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ABSTRACT 

The main aim of this study is to investigation the possibility of using 

Nano-carbon particles in removing both of the settleable and suspended 

solid wastes from fish farms water. To achieve that, nano-carbon 

particles with different concentrations (0.10, 0.15, 0.20 and 0.25 % 

compared to control treatment) were applied to fish farm water at water 

depths (0.0, 0.5 and 1.0 m), times (12, 24, 36, 48 and 60 hour) and 

locations from the opening of the pond (inlet, middle and outlet of the 

pond). The settleable and suspended solids removal were determined. The 

obtained results indicated that the settleable solids removal increased 

with increasing water depth and time, where, it increased from 5.4 to 7.4 

mg L
-1

 with increasing water depth from 0.0 to 1.0 m and increasing the 

time from 12 to 60 hour at 0.25% nano-carbon particles concentration. 

Using nano-carbon particles enhanced the sedimentation velocity of the 

solids waste, where, it increased from 4.7 to 7.4 mg L
-1

 depending on the 

nano-carbon particles concentrations, depths and time. The suspended 

solids removal from the fish pond water using nano-carbon particles at 

different concentrations increased with increasing water depth and 

decreased with time, where, it ranged from 4.8 to 7.2 mg L
-1

 depending on 

depth, time and nano-carbon particles concentrations. 
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1. INTRODUCTION 

he effective management of solids in aquaculture is one of the 

major obstacles to the continued development of the aquaculture 

industry (Piedrahita et al., 1996) and is often considered the most 

critical process to manage in aquaculture systems (Summerfelt, 1996).  
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Feed input into the system controls the production of solids and 

particulate matter (feces and uneaten feed). Solids and particulate matter 

are the major sources of carbonaceous oxygen demand and nutrient input 

into the water, especially if they degrade within the system. The feed 

portion is not assimilated by the fish excreted as an organic waste (fecal 

solids) and the uneaten feed consume dissolved oxygen and generate total 

ammonia nitrogen (TAN) when broken down by bacteria within the 

system (Timmons and Ebeling, 2007 and Khater, 2012). 

A variety of methods are currently used for solids removal in aquaculture 

operations (gravitational, filtration, or screening methods). Gravitational 

methods may result in the removal of particles that are less dense than 

water (e.g., dissolved air flotation), or the particles that are more dense 

than water (e.g., settling basins, centrifuges, hydrocyclones). Filtration or 

screening methods relies on particle size and particle surface properties 

for removal from the culture water. There are several commercial types of 

these filtration mechanisms, including drum filters, disk filers, triangle 

filters, etc. Other types of filtration systems are based on granular media 

beds (Cripps and Bergheim, 2000 and Khater et al., 2011).  

Settling basins are the most common solids removal process used in flow 

through aquaculture systems. Properly designed and operated, settling 

basins can be effective in reducing suspended solids concentrations to low 

levels. But they must be managed carefully to achieve high nutrient 

removal rates (Libey, 1993 and Merino et al., 2007). 

Recently, the use of nanoparticles for water treatment have gained the 

special attention due to its property being highly profitable as an 

adsorbents and for using for filtration purpose. Further the type Magnetic 

Nanoparticles (MNPs) also possesses the properties like high surface area 

and being the super-magnetic in nature. The magnetic property of 

separation is useful by applying external magnetic field to them. Thus, the 

MNPs are also being used for the removal of the toxic heavy metals/ 

elements like cations, natural organic matter, biological contaminants, and 

organic pollutants, Nitrates, Fluoride and Arsenic from the contaminated 

water. The MNPs can be synthesized by various methods like mechanical 

grinding etc. Among the available different technologies, adsorption by 

MNPs is one of the best due to its easy handling, low cost and high 

http://www.omicsonline.org/scholarly/nano-biotechnology-journals-articles-ppts-list.php
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efficiency. The environmental fate and toxicity of a material are critical 

issues in materials selection and design for water treatment (Tambe Patil, 

2015). 

Fleisther and Grunwald (2008) indicated that, the use of 

nanotechnology in the future is expected to expand into numerous 

industrial applications and help decrease production costs by reducing 

energy consumption, attenuate environmental pollution and increase the 

production efficiencies in developed countries. Moreover, 

nanotechnology may be a useful tool to address different social problems 

of developing countries such as the need for clean water and the treatment 

of epidemic diseases. Binks (2007) indicated that Nano technology is 

going to play an important role in addressing fundamental issues as 

health, energy and water. 

Street et al. (2008) indicated that, major potential environmental benefits 

of nanotechnology were reported in draft nanomaterial's research strategy 

including. Requirement and low waste generation devices early disease 

detectors for preventive treatment, pollution control, and the prevention 

and remediation using improved systems. Jiuhui (2008) report that 

adsorption is considered as an effective, efficient and economic method to 

remove water contaminants. 

The decomposition of solid fish waste and uneaten or indigestible feed 

can use a significant amount of oxygen and produce large quantities of 

ammonia-nitrogen. There are three categories of solid wastes,  settleable, 

suspended, and fine or dissolved solids. There are three methods that are 

used to remove solids from fish culture water. These are gravity 

separation, filtration, and fractionation. These classifications of 

methodology are based on the removal mechanisms used to affect the 

removal (fractionation is sometimes considered as another kind of gravity 

separation, but it is a different principle of application so it is described 

separately). Large particles (larger than 100 µm) can be effectively 

removed by settling basins or mechanical screen filtration. However, fine 

particles cannot be removed effectively by either gravity separation or 

granular filtration methods. Granular filters are effective only in the 

removal of particles larger than 20 µm (Vinci et al., 2001). Recently, 

nano-carbon particles are used in solid wastes removal. 

http://www.omicsonline.org/scholarly/nano-biotechnology-journals-articles-ppts-list.php
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The main aim of this study is to investigation the possibility of using 

Nano-carbon particles in removing both of the settleable and suspended 

solid wastes from fish farms water. To achieve that, different 

concentrations of Nano-carbon particles were used to remove the waste 

compared to the natural methods of sedimentation.   

2. MATERIALS AND METHODS 

The experiment was carried out at a private Company, El-Fayoum 

Governorate, Egypt during 2016 season to study the possibility of using 

Nano-carbon particles in the solids waste removal in the fish farms water. 

2.1. Materials: 

2.1.1. System description: 

The experiment was conducted in a rectangular earth pond that used for 

fish culture. Dimensions of pond are 90 m long, 40 m wide and 1.25 m 

high. The water volume used in the pond was 3600 m³. The pond has an 

inlet and outlet. The inlet for adding fresh water to fish pond, the outlet is 

an emergency spillway which used to remove the exceed water capacity 

of pond. 

2.1.2. Nano-carbon particles: 

Carbon nanotubes (CNTs) are allotropes of carbon with a cylindrical 

nanostructure. Depending on their manufacturing process, CNTs are 

categorized as single-walled nanotubes and multiwalled nanotubes, 

respectively. Besides having a high specific surface area, CNTs possess 

highly assessable adsorption sites and an adjustable surface chemistry. 

Due to their hydrophobic surface, CNTs have to be stabilized in aqueous 

suspension in order to avoid aggregation that reduces the active surface. 

They can be used for adsorption of persistent contaminants as well as to 

preconcentrate and detect contaminants.5 Metal ions are absorbable by 

CNTs through electrostatic attraction and chemical bonding (Rao et al., 

2008).  

Furthermore, CNTs exhibit antimicrobial properties by causing oxidative 

stress in bacteria and destroying the cell membranes. Although chemical 

oxidation occurs, no toxic byproducts are produced, which is an important 

advantage over conventional disinfection processes like chlorination and 

ozonation (Liu et al., 2013). Table (1) shows the specifications of nano-

carbon particles.   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4294021/#b5-nsa-8-001
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Table (1): The specifications of nano-carbon particles. 

purity More than 95% 

Inner diameter 5 to 8 Nanometer 

Outer diameter 20 to 25 Nanometer  

Length 50 micrometer 

2.2. Methods: 

Tilapia nilotica fingerlings, which were used in the experiment. The daily 

feed rates at different fish sizes were applied according to Rakocy (1989) 

and the feed pellet diameter was prepared according to Jauncey and Ross 

(1982). Feeding was stopped during weighing process.  

Water samples were taken at the different depths (0, 0.5 and 1.0 m) and 

locations from the opening of the pond (inlet, middle and outlet of the 

pond). Different concentrations of nano-carbon particles (0.10, 0.15, 0.20, 

and 0.25%) were used to enhance the sedimentation velocity compared to 

control treatment. Water samples were collected for measuring settleable 

and suspended solids according to APHA (1998). 

3. RESULTS AND DISCUSSION 

3.1. Settleable solids removal: 

Table (2) shows the data of settleable solids removal at different depths 

and locations of fish pond using different concentrations of nano-carbon 

particles during time. It could be seen that the settleable solids removal 

increased with increasing depth and time, where, at the inlet of fish pond 

after 12 hours, the highest value of settleable solids removal (6.0 mg L
-1

) 

was obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest settleable solids removal (5.0 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth compared to (4.7 mg L
-1

) for control. 

After 24 hours, the highest value of settleable solids removal (6.2 mg L
-1

) 

was obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest settleable solids removal (5.2 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth compared to (5.1 mg L
-1

) for control. 

After 36 hours, the highest value of settleable solids removal (6.3 mg L
-1

) 

was obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest settleable solids removal (5.5 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth compared to (5.3 mg L
-1

) for control. 

After 48 hours, the highest value of settleable solids removal (6.8 mg L
-1

) 

was obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 
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lowest settleable solids removal (5.9 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth compared to (5.5 mg L
-1

) for control. 

After 60 hours, the highest value of settleable solids removal (7.1 mg L
-1

) 

was obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest settleable solids removal (6.0 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth compared to (5.9 mg L
-1

) for control. 

Table (2): Settleable solids removal from fish pond water using nano-

carbon particles with different concentration at different 

locations and periods. 

Time 

(h) 
Location 

Depth 

(m) 

Concentration (%) 

control 0.10 0.15 0.20 0.25 

12 

Pond inlet 

0.0 4.7 5.0 5.2 5.4 5.5 

0.5 4.9 5.2 5.3 5.5 5.6 

1.0 5.2 5.5 5.6 5.7 6.0 

Pond 

meddle 

0.0 4.9 4.9 5.2 5.3 5.4 

0.5 5.1 5.2 5.4 5.6 5.8 

1.0 5.5 5.5 5.9 6.0 6.1 

Pond 

outlet 

0.0 5.5 5.6 5.8 5.9 6.0 

0.5 5.8 5.9 5.9 6.0 6.1 

1.0 6.0 6.1 6.2 6.2 6.6 

24 

Pond inlet 

0.0 5.1 5.2 5.4 5.5 5.8 

0.5 5.3 5.4 5.5 5.7 5.9 

1.0 5.5 5.8 6.0 6.1 6.2 

Pond 

meddle 

0.0 5.2 5.3 5.5 5.6 5.7 

0.5 5.5 5.9 6.1 6.2 6.3 

1.0 5.7 6.0 6.2 6.3 6.4 

Pond 

outlet 

0.0 5.7 5.8 5.9 6.0 6.1 

0.5 6.1 6.1 6.1 6.2 6.3 

1.0 6.7 7.0 7.0 7.2 7.3 

36 

Pond inlet 

0.0 5.4 5.5 5.6 5.8 6.0 

0.5 5.5 5.5 5.7 5.9 6.2 

1.0 5.8 6.1 6.2 6.2 6.3 

Pond 

meddle 

0.0 5.3 5.3 5.7 5.8 5.9 

0.5 6.0 6.1 6.5 6.7 6.8 

1.0 6.6 6.8 7.0 7.2 7.4 

Pond 

outlet 

0.0 6.4 6.5 6.6 6.7 6.7 

0.5 6.7 6.7 6.9 6.9 7.0 

1.0 7.1 7.1 7.2 7.4 7.4 
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Table (2): Continued. 

Time 

(h) 
Location 

Depth 

(m) 

Concentration (%) 

control 0.10 0.15 0.20 0.25 

48 

Pond 

inlet 

0.0 5.7 5.9 6.1 6.2 6.3 

0.5 5.5 5.8 6.0 6.1 6.3 

1.0 6.3 6.5 6.6 6.6 6.8 

Pond 

meddle 

0.0 5.6 5.7 5.8 5.8 6.1 

0.5 5.7 5.8 5.8 5.9 6 

1.0 6.4 6.5 6.7 6.9 7.1 

Pond 

outlet 

0.0 6.1 6.1 6.4 6.4 6.5 

0.5 6.4 6.5 6.5 6.6 6.6 

1.0 6.8 6.9 7 7.1 7.2 

60 

Pond 

inlet 

0.0 5.9 6 6.2 6.3 6.5 

0.5 5.9 6.1 6.1 6.2 6.8 

1.0 6.6 6.9 6.9 7.1 7.1 

Pond 

meddle 

0.0 5.9 5.9 6 6.1 6.1 

0.5 6.5 6.6 6.8 7 7.2 

1.0 6.6 6.8 7 7.2 7.4 

Pond 

outlet 

0.0 6.4 6.4 6.6 6.7 6.7 

0.5 6.7 6.7 6.9 6.9 7 

1.0 7.1 7.1 7.2 7.4 7.4 

At the middle of fish pond, the results indicate that the highest value of 

settleable solids removal (6.1 mg L
-1

) was obtained at 0.25% nano-carbon 

particles and 1.0 m depth, while the lowest settleable solids removal (4.9 

mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 m depth after 

12 hour. After 24 hours, the highest value of settleable solids removal (6.4 

mg L
-1

) was obtained at 0.25% nano-carbon particles and 1.0 m depth, 

while the lowest settleable solids removal (5.3 mg L
-1

) was obtained at 

0.1% nano-carbon particles and 0.0 m depth. After 36 hours, the highest 

value of settleable solids removal (7.4 mg L
-1

) was obtained at 0.25% 

nano-carbon particles and 1.0 m depth, while the lowest settleable solids 

removal (5.3 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth. After 48 hours, the highest value of settleable solids removal 

(7.1 mg L
-1

) was obtained at 0.25% nano-carbon particles and 1.0 m 

depth, while the lowest settleable solids removal (5.7 mg L
-1

) was 

obtained at 0.1% nano-carbon particles and 0.0 m depth. After 60 hours, 
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the highest value of settleable solids removal (7.4 mg L
-1

) was obtained at 

0.25% nano-carbon particles and 1.0 m depth, while the lowest settleable 

solids removal (5.9 mg L
-1

) was obtained at 0.1% nano-carbon particles 

and 0.0 m depth. 

At the outlet of fish pond, the results also indicate that the highest value 

of settleable solids removal (6.6 mg L
-1

) was obtained at 0.25% nano-

carbon particles and 1.0 m depth, while the lowest settleable solids 

removal (5.6 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth after 12 hour. After 24 hours, the highest value of settleable 

solids removal (7.3 mg L
-1

) was obtained at 0.25% nano-carbon particles 

and 1.0 m depth, while the lowest settleable solids removal (5.0 mg L
-1

) 

was obtained at 0.1% nano-carbon particles and 0.0 m depth. After 36 

hours, the highest value of settleable solids removal (7.4 mg L
-1

) was 

obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest settleable solids removal (6.5 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth. After 48 hours, the highest value of 

settleable solids removal (7.2 mg L
-1

) was obtained at 0.25% nano-carbon 

particles and 1.0 m depth, while the lowest settleable solids removal (6.1 

mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 m depth. 

After 60 hours, the highest value of settleable solids removal (7.4 mg L
-1

) 

was obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest settleable solids removal (6.4 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth. 

It could be concluded that using nano-carbon particles enhanced the 

sedimentation velocity of the solids waste, where, it increased from 4.7 to 

7.4 mg L
-1

 depending on the nano-carbon particles concentrations, depths 

and time. 

Multiple regression analysis was carried out to get a relationship between 

the settleable solids removal (SSRset, mg L
-1

), time (t, 12 – 60 hour), 

location (L, 0 – 90 m), depth (D, 0 – 1 m) and concentration of nano-

carbon particles (C, 0 – 0.25 %). The best form obtained was as follows: 

(1)   894 0.R       216.2733.0L007.0t 020.0 4.434 SSR 2

set  CD
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Where: 

SSRset is the settleable solids removal, mg L
-1

 

t is the time, hour 

L is the location, m 

D is the depth of water, m 

C is the concentration of nano-carbon particles, % 

3.2. Suspended solids removal: 

Table (3) shows the data of suspended solids removed at different depths 

and locations of fish pond using different concentrations of nano-carbon 

particles during time. It could be seen that the suspended solids removal 

increased with increasing depth and it decreased with increasing time, 

where at the inlet of fish pond after 12 hours, the highest value of 

suspended solids removal (7.1 mg L
-1

) was obtained at 0.25% nano-

carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.4 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth compared to (5.4 mg L
-1

) for control. After 24 hours, the highest 

value of suspended solids removal (6.5 mg L
-1

) was obtained at 0.25% 

nano-carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.4 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth compared to (5.4 mg L
-1

) for control. After 36 hours, the highest 

value of suspended solids removal (6.8 mg L
-1

) was obtained at 0.25% 

nano-carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.7 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth compared to (5.2 mg L
-1

) for control. After 48 hours, the highest 

value of suspended solids removal (5.8 mg L
-1

) was obtained at 0.25% 

nano-carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.4 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth compared to (5.4 mg L
-1

) for control. After 60 hours, the highest 

value of suspended solids removal (5.7 mg L
-1

) was obtained at 0.25% 

nano-carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (4.8 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth compared to (4.7 mg L
-1

) for control. 
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Table (3): Suspended solids removal from fish pond water using nano-

carbon particles with different concentration at different 

locations and periods. 

Time (h) Location 
Depth 

(m) 

Concentration (%) 

control 0.10 0.15 0.20 0.25 

12 

Pond 

inlet 

0.0 5.4 5.4 5.5 5.7 5.8 

0.5 5.6 5.7 5.8 5.8 5.9 

1.0 6.3 6.5 6.8 6.9 7.1 

Pond 

meddle 

0.0 5.5 5.6 5.7 5.8 5.9 

0.5 6.4 6.4 6.6 6.7 6.8 

1.0 6.4 6.5 6.7 6.9 7.2 

Pond 

outlet 

0.0 5.9 5.9 6.2 6.4 6.4 

0.5 6.1 6.2 6.3 6.4 6.4 

1.0 6.6 6.7 6.7 6.9 7.0 

24 

Pond 

inlet 

0.0 5.4 5.4 5.5 5.5 5.7 

0.5 5.7 5.8 6.0 6.2 6.4 

1.0 6.2 6.3 6.4 6.4 6.5 

Pond 

meddle 

0.0 5.3 5.4 5.5 5.6 5.7 

0.5 6.3 6.4 6.5 6.6 6.7 

1.0 6.2 6.4 6.6 6.9 7.0 

Pond 

outlet 

0.0 5.6 5.7 5.8 5.8 6.1 

0.5 5.7 5.8 6.0 6.2 6.3 

1.0 6.4 6.4 6.5 6.6 6.8 

36 

Pond 

inlet 

0.0 5.2 5.3 5.3 5.4 5.4 

0.5 5.3 5.4 5.4 5.5 5.8 

1.0 5.8 5.9 6.0 6.1 6.2 

Pond 

meddle 

0.0 5.4 5.5 5.6 5.7 5.9 

0.5 6.1 6.2 6.3 6.4 6.6 

1.0 6.2 6.3 6.4 6.5 6.7 

Pond 

outlet 

0.0 5.4 5.5 5.6 5.8 6.0 

0.5 5.6 5.7 5.9 6.1 6.3 

1.0 6.2 6.3 6.4 6.6 6.9 
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Table (3): Continued. 

Time 

(h) 
Location 

Depth 

(m) 

Concentration (%) 

control 0.10 0.15 0.20 0.25 

48 

Pond 

inlet 

0.0 5.4 5.4 5.5 5.6 5.7 

0.5 5.4 5.5 5.5 5.6 5.8 

1.0 5.7 5.7 5.8 5.8 5.8 

Pond 

meddle 

0.0 4.9 4.9 5.0 5.1 5.3 

0.5 5.8 5.8 5.9 6.0 6.0 

1.0 5.9 6.0 6.0 6.1 6.2 

Pond 

outlet 

0.0 5.2 5.2 5.3 5.4 5.5 

0.5 5.8 5.9 5.9 6.0 6.1 

1.0 5.8 5.9 6.0 6.1 6.2 

60 

Pond 

inlet 

0.0 4.7 4.8 4.9 5.0 5.2 

0.5 5.0 5.1 5.2 5.3 5.5 

1.0 5.4 5.4 5.5 5.6 5.7 

Pond 

meddle 

0.0 5.3 5.4 5.5 5.6 5.7 

0.5 5.5 5.5 5.6 5.7 5.8 

1.0 5.7 5.8 5.9 6.0 6.1 

Pond 

outlet 

0.0 5.1 5.2 5.3 5.5 5.7 

0.5 5.4 5.4 5.5 5.6 5.7 

1.0 5.5 5.6 5.7 5.8 5.9 

At the middle of fish pond, the results indicate that the highest value of 

suspended solids removal (7.2 mg L
-1

) was obtained at 0.25% nano-

carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.6 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth after 12 hour. After 24 hours, the highest value of suspended 

solids removal (7.0 mg L
-1

) was obtained at 0.25% nano-carbon particles 

and 1.0 m depth, while the lowest suspended solids removal (5.4 mg L
-1

) 

was obtained at 0.1% nano-carbon particles and 0.0 m depth. After 36 

hours, the highest value of suspended solids removal (6.7 mg L
-1

) was 

obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest suspended solids removal (5.5 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth. After 48 hours, the highest value of 

suspended solids removal (6.2 mg L
-1

) was obtained at 0.25% nano-
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carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (4.9 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth. After 60 hours, the highest value of suspended solids removal 

(6.1 mg L
-1

) was obtained at 0.25% nano-carbon particles and 1.0 m 

depth, while the lowest suspended solids removal (5.4 mg L
-1

) was 

obtained at 0.1% nano-carbon particles and 0.0 m depth.  

At the outlet of fish pond, the results also indicate that the highest value 

of suspended solids removal (7.0 mg L
-1

) was obtained at 0.25% nano-

carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.9 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth after 12 hour. After 24 hours, the highest value of suspended 

solids removal (6.8 mg L
-1

) was obtained at 0.25% nano-carbon particles 

and 1.0 m depth, while the lowest suspended solids removal (5.7 mg L
-1

) 

was obtained at 0.1% nano-carbon particles and 0.0 m depth. After 36 

hours, the highest value of suspended solids removal (6.9 mg L
-1

) was 

obtained at 0.25% nano-carbon particles and 1.0 m depth, while the 

lowest suspended solids removal (5.5 mg L
-1

) was obtained at 0.1% nano-

carbon particles and 0.0 m depth. After 48 hours, the highest value of 

suspended solids removal (6.2 mg L
-1

) was obtained at 0.25% nano-

carbon particles and 1.0 m depth, while the lowest suspended solids 

removal (5.2 mg L
-1

) was obtained at 0.1% nano-carbon particles and 0.0 

m depth. After 60 hours, the highest value of suspended solids removal 

(5.9 mg L
-1

) was obtained at 0.25% nano-carbon particles and 1.0 m 

depth, while the lowest suspended solids removal (5.2 mg L
-1

) was 

obtained at 0.1% nano-carbon particles and 0.0 m depth. 

Generally, the suspended solids removal from the fish pond water using 

nano-carbon particles at different concentrations increased with 

increasing water depth and decreased with time, where, it ranged from 4.8 

to 7.2 mg L
-1

 depending on depth, time and nano-carbon particles 

concentrations. 

Multiple regression analysis was carried out to get a relationship between 

the suspended solids removal (SSRsus, mg L
-1

), time (t, 12 – 60 hour), 

location (L, 0 – 90 m), depth (D, 0 – 1 m) and concentration of nano-

carbon particles (C, 0 – 0.25 %). The best form obtained was as follows: 
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(2)    919 0.R       756.1740.0L003.0t 016.0-5.718 SSR 2

sus  CD W

here: 

SSRsus is the suspended solids removal, mg L
-1

 

Nano-materials have unique size dependent properties related to their 

high specific surface area. Due to their high specific surface area, nano-

adsorbents show a considerably higher rate of adsorption for organic 

compared with granular or powdered activated carbon (Dhermendra et 

al., 2008).  

4. CONCLUSIONS 

The possibility of using Nano-carbon particles in removing both of the 

settleable and suspended solid wastes from fish farms water was studied. 

The treatments under study are: nano-carbon particles concentrations 

(0.10, 0.15, 0.20 and 0.25 % compared to control treatment), water depths 

(0.0, 0.5 and 1.0 m) and locations from the opening of the pond (inlet, 

middle and outlet of the pond). The obtained results can be summarized 

as follows: 

- Using nano-carbon particles enhanced the sedimentation velocity of 

the solids waste, where, it increased from 4.7 to 7.4 mg L
-1

 depending 

on the nano-carbon particles concentrations, depths and time. 

- The settleable solids removal increased with increasing water depth 

and time, where, it increased from 5.4 to 7.4 mg L
-1

 with increasing 

water depth from 0.0 to 1.0 m and increasing the time from 12 to 60 

hour at 0.25% nano-carbon particles concentration. 

- The suspended solids removal from the fish pond water using nano-

carbon particles at different concentrations increased with increasing 

water depth and decreased with time, where, it ranged from 4.8 to 7.2 

mg L
-1

 depending on depth, time and nano-carbon particles 

concentrations. 
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 الولخص العربً

 كربىى فً هعبلجت الوخلفبث الصلبت فً هزارع الأصوبك-اصتخذام جزيئبث الٌبًى

  ، عبدل حبهذ بهٌضبوي**، صوير أحوذ علً**،*جبرخويش عبذ القبدر 

 ****عجيلهابراهين  هحضي و  **الضيذ جوعه خبطر*

 

اسانت كلا يٍ انًخهفبث كزبىٌ فً -دراست ايكبَيت اسخخذاو جشيئبث انُبَى انً انبحذ اهذف هذي

انصهبت انًخزسبت وانعبئًت انًىجىدة فً ييبِ انًشارع انسًكيت. وحى إجزاء هذِ انخجزبت فً 

 0..0كزبىٌ )-يشرعت خبصت بًحبفظت انفيىو نذراست حأريز كلا يٍ حزكيش جشيئبث انُبَى

 24و 63و 2.و ..انشيٍ )و( و 0..و 0.0و 0.0%( وعًق انًيبِ )0..0و 0..0و 0..0و

سبعت( فً رلاد ايبكٍ يخخهفت فً حىض الاسًبك )عُذ انًذخم ويُخصف انحىض وعُذ  30و

ساد يعذل اسانت انًخهفبث انصهبت  :يهً عهيهب كًب وكبَج اهى انُخبئج انًخحصم  انًخزج(.

نخز بشيبدة عًق انًبء يٍ /يجى 4.2إنً  0.2بشيبدة عًق انًبء وانشيٍ، حيذ سادث يٍ  انًخزسبت

 0..0كزبىٌ -سبعت عُذ حزكيش نجشيئبث انُبَى 30إنً  ..و وسيبدة انشيٍ يٍ  0..صفز إنً 

، حيذ ساد كزبىٌ إنً ححسيٍ سزعت انخزسيب نهًخهفبث انصهبت-%. ادي اسخخذاو جشيئبث انُبَى

-جشيئبث انُبَى نخز بشيبدة حزكيش/يجى 4.2إنً  2.4يعذل اسانت انًخهفبث انصهبت انًخزسبت يٍ 

كزبىٌ وعًق انًبء وانشيٍ. ساد يعذل اسانت انًخهفبث انصهبت انعبئًت بشيبدة حزكيش جشيئبث 

كزبىٌ وعًق انًبء، كًب اَخفضج انًخهفبث انصهبت انعبئًت بشيبدة انشيٍ، حيذ سادث يٍ -انُبَى

يجى نخز ..4إنً  2.4
-.

 كزبىٌ وعًق انًبء.-بشيبدة حزكيش جشيئبث انُبَى 

 

 

 

 

 

 

 
 

 

  .جبهعت بٌهب –كليت الزراعت بوشتهر  –*طبلب دراصبث عليب 

 .جبهعت بٌهب –كليت الزراعت بوشتهر  -الهٌذصت الزراعيت اصتبر ** 

 .جبهعت بٌهب –كليت الزراعت بوشتهر  -الهٌذصت الزراعيت هذرس *** 

 .الجيزة-هركز البحىث الزراعيت ببلذقي –هعهذ بحىث الهٌذصت الزراعيت ****ببحج


