjustable 

parameters and different constants were generated (Zubair and 

AbdelKhader, 2007; Khan, et al., 2005). The Langmuir and Freundlich 

parameters were determined and correlation coefficients were calculated. 

The Langmuir isotherm in linear form is given as: 

1/X =1/Xm. Kl + 1/C + 1/ Xm 

Where: 

X = is the amount of the investigated dye adsorbed per gram of the 

adsorbent.  

C = is the equilibrium concentration. 

Xm = is a constant which is refer to the monolayer capacity.  

Kl = is a constant which is a measure of adsorption binding energy.  

The linear form of Freundlich isotherm is: 

Log x = LogK + 1/n LogC 

Where: 

 K = is a constant which is a measure of adsorptive capacity. 

1/n = is a constant refer to adsorption intensity. (Uddin, et al., 2007; 

Khan, et al., 2005). All the constants are specific to test conditions and 

the adsorbent type. (Uddin, et al., 2007). 

The plots of 1/x versus 1/C and Log X versus Log C were made to test 

the Langmuir and Freundlich adsorption models respectively. In each 

case related respective constants were determined. 

Removal efficiency % 

Removal efficiency percentage of different investigated adsorbents at 

different contact periods as well as with different initial dye 

concentrations had been calculated according to the following equation: 

Removal efficiency % = (Ci –Cf / Ci) *100 where: 

Ci = initial dye concentration 

Cf = dye residue in the solution after treatment. 
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Statistical analysis: 

The statistical analysis was applied according to Steel and Torrie 

(1980) data of the frequent samples were analyzed with repeated 

statement (SAS, 2009). For detecting the significant differences among 

means, Duncan Multiple range test (Duncan’s, 1955) was used.  

Results and Discussion 

Obtained results revealed that both examined adsorbents (Chitosan and 

Silica gel) have proven ability to remove the investigated dye (methylene 

blue, as an organic pollutant) from aqueous solutions, with greater 

preference and efficacy for the less expensive adsorbent (Chitosan) 

compared to the conventional adsorbent (Silica gel). This effectiveness 

could be attributed to their chemical composition. Chitosan had attention 

as an effective biosorbent due to: its (1) high hydrophilicity of the 

polymer due to hydroxyl groups of glucose units; (2) presence of a large 

number of functional groups (acetamido, primary amino and/or hydroxyl 

groups); (3) the high chemical reactivity of these groups; (4) the flexible 

structure of the polymer chain (Crini, 2005 and Bhatnagar and 

Sillanpää 2009).  

MB dye residues at different contact periods by different dosages of 

both adsorbents: 

As shown in Tables (3 and 4), MB residues decreased rapidly in the 

investigated solution within the first 2 minutes; and then decreased 

gradually with the increase of the contacting period with both investigated 

adsorbents per 100 ml of the solution; until 80 minutes in case of 

Chitosan and 10 minutes in case of Silica gel. Silica gel has high surface 

area, tunable and uniform pores structure, high pore volume, ordered pore 

structure, and mechanical stability which make it binding fast with dye 

particles more than chitosan (Yan et al. 2006a and Chen et al. 2012).  

As obtained from Tables (3 and 4), the lowest residue of MB dye in the 

case of Chitosan adsorbent was 6.9 (mg / l) on dose 0.1 g after 60 and 80 

minutes, while the highest one was  43.7 (mg / l) on dose 0.02 g after 2 

minutes and the lowest record of Mb dye residue in case of Silica gel 

adsorbent was 13.1 (mg / l) on dose 0.1g after 10 minutes, while the 

highest one was 28.6 (mg / l) on dose 0.05 g after 2 minutes of treating. 

 

 

 

https://www.sciencedirect.com/science/article/pii/S0001868609000888#!
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Table (3). MB residues at different contact periods by different 

concentrations of Chitosan adsorbent 

Contact Time (minutes) Adsorbent 

Conc. (mg / 

l)  
80 60 40 20 10 5 2 0 

17.6a ± 

2.8 

17.6a ± 

2.8 

23.6a ± 

1.4 

27a ± 

0.9 

29.1a ± 

1.2 

32.4a ± 

0.5 

40.2b ± 

2.5 

100NS ± 

0.2 0.01 
10.1b ± 

0.5 

13.1b ± 

2.5 

21.3b ± 

7.2 

22.9b ± 

8.6 

26.5b ± 

7.3 

29.2b ± 

5.1 

43.7a ± 

1.8 

100 ± 

0.2 0.02 
9.2c ± 

0.5 

10c ± 

1.3 

11c ± 

1.7 

17.6cd ± 

7 

23.6c ± 

6.4 

28.2bc ± 

3.3 

37.6c ± 

5.2 

100 ± 

0.2 0.03 
7.9d 

±0.4 

7.9e ± 

0.4 

9.3d ± 

0.08 

11.2g ± 

0.3 

12.8f ± 

0.2 

15.1f ± 

0.5 

16.3g ± 

0.3 

100 ± 

0.2 0.04 
9.1c 

±0.2 

9.3c ± 

0.3 

11.6c ± 

0.5 

16.9d ± 

1.6 

20.8d ± 

0.4 

23.7de ± 

2.7 

29.4f ± 

0.9 

100 ± 

0.2 0.05 
8.8cd ± 

0.08 

9.9c ± 

0.2 

11.7c ± 

0.2 

12.9ef ± 

1.1 

19.3e ± 

2.5 

19.9e ± 

2.7 

30.3ef ± 

5.3 

100 ± 

0.2 0.06 
8.9cd ± 

0.2 
8.9d ± 

0.2 
8.9de ± 

0.2 
12.1f ± 

1.2 
19.3e ± 

0.3 
29.3b ± 

0.6 
31.6e ± 

2.6 
100 ± 

0.2 0.07 
7.3d ± 

0.6 

7.3e ± 

0.6 

8.3e ± 

1.1 

13.6e ± 

1.3 

20.7d ± 

0.6 

32.2a ± 

0.4 

35.3d ± 

1.9 

100 ± 

0.2 0.08 
9.3c ± 

1.2 
9.3c ± 

1.2 
9.3d ± 

1.2 
12.7ef 
±0.2 

19.3e 
±0.4 

24.8d ± 
0.2 

29.9f ± 
1 

100 ± 
0.2 0.09 

6.9de ± 

0.9 

6.9f ± 

0.9 

7.6f ± 

0.9 

18.2c ± 

0.5 

20.4d ± 

1.5 

27.2c ± 

1.4 

28.9fg ± 

1.4 

100 ± 

0.2 
0.1 

Means in the same column having the same superscript letters are not significantly 

different (P < 0.05) 

 

Table (4). MB residues at different contact periods by different 

concentrations of Silica gel adsorbent 

Adsorbent 

conc. (mg / l) 

 

Contact Time (minutes) 

0 2 5 10 

0.01 100NS ± 0.4 20.8c ± 0.2 20.5b ± 0.08 20.5b ± 0.08 

0.02 100 ± 0.4 25.2b ± 0.8 23.6a ± 1.5 23.4a ± 1.5 

0.03 100 ± 0.4 24.8b ± 0.5 23.02a ± 1.3 22.8ab ± 1.4 

0.04 100 ± 0.4 24.9b ± 1.9 17.1c ± 0.08 17.02 ± 0.2 

0.05 100 ± 0.4 28.6a ± 0.8 20.6b ± 2 19.7bc ± 0.8 

0.06 100 ± 0.4 19.3d ± 2 17.9c ± 1.2 17.7c ± 1.2 

0.07 100 ± 0.4 18.1e ± 0.9 15.2de ± 0.5 15.2d ± 0.4 

0.08 100 ± 0.4 19.2d ± 0.7 15.8de ± 1.1 15.8d ± 0.9 

0.09 100 ± 0.4 17.4ef ± 0.4 16.3d ± 0.08 14.9de ± 0.2 

0.1 100 ± 0.4 16.7f ± 4 13.2e ± 1.6 13.1e ± 1.6 

Means in the same column having the same superscript letters are not significantly 

different (P < 0.05).  
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Those results were in accordance with Ngadi, et al. (2013), who 

mentioned that the adsorption efficiency increased with adsorbent dosage 

to a specific limit because there was plenty of surface area and more 

adsorption sites available to interact with the dye molecules provided by 

the increased adsorbent dosage. 

The removal efficiency of different concentrations of both adsorbents 

on MB dye at different contact periods 

As shown in Figs (2 and 3), the 0.1 (g / l) of chitosan achieved the 

highest efficiency (93.1 %) in removing methyl blue dye residues) from 

the aqueous solution after 60 minutes, while the maximum removal 

efficiency % of Silica gel towards MB dye at different adsorbents doses 

were 86.9 % after 5 minutes contacting period, while the lowest removal 

efficiencies of Chitosan and Silica gel towards MB dye were 56.3 and 

71.4 % at dosage 0.02 and 0.05 after 2 minutes, respectively. These 

results revealed that adsorbent dosage plays a very vital role in the 

adsorption process for color removal. Similar results obtained by 

Shashikala et al., (2013), who reported that the maximum color removal, 

was obtained at a dosage of 0.1 g chitosan after 30 min of treatment. 

(Gaikwad and Misal., 2010) found that, Silica gel removed 93 %  of 25 

mg/l and 94.6 % of 12.5 mg/l of MB dye solution respectively.  

 

      

Fig. (2) The effect of Chitosan dosages and contact period on % MB dye removal in 

water 
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Several investigations demonstrated that although, increasing 

adsorbent dosage leads to a corresponding increase of active sites for 

adsorption, but this phenomenon may not lead to high adsorption capacity 

and adsorption efficiency of adsorbent due to that the overload of the 

adsorbent area is decreased (Verma and Mishra, 2010; Lopes et al. 

2004). 

  

 

 

Fig. (3) The effect of Silica gel dosages and contact period on % MB dye removal in 

water 

The adsorption isotherms: 

Adsorption isotherm describes how the adsorbate interacts with 

adsorbents and which are critical and optimizing the use of adsorbents. 

Thus, the correlation of equilibrium data by either theoretical or empirical 

equations is essential to the practical design and operation of the 

adsorptions system. As shown in Tables (5 and 6) the adsorption 

isotherms data were fitted to both the Langmuir and Freundlich isotherm 

equations for Chitosan and Silica gel, respectively. The typical graphical 

representations of the linearized plots are shown in Figures 4 and 5 for 

adsorption of MB on CH and SG, respectively, according to Langmuir 

equation; as well as in Figures 6 and 7 for adsorption of MB on CH and 

SG, respectively, according to Freundlich equation. The correlation 

coefficient values for CH and SG were 0.9818 and 0.9688 for Langmuir 

equation, respectively, while values for CH and SG were 0.9145 and 

0.8908 for Freundlich equation, respectively. The previous results were in 

disagreement with those reported by (Shashikala et al., 2013). 
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Table (5). Isothermal data for Chitosan as an Adsorbent. 
C (Dye 

conc. mg / 

l) 

17.6 10.1 9.2 7.9 9.1 8.8 8.9 7.3 9.3 6.9 

Dye 

removed 

(mg / l) 

82.4 89.9 90.8 92.1 90.9 91.2 91.1 92.7 90.7 93.1 

Chitosan 

dose (g / l) 
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 

X 

 (dye 

removed / g 

of 

adsorbent 

(mg / g) 

8240 4495 3026.7 2302.5 1818 1520 1301.4 1158.8 1007.8 931 

1/C 0.06 0.09 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 

1/X 0.0001 0.0002 0.0003 0.0004 0.0006 0.0007 0.0008 0.0009 0.001 0.001 

Log C 1.25 1 0.96 0.9 0.96 0.94 0.95 0.86 0.97 0.84 

Log X 3.92 3.65 3.48 3.36 3.26 3.18 3.11 3.06 3 2.97 

Table (6). Isothermal data for Silica gel as an Adsorbent. 
C (Dye 

conc. mg 

/ l) 

20.5 23.4 22.8 17.02 19.7 17.7 15.2 15.8 14.9 13.2 

Dye 

removed 

(mg / l) 

79.5 76.6 77.2 82.98 80.3 82.3 84.8 84.2 85.1 86.8 

Chitosan 

dose (g / 

l) 

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 

X 

 (dye 

removed / 

g of 

adsorbent 

(mg / g) 

7950 3830 2573.3 2074.5 1606 1371.7 1211.4 1052.5 945.6 868 

1/C 0.0488 0.0427 0.0439 0.0588 0.0508 0.0565 0.0658 0.0633 0.067 0.076 

1/X 0.0001 0.0003 0.0004 0.0005 0.0006 0.0007 0.0008 0.001 0.001 0.001 

Log C 1.31 1.37 1.36 1.23 1.29 1.25 1.18 1.2 1.17 1.12 

Log X 3.9 3.58 3.41 3.32 3.21 3.14 3.08 3.02 2.98 2.94 
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Fig (4). Application of Langmuir equation to the experimental data points 

determined for the adsorption of MB on Chitosan. 

Fig (5). Application of Langmuir equation to the experimental data  

points determined for the adsorption of MB on Silica gel. 
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Fig (6). Application of Freundlich equation to the experimental data  

points determined for the adsorption of MB on Chitosan. 

 

Fig (7). Application of Freundlich equation to the experimental data points 

determined for the adsorption of MB on Silica gel. 
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CONCLUSION 

From the previous data, we conclude that the use of both the 

investigated adsorbents contributed to the removing of the methyl blue 

dye that can be found in the aquatic environment, and cause harmful 

effect to fish and aquatic organisms and, consequently to humans, with 

the preference of using chitosan and such natural materials, because of its 

advantage represented in low cost, wide availability and quite safe for the 

environment.  
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صبغة الميثيلين الأزرق من  ايابقلإزالة  هوالمنخفضة التكلف هبين المواد التقليدي هقارنم

 ه المحاليل المائي

 ، ريهام عبد الوهاب عبد الحي حسام أحمد محمد مؤنس

 .، مصرهمركز البحوث الزراعي ، ه، العباسهقسم الليمنولوجي، المعمل المركزي لبحوث الثروة السمكي 

 

 الملخص العربي 

الضار الملوثات  من  الأصباغ  خطيراً    هتعتبر  تهديداً  تشكل  ت،  هالمائي  هللبيئالتي   تطلبوالتي 

منها، للتخلص  الثمن  باهظة  حر  بعيهوبالت  مواد  وضع  عنه  الجهود ينتج  جميع  توافر  يتطلب  ج 

 ه ومن هنا كانت الحاجة الماس  .في المستقبل القريب  ه، خاصة في ظروف ندرة المياه المتوقعلحلها

مواد   للبيئة  الثمن  رخيصة  إدمصاص  لاستخدام  المواد    بدلاً وصديقة  المياه  لتنقية    هالتقليديمن 

استخدام و  هاوإعادة  مرات،  التجرب  هوعدة  هذه  أجريت  البحث.  هذا  لإجراء  الدوافع  أهم    ه من 

  فتراتمع    هجرعات مختلفب  هتقليدي  همادمقابل    همنخفضة التكلف  هممتز استخدام مادة  ة تأثير  مقارنل

الهيدروجيني  همختلف  همعالج المناسبه    في ظل ظروف محيطه من الأس  الحراره  لتربية ودرجة 

المائي الميثيلين الأزرق  هالأحياء  المياه  لإزالة بقايا صبغة    0.1بجرعه  لإزالة  لأقصى كفاءة  .  من 

 % 93.1كانت الميثيل الأزرق   مجم / لتر من صبغة 100 جم من الشيتوزان وهلام السيليكا تجاه

التوالي  %    86.9و     جيداً  الإدمصاص  بيانات سلوكتطبيق    تم  .هدقيق  60معالجة  بعد فترة  على 

الم  .شتوفرندلي  لانجمويرالرياضيان  جان  ذالنموعلي   النتائج  بإستخدام حققه،  وبناءا علي  نوصي 

  ه بكثر  كالصبغات والمستخدمه  هضويعمن بعض الملوثات ال  هالمائي  همادة الشيتوزان في تنقية البيئ

فر  اوالتو  التكلفه المنخفضهمتمثله في    ن مزايا  به الشيتوزان م  في العديد من الصناعات، لما يتميز

 .هلبيئعلى االواسع والآمن تمامًا 

 

 .الميثيل الأزرق، الصبغه، الشيتوزان و سيلكا جيل مفتاحيه:الالكلمات 


