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 The science of nanotechnology has been introduced as one of the most important 

research areas in the development of science in the modern world. Magnetic 

nanoparticles due to the large specific surface characteristics such as easy separation of 
the external magnetic field, have found a variety of applications. With the appropriate 

grain size distribution and magnetic nanoparticles in a polymer matrix nano-composites 

with magnetic properties can be obtained. The amount and type of nanoparticles and its 
distribution can affect the final properties of nano-composites and their applications. 

Magnetic nano-composites have many potential applications in medicine refining, 
electro-magnetic and radar-absorbent coatings and food industry requirements. 
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INTRODUCTION 

 

More than thirty years composite materials have been recognized as superior materials. Application volume 

composite materials have grown steadily and have a large influence in the new markets. Studies show that the 

design and manufacture of composite has the most impact in improving nanoscale features. A  nano composite 

is a hybrid of reinforcement (fibers, particles or fillers) in the (polymer, metal or ceramic) deep and at least one 

of the phases in the nano-meter scale (nm100-1).  

Magnetic nano particles are called the particles with maximum 100 nm dimensions with an independent 

nature and magnetic elements. New phenomena in magnetic nanostructures arise here. 

 The magnetic properties of nanostructures are often different from the properties of macroscopic samples. 

This difference in behavior can be attributed to some of the characteristic length of the nano- structures of these 

materials, and are comparable with the dimensions of the system. And that their translational symmetry is 

broken. As a result of symmetry breaking, the number of neighbors dropped, caused exchangeable bonds break 

and frustration. It also reduces the size of a nano-structure, increased surface to volume ratio and the surface 

becomes more common. Surface and the formation of magnetic nanostructures are the main factors in their 

physical behavior. 

Moreover, the interaction between a set of nanostructures, such as nanoparticles, has important effects on 

their properties. When a magnetic system can be built with smaller dimensions, the incidence of failures, defects 

in the crystalline and chemical heterogeneity increases. Nanowires are the systems with small dimensions. They 

can exist separately as objects or needle shape materials are placed in the context of a composite. 

Nanoparticles can exist also independently or in a distributed environment to form nano-composites. 

Magnetic nanoparticles (1) has a unique chemical and physical characteristics that are markedly different from 

the bulk material (2) Among the types of nano-magnetic particles for easy separation have attracted the most 

attention by an external magnetic field and a perfect choice to strengthen their capacity to improve the structural 

characteristics of nano composite that for use in various areas such as advanced materials, medical diagnostics, 

food and energy. In this paper, the magnetic properties of nano-composites and methods of synthesis and their 

various applications in different fields are discussed. 

 

Synthesis of magnetic nanoparticles of oxide composite: 

The oldest and vogue preparation of solid multicomponent such as oxide magnetic nanoparticle composite 

is the direct reaction of the solid components in high temperature. Because solids at room temperature do not 

react with each other, even if the product of thermodynamics is favorable, the reaction requires high 

temperatures to achieve reasonable speeds. The advantage of this reaction is the low cost industrial scale 

production. 
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Self-wide combustion reaction in the synthesis of magnetic nanoparticles in the composite oxide starts from 

a point of the combustion reaction, and then the speed of the combustion wave moves in the reaction mixture. 

This method requires less energy than the conventional methods and has high purity product. Wet chemical 

methods are also desirable reactions, such as precipitation methods that where precipitation of dissolved species 

concentration in solution can increase the precipitation of conducive to formation of cells. Micro-emulsion 

method, sol-gel method, hydrothermal, microwave hydro thermal synthesis, hydrolysis of metal carboxylates in 

organic solvents and aerosol. 

In this study the oxide composite of magnetic nanoparticles was applied using a modified sol-Gel. The 

advantages of this method are its ease Reproducibility, composed of pure crystalline phase and the calcination 

temperature and time compared to traditional methods of solid mode. 

 

Medical applications of magnetic nanoparticles of oxide composite: 

Oxide composite magnetic nanoparticles with 20-30 nm dimensions that have been synthesized using 

chemical methods. The magnetic properties of synthesized nano-meter scale are quite different from the 

magnetic properties of the matter that make many technological applications in medicine and the treatment of 

cancer. The most unique feature of the magnetic particles is their reaction to magnetic force that the 

characteristics of targeted drug delivery and bio-separation, including cell sorting were used. In this regard, the 

liposome of magnetite (Fe3O4) nanoparticles as carriers’ cationic magnetite (Fe3O4) acts on target cells. Since 

the magnetic nanoparticles are adsorbed at high magnetic flux density, the cells were labeled with magnetic 

nanoparticles can be controlled using an external magnetic field. This feature has many applications in tissue 

engineering. Powder XRD results indicate the formation of pure phase with a cubic system. The SEM results 

show that the morphology of the resulting nanoparticles is spherical powder particles resulting magnetic- based 

behavior. Nano-composites have hysteresis curve. Therefore, the use of magnetic nanoparticles with their own 

unique features improves medical procedures such as resolution magnetic resonance imaging as well as by 

heating to treat cancer. 

Important characteristics of magnetic particles in medical applications involve the non-toxic, bio-

compatibility, having the ability to inject high assemblage in the target tissue or organ. The most important 

feature of the items listed is non-toxic. Oxides of iron (II) and (III) is the main constituent of the magnetic 

particles. Although metals such as cobalt and nickel are used in other functional areas, magnetic particles in the 

magnetic flux density are used to absorb the characteristics of the targeted pharmaceutical and bio-separation 

processes including cell sorting. 

 

Medical applications of magnetic nanoparticles of oxide composite in magnetic resonance imaging (MRI) and 

cancer diagnosis: 

Medical applications of magnetic resonance imaging have gradually increased over the past decade. 

Experiences show that a high-resolution MRI is used in the space between the tissues due to the unique function 

of this imaging technique is essential to develop the detection function. 

Paramagnetic ions and ferro-magnetic or super-paramagnetic nanoparticles with sizes ranging from 3 to 10 

nm have been developed as a clinical diagnosis in magnetic resonance. 

In recent years, the use of magnetic nanoparticles is developed for magnetic resonance imaging in the 

diagnosis and resolution of such magnetic (Fe 3 O4) dextran. Super paramagnetic iron oxide particles are 

increased compared with paramagnetic suppression of ions that have higher molar magnetic suppression when 

the blood is used with tissue as a substrate are useful at low concentrations.  

 

 
Fig. 1: antibody single colony - magnetite as magnetic resonance imaging resolution 

 

When a single colony antibody - magnetic (Fe 3 O4) were injected into tumor-bearing mice, 24 to 48 hours 

after the injection, the magnetic nanoparticles of (Fe3 O4) are accumulated in the tumor tissue, and 50% 

reduction was seen in T2 signal intensity in MRI of the tumor. Separation of specific molecules is used in almost 
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all fields of life sciences and bio-technology. And yet covers the most important and the most useful application 

of magnetic nanoparticles. Magnetic nanoparticles have been developed as carriers of magnetic separation 

processes including purification and determination of the antibodies. Separation methods such as biological 

processes are very important in the engineering process. 

The use of magnetic nanoparticles for direct and sensitive method for the diagnosis of cancers using a small 

magnetic sensor and high sensitivity sensor called magnetic intensity the sensitivity of tumor tissue, which is 

done with magnetic particles. Magnetic nanoparticles in tumor-producing T 1/8 become constant magnetic field 

and the magnetic field distribution of magnetic nanoparticles and magnetic intensity recorded by the sensor. 

Due to the use of magnetic nanoparticles for drug, magneto- liposomes are proper to achieve this ideal. 

Magneto-liposomes include magnetic nanoparticles are encapsulated in liposomes (phospholipids bilayer). 

Liposomes have bio- structural and kinetic advantages such as the ability to put them into containers of drugs or 

gene therapy, magnetic (Fe 3 O4) coated with cationic liposomes has a positive surface charge, 10-fold greater 

dependency for cells of mice compared to magnetic (Fe3 O4)-coated with neutral liposomes. 

Magnetic (Fe 3 O4) coated with cationic liposomes has enough specific absorption rate and adapt to a 

normal life is comparable with magnetic (Fe 3 O4) dextran. In this case, the applied magnetic field, the magnetic 

nanoparticles due to the interaction with the applied magnetic field and increasing the temperature causes the 

cancer cells to be destroyed. 

 

Designation of Magnetic Cloud of Nano-composites to remove pollutants, carcinogens blood: 

Chinese researchers at the University of ((Lanzhou)) suggest that the development of new industries heavy 

metal pollution in humans is on the rise. 

They have now designed a magnetic cloud of nano-composites for effective removal of contaminants 

(cadmium ions) from the blood. Cadmium ions damage organs and are carcinogenic to remove these ions from 

the blood and tissues is essential. Materials that are currently being studied to remove them from human blood 

do not have all the features necessary to do so. They have power of a good selection at good subjects in water. 

The new composite made by researchers has all these properties. 

The nano-composite is   - made of four components ofPAD-PEG-Fe3O4-PEI. Iron oxide nanoparticles were 

chosen for their low toxicity and they are covered with polyethylene Imin (PEI) that is bonded to cadmium ions. 

The coated nanoparticles also affect the chances of falling by low red blood cells and circulation time increases 

in the blood. 

The researchers have bonded Glycol polyethylene (PEG) as an anchor for the 2.2-acetic acid (phenylalanine 

azandyl) (PAD) with the negative charge carried by the composite graft to counteract the reaction between 

nanoparticles to plasma protein or red blood cells. In the experimental group, 80 percent cadmium ions in a 

concentration pmm in one ml blood samples were removed using the composite. When compared with other 

positively charged ions such as ca and zn was on good selectivity. Since this composite is extremely a magnetic 

cloud is easy to finalized intercept. Scientists think that these nano-composites are injected into a vein, blood 

cadmium ions are bonded with blood spins in a magnetic field of nano-composites for capturing complex - 

Magnetic cadmium ions removed, detoxify the blood is returned to the body. 

 

Production of Nano-composites for detection of anti-inflammatory drugs: 

Sharif University researchers recently developed a nano-composite for measuring and detecting an anti-

inflammatory drug that calls Naproxen is a medicine used to separate the name of the aquatic environment and 

biological and measure subsequent fluorescence spectroscopy system. 

An anti-inflammatory drug Naproxen is an anti-fever, and cramps that sometimes came through water and 

sewage, and environmental pollution is caused by the detection and measurement of crucial importance. 

Using the available absorbents is difficult for this purpose and is time-consuming and to build them in some 

complex cases is complex that is manufactured using micro-absorbents that may be feasible. 

One of the most important innovations used in the absorption of iron oxide nanoparticles is to induce 

magnetism. Using these isolated acts sorbent properties of the samples after adsorption is very easy, because it 

can be found such patterns that are easily done by using a magnet. 

 

Magnetic nano-adsorbent was modified and improved treatment process: 

Magnetism is a unique physical characteristic that through independently their effects on physical 

properties of the contaminants helps the treatment process. In addition, magnetic nanoparticles combined with 

other adsorbents, not only does it affect their magnetic properties lead to absorption of the treatment process to 

revise and improve.  

New and innovative methods in developing new technologies are very important to address environmental 

issues. The application of magnetic particle technology is to solve these problems, a method that in recent years 

has been attracted much attention. Magnetic particles can be used to absorb contaminants from aqueous and 

gaseous fluids. The other adsorbents can be used to modify the properties of absorption and increase the 
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efficiency of the filtration process, are affected by magnetic particles. The modified sorbents are the 

combinations that due to the high capacity of the refining process are highly desirable. Each adsorbent that are 

amended by physical or chemical methods, is introduced as modified sorbent. Almost all of the adsorbent can be 

improved in order to increase the absorptive capacity and efficiency of the treatment process. The modified 

adsorbents are different and they are numerous. For example, a few dozen examples of modified adsorbents 

based on carbon-containing granular activated carbon, powdered activated carbon and carbon nanotubes can be 

found in this area. Here we are interested in emphasizing the modified magnetic particles because these 

adsorbents can be easily prepared and used in the treatment process. The main objective of the recommendations 

of the adsorbent is the difference of two separate phases to increase their separation. In summary, these 

adsorbents are based on magnetic particles can be classified into four categories: 

 

A) Modified magnetite surface: 

Magnetite is one of the most common and most important magnetic particles to produce a composite 

adsorbent that for water treatment capabilities has mixing capability with other adsorbents. 

Commercial magnetite is commonly available, except for weak absorption properties at nanoscale. In order 

to increase the absorption capacity of commercial magnetic iron, it can be precipitated by Fe (II) hydroxide on 

its surface without affecting its magnetic properties. Red acid is a substance that is used as a model organic 

compound is studied to evaluate the rate of absorption. The results showed that the specific surface area and 

adsorption capacity of modified magnetite used the red acid uptake, compared to pre-reform significantly 

increased. The saturated adsorbents were studied by oxidation or the Fenton reagent. The researchers found that 

the modified magnetic iron, can regenerate well - even with higher absorptive capacity - and re-used. 

 

B - Absorbing carbon-modified magnetic particles: 

Powdered activated carbon is not only because of a high absorption capacity and speed for different 

pollutants, but also as a cheap adsorbent has attracted the attention of the scientists and then the industry. 

However, it can be separated from the aqueous phase due to its small size, the traditional smoothing method, 

may lead to blocking filters. Using the conventional water treatment processes, the sludge is discarded. In recent 

years, magnetic carbon synthesized by mixing magnetic particles with powdered activated carbon, has 

increasingly attracted the attention of many researchers around the world. A sample of activated carbon 

composites - a magnetic particle using several methods including saturation, balls mills and chemical co-

precipitation method is developed and maintained. Among these methods, the most satisfactory method of 

deposit, as well as being easy to process and does not require any chemicals. The most commonly used 

magnetic particles are the oxide magnetic iron. Researchers successfully prepared oxide composite magnetic 

iron. A new composite of activated carbon can be used to remove a wide range of organic contaminants used 

and the new compounds isolated from water by magnetic separation technology of magnetic activated carbon 

containing nickel nanoparticles, which have a wide network of pores . The composite magnetic, large surface 

area and high density of pores are shown. In addition, a new magnetic iron oxide composites of carbon 

nanotubes was tested to absorb copper and lead (II) from water. The results of the data reveal that these catchy 

have a high efficiency in the removal of metal ions from water. However, scientists in particular has not focused 

and revitalized on how to build the magnetic composite particles. By combining activated carbon with excellent 

absorption capacity of magnetic iron, the powder of CuFe2O4 is obtained. The properties such as magnetic 

capability, permeability and surface area of the adsorbent surface are measured using BET (Braner, Amit and 

Teller). These results indicate that the composite is magnetic and the presence of CuFe2O4 has little effect on 

the surface area and pore structure of activated carbon. This means the data in Table 1 is confirmed. In addition, 

the absorption of orange azo acid (II) on the adsorbent through tests package is tested. The results derived from 

the application of the composite to absorb the acid azo from water. Interestingly, no reduction in the adsorption 

capacity of the activated carbon particles compared to particles has been reported. The temperature of the 

absorption curve in Figure 2 shows the results. 

 
Fig. 2: graph of temperature on the adsorption of acid orange a) original activated carbon and b) Composite 1: 1 
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Also, reviving test data suggest that the absorption capacity of the absorbent composite would be restored 

after heat treatment and for a few dozen times can be used recycled. 

 

B) - clay minerals modified with magnetic particles: 

Mineral clay is a cheap and readily available substance that has Cation-exchange properties is used to 

absorb the metal contaminants in the water treatment process. High absorption capacity and surface area of the 

clay results from the relationship between the net charges on the structure. However, the large surface area 

results from the small size particles of the powder of activated carbon which is similar to the process of 

separating the particles from the aqueous phase with difficulty. In order to separate the absorbent clay, scientists 

with an optimal method has combined the clay minerals and iron oxide particles, and there are two types of 

magnetic adsorbents modified - Bentonite - Zeolite iron oxide. Both have catchy and good magnetic properties. 

Metal ions such as Ni (II), Cu (II) and cobalt (II) have been studied. The results indicate that the particles have a 

high absorption capacity. 

 
Table 1: Magnetism, the values of the BET surface area and micro-porosity of activated carbon composite 

 
C) Environmental magnetic particles modified with polymers: 

Biological polymers such as chitin, Alginate are popular materials and readily available. Regarding the 

prevalence, chitin is the second biopolymers found in nature after cellulose. Alginate can be also extracted with 

large amounts of variety of brown sea weed. These polymers and derivatives of these compounds, because of 

the large number of groups’ active agents such as NAD, amine and hydroxyl groups on the surface of the first 

have high absorption performance. In addition, these compounds are inexpensive, renewable and repairable, and 

are available in different countries. They also have positive biological and chemical properties such as non-

toxicity, biodegradability and biodegradation, and are compatible. In contrast to these benefits, there are some 

problems in the use of these compounds. Magnetization of the magnetic particles, biopolymers such as mixing 

with them, it may be able to effectively solve this problem. In a recent study chitosan attached to the iron (III) 

oxide by binding covalent magnetic carboxyl-methyl chitosan was built on iron nanoparticles.  Experimental 

data show that the binding of chitosan-iron oxide does not change the spin structure. In order to investigate the 

absorption capacity of the particles of absorbed metal ions Co-Cu and orange color of Krosein acid (AO12) 

Green Acid 25 (AG25) on the adsorbent is studied.  Experimental data show that the rate of absorption for Cu 

(II), cobalt (II), (AO12O) and (AG25), respectively, is shown 5-21-5-27-1883-1471 mg. The absorptive capacity 

is shown as 9-20-98-23mg, respectively. The absorption of the bunch, magnetic chitosan modified chemically 

have been tested  for  the recovery of gold (III) and silver (I) from aqueous solution. For this combination, using 

the column packing, 6-3-1-2 mg values are reported as mmol g of Gamsik et al. found ab alginate, a magnetic 

microcapsule containing a substance extracted from 272 Syanks have the adsorbent for removal of heavy metals 

such as nickel (II) water. 

The absorption test results show that the highest amount of adsorbed Ni is 0.2 mmol g. Also, in order to 

selectively remove organic compounds from wastewater, adsorbent composition containing magnetic 

nanoparticles and activated carbon Alkyne (AC-MAB) is provided.  The methylene blue (MB) and methyl 

orange (MO) were selected as a sample contaminant adsorbents for the test, the test results show that the 

magnetic composite, compared to porous activated carbon absorption capacity is quite high.  In summary, the 

modified adsorbent with magnetic particles, important and offers a reliable way to produce magnetic composites 

can easily be separated. For this reason has attracted special attention by researchers all over the world. 

The magnetic nanoparticles are magnetic elements such as iron, cobalt; nickel compounds and are chemical 

compositions. The use of magnetic nanoparticles in food safety aspects or toxicity of these particles is very 

important. Hence the range of magnetic nanoparticles, particularly nanoparticles super paramagnetic iron oxide 
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nanoparticles Fe3O4 (magnetite) have been most used in the field of food due to the lack of toxicity and good 

environmental adaptability retain residual magnetism after remove the external magnetic field. Also, the surface 

modification could be iron oxide magnetic nanoparticles with special groups such as NH2-COOH-OH- 

functionalization of bioactive to connect with a variety of fit. 

Enzyme stabilization of enzymes such as amylase, protease, lipase and oxide ecstasies due to excellent 

catalytic activity, is widely used in the food industry. Commonly used enzymes that are released have poor 

stability against pH, heat and other environmental factors and retrieving them for the use is so hard. So many 

researchers showed considerable attention to increase the stability and reusability of the enzymes in industrial 

section. For this purpose, methods such as enzyme stabilizers, modifying enzymes, protein engineering and 

engineering environment which is used to stabilize the enzyme is most common. 

Various organic and inorganic substrates have been used to stabilize enzymes. Recent studies have shown 

that magnetic nanoparticles can be replaced by organic substrates Polyurethane that is very suitable for the 

stabilization of the enzyme. The advantages of this alternative can be mentioned the following. 

A) Collection allows simple, fast and cost-enzyme complex tissue with the use of an external magnetic 

field. 

B)  Enzyme loading capacity due to large specific surface. 

C)  Influence no limitation on solutions. 

The general principles of the common methods are used to create magnetic nanoparticles stabilized on the 

enzyme covalent bonding or physical adsorption. Enzymes stabilized nanoparticles onto bare or chemically 

modified through the formation of covalent bonds occurs between the nanoparticles and the chemical groups of 

the enzyme. (Figure 3). Although often associated with reduced enzyme activity, such a strong bond can be 

stabilized to prevent the loss of enzyme. On the other enzymes can be weak forces such as hydrogen bonding, 

van der Waals or ionic bonding force between the magnetic nanoparticles modified enzymes and confirmed by 

physical adsorption. 

Although the latter method is simple, Enzymes are generally attracted to these pH small changes, ionic 

power or temperature easily removed from the surface of magnetic nanoparticles, and thus not suitable for 

industrial applications. 

 

 
Fig. 3: a new method for stabilization of the enzyme on the surface of magnetic nanoparticles 

 

Phenol using carbon composite nano-magnetic and kinetic study of the effectiveness of this method in 

wastewater: 

Waste oil industry, paper-making, textiles, petrochemicals and pharmaceuticals often contain significant 

amounts of phenol and its derivatives are toxic and hazardous. These effluents are discharged into the 

environment without adequate treatment of irreparable risks to human health and will follow the environment. 

Materials and Methods: activated carbon prepares modified magnetic nanoparticles using saturation / 

temperature calcination 750 c. ̊. The magnetic properties of absorption spectra obtained by BET, XRD and SEM 

were evaluated. The following parameters such as different amounts of adsorbent, PH, pollutant concentrations 

and Synthetic wastewater contact time on the removal of phenol was studied and optimum conditions for 

adsorption were determined. 

Based on the results from the analysis of BET, the specific surface area of the carbon composite nano 814 

m
2
 / g is obtained. 

SEM images and XRD data taking iron nanoparticles on activated carbon is well demonstrated. How PH 

effects on the adsorption of phenol on adsorbent was investigated in the PH of 3, 6, 8,9,11 and PH 8, phenol 

removal rate reached to its highest. Also, different amounts of adsorbent in the range of 0.2-6 g / l were studied 

and a dose of 6 g per liter was confirmed as the optimal dose. Profile selects to delete on several levels when 

including 2,7,15,30,45,60,90,120 min results obtained from experiments Muir Long isotherms and kinetic data 

showed that the two more – pseudo are followed. The highest adsorption of phenol on activated carbon in vitro 

magnetic is 0.33/84 mg / g respectively. 
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Due to the high surface area are suitable carbon composite of nano-adsorbents for the removal of phenolic 

compounds. Simple and inexpensive tech carbon composite nano-magnetic and other properties of the 

compounds that their use in operational scale very will be possible. 

 

Magnetically activated carbon nanoparticles (Fe3O4)AC /: 

This step involves the synthesis of Fe3O4 nanoparticles on activated super- paramagnetic carbon. So far, 

several methods have been proposed for the synthesis of magnetic activated carbon, According to equipment 

availability and low processing time together with the ease of work, methods for the synthesis of saturated and 

calcination was chosen. In this study, the synthesis of magnetic activated carbon adsorbent, the activated carbon 

was amended by nitric acid (36%) for 3 h at C̊ 80. Then washed with water, filtered and dried at temperatures of 

C 105 of modified activated carbon, g25 in an aqueous solution containing ml200 g 100,9H2O, Fe (NO3) in the 

ultrasonic bath. The solution obtained after filtering dry and finally was formed for 1 h at room temperature in 

the presence of pure nitrogen C◦750 for Fe3O4 magnetic nanoparticles. 

 

Synthesized and characterized magnetic nano-composite polyaniline / Fe3O4): 

Fe3O4 nanoparticles were synthesized by chemical deposition.  The nano-composite poly-aniline containing 

Fe3O4 magnetic nanoparticles were synthesized by in-situ polymerization in the presence of HCI successfully. 

Nano-composites produced were characterized by infrared spectroscopy (FT-IR) and x-ray diffraction X (XRD). 

The magnetization curves were plotted as a function of applied field at room temperature. Conductivity and 

magnetic properties of nano-composite poly-aniline containing Fe3O4 nanoparticles show high conductivity and 

super-paramagnetic properties of this material. 

 

Experimental section: 

Fe3O4 nanoparticles were prepared by chemical deposition as follows: 800ml of deionized water into the 

mouth of the balloon 4 condenser and mechanical stirrer attached to a nitrogen inert gas import, Then 

FeCl2,4H2O, FeCl3,6H2O the molar ratio of 2: 1 in the reaction flask in the presence of 5.1 m. The PH, NH, OH 

solution adjusted to 8 and let react for 2 hours. Magnetic nanoparticles were collected using a magnet, and wash 

them with a solution of Fe3O4. 

The synthesis of poly-aniline nano Fe3O4 composites start by dissolving 11 / 88ml aniline in 150ml of 

distilled water containing hydrochloric acid 25ml. In the meantime, the required amount of Fe3O4 added slowly 

is stirred into the mixture and the mixture. 

27/38 gr of ammonium sulfate peroxide is provided without the 1/8 HCI molar mixture and add slowly into 

the reaction flask. Mixtures under conditions of zero Celsius degrees at a speed of 450 rpm are stirred for 16 

hours to complete the polymerization reaction. Mixture was centrifuged , and then dried residue was washed 

with distilled water , and finally dried at a temperature of 100 ̊ C for 24 hours put into it to dry completely. In 

order to eliminate acidity, NH3.H2O the resultant powder is added. Finally, doping, cleaning and filtering and 

reached drying the final product of nano-composite poly-aniline / Fe3O4. 

 

Study of optical and magnetic properties of nano-composite powders Fe3O4 / ZnO prepared by thermal Solo: 

Zinc oxide nanoparticles has attracted the attention of many researchers to determine their performance in 

electronics, Optics and photonics in a variety of fields including gas sensors, transparent conducting electrodes, 

protective coatings on polymers were used for this reason, the ideal candidate as underlying ceramic. On the 

other hand, the use of iron oxide magnetic nanoparticles in various fields such as medicine, environmental 

industries used amplifier choice to improve the characteristics of zinc oxide nanoparticles. So according to the 

structural characteristics of nano composite Fe3O4 / ZnO is used in various fields including medicine to treat 

cancer cells, genetics, the biotechnology industry. In this study, nano-composite Fe3O4 / ZnO prepared by 

thermal Solo was examined. 

 

Test Method: 

In this study iron chloride (II) four water molecules (FeCI2.4H2O), iron chloride (III) (FeCI3), lithium 

hydroxide (LioH), acetate onto two water molecules (ZnAc2.2H2O), ammonia, and ethanol was used for all of 

the companies were purchased from Merck. 

 

Manufacturing technique nanoparticles Fe3O4: 

Fe3O4 nanoparticles were produced by co-precipitation method. In this regard, some two-and trivalent metal 

chlorides are weighed in the stoichiometric ratio and they were dissolved in distilled water twice ionized. The 

solution obtained in a three -neck flask under a nitrogen atmosphere was stirred by a stirrer at the 70 C .̊ The 

drops of ammonia solution were added. With the arrival of the first drop of black precipitate observed in 9 

depositions was completed with the arrival PH . After completion of the deposition temperature , eating was 

continued for an hour in the C ̊ 70. The precipitate was produced using a magnet to collect and rinsed several 
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times with distilled water and ethanol. The precipitate was dried in vacuum at 90 C ̊. The final product was a 

black powder of Fe3O4. 

 

Nano-composites prepared Fe3O4 / ZnO: 

At this stage, the mixture of ethanol and hydroxide were placed for 15 minutes in the ultrasonic to obtain a 

homogeneous solution, this solution generated drop by drop to a certain amount of magnetite nanoparticles in 

the previous step and acetate anhydrous ethanol were placed on the water environment was added under stirring . 

The resulting solution in an autoclave at a temperature of C ̊ 90 to 10 hours after the time takes the pressure was 

1.1bar solution and was cooled to room temperature naturally . The resulting brown precipitate was collected and 

distributed three times with the magnet and dried under vacuum at a temperature of C ̊ 90 degrees. 

 

Analysis of XRD: 

In order to determine the phase of the nano-composites produced, the samples analyzed by XRD, by the 

Seifert, Cu-Kα were used in 20-80. As seen in Figure 4, the X-ray diffraction pattern for Fe3O4 and ZnO 

samples have been marked by X Pert Plus software to arrange the cards (19-0629) JCPDS and (36-1451) 

JCPDS. Note that the X-ray peaks in samples of magnetite and Magmayt are very close together, and they can 

hardly be separated. They are often used to identify with other factors such as color, temperature and heating. 

Given that the magnetite nanoparticles obtained in this study were black and all the samples at temperatures less 

than 100 ̊ C and were dried under vacuum. It can be said with certainty derived from X-ray diffraction peaks 

belonging to black magnetite nanoparticles and the Magmayt nanoparticles are not brown. 

 

 
Fig. 4: ray diffraction patterns of X: (a) nano-particles of Fe3O4, (b) nano-composite / ZnO Fe3O4 with the 

molar ratio 1-10, (c) nano-composite / Fe3O4 and ZnO mole ratio of 20-1. 

 

Analysis of SEM and TEM: 

In order to study the nanoparticles and to obtain information about the morphology and size of 

nanoparticles scanning electron microscopy (SEM) and transmission electron microscopy (TEM) were used. As 

can be seen in the Figure, the particle size is in the range of nanometers. 

In Figure (2) and (4) SEM and TEM images of spherical Fe3O4 nanoparticles are shown. 

The size of the openings is in the range of 10nm, which is comparable to results obtained from Scherrer's 

equation. Figure 3 shows SEM image of Figure 5 TEM image of composite spherical nanoparticles of iron oxide 

/ zinc oxide mole ratio 1-10.  

The diameter of the grains is in the range of 10-40 nm. 
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Nano-composites radar-absorbent: 

Radar band varies between 8 and 12 GHz and electromagnetic waves are radar waves with the electric field 

and magnetic field, which is using anti-radar coating that has special absorptions and the electric wave radar, 

can be absorbed and converted to heat energy and cause the attenuation of the waves. The electromagnetic 

waves are waves electromagnetic characteristic which relates to magnetic field is created by the waves. 

Magnetic nanoparticles are able to create a small magnetic field to attract the magnetic nanoparticles and nano-

composite radar. Conducting polymers can absorb a significant amount of radiation absorbed bacteria waves 

were in the range of the radar.  

When the aircraft are covered with radar-absorbing compounds and will have the least reflection. 

 

Catalytic and biological properties of magnetic nano-composites with ship: 

In recent decades, the use of industrial processes, environmental pollution and the risk of human exposure 

to heavy metals has risen dramatically. Some heavy metals such as lead, chromium and mercury, even at low 

concentrations, have considered as a threat for public health and ecosystems. Due to serious damage to the 

health of these metals, removing them from the environment, especially water supplies attracted a lot of 

attention. Traditional methods for removing these metals from drinking water include chemical deposition 

methods, adsorption, ion exchange, reverse osmosis and electro-chemical adsorption procedure, due to easy 

retrieval and extensive compatibility with the reaction conditions, this method is most appropriate. Different 

materials are used such as clay minerals, oxides, zeolites and carbon materials as adsorbents. 

These absorbents have some problems such as chemical stability and low absorption capacity of the bed. 

Recently, nanomaterials, including magnetic nanoparticles and nanostructures based on carbon are used as 

new adsorbent for removal of heavy metals. In these nanoparticles, the level area, the active positions, 

functional groups are increased. 

Synthesized within the matrix is a method in which the magnetic nanoparticles are stable in a polymer 

matrix. Exposure of the core-shell over the super-paramagnetic cloud causes antibacterial properties of the nano-

composites or catalyst. Magnetic nanoparticles stabilized with functionalized polymers are capable of 

hybridization with metal ions. Type of reducing agent used to produce metallic nanoparticles in the size 

distribution of the particles affects in the polymer matrix. The use of nanoparticles in a polymer matrix prevents 

their accumulation and leakage of particles into the environment. 

 

Biotechnology and environmental: 

Magnetic nanoparticles for a wide range of applications including catalytic applications, and environmental 

biotechnology have attracted the attention of many researchers. 

Therefore it is necessary to develop some strategies to stabilize them against the chemical degradation (e.g. 

oxidation) during or after its synthesis in the course of further development. 

Magnetic nanoparticles due to its large effective area, chemical and magnetic dipole interactions are very 

sensitive to oxidation and aggregation. 

Under normal conditions the nanoparticles are easily oxidized when their properties are strongly affected. 

To prevent the unwanted oxidation, accumulation and preservation of the unique properties of nanoparticles of 

different methods are used to protect the coating. The coverage rate has increased and repulsive forces of 

aggregation and agglomeration are avoided. Coatings of carbon are silica, metals, metal oxides, organic 

polymers and surface active substances. It should be noted that different metals, all show different combinations 

of magnetic properties. 
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Thus, the magnetic nanoparticles and the nano-composites can be made more versatile by it. The magnetic 

nanoparticles containing iron oxide, such as Fe3O4, pure metals such as iron, cobalt and ferromagnetism of 

spinel containing including CoFe2O4 and MgFe2O4, MnFe2O4 and some others. 

Use any of these materials has advantages and disadvantages.  For example, because of low toxicity and 

good magnetic properties, the use of iron compounds is suitable for biological applications. Systems based on 

the type of magnetic nano-composites are handled for medical diagnostic devices, drug discovery. 

A new class of contrast agents has been synthesized for magnetic nanoparticles stabilized by the 

polyelectrolyte on the market (e.g., sodium polystyrene - 4 - styrene - sulfonate). In some cases, the practical 

applications of these nano-composites are comparable or act better than single-metal compounds. Meanwhile, 

the cost of nano-composites containing magnetic nanoparticles - shell is much less, because less expensive 

metals such as platinum, palladium and silver are used in their construction. 

Similar results are obtained for the compounds used in various polymer matrices (e.g., carboxylic and 

sulfonic resin).  In all cases, nanoparticles in heterogeneous form distributed within the polymer matrix on the 

nano-composite are present with higher concentrations. Both magnetic properties of nanoparticles in the shell - 

core metal (such as Ag-Co and Pd-Co) and metal - metal oxide (Ag-Fe3-O4) in different polymer resins, 

features super paramagnet was at room temperature. 

 

Catalysts: 

Platinum group metal nanoparticles are popular as catalysts selectivity and widely used in organic 

synthesis, chemical industry and other areas.  The heterogeneous catalysts are proceeding on the surface of 

catalytic. This means that a single magnetic metal nanoparticles, core, catalyst does not participate in the 

catalytic process and can be replaced by other metals. Catalysts for the synthesis of magnetic nanoparticles core 

- shell comprises a metal core coated with a thin layer of platinum group metals inexpensive, cost of platinum 

catalysts decreases in comparison with single metallic magnetic nanoparticles. Magnetic properties of single 

metallic nano-catalysts for this new benefit are that it allows them to be easily retrieved from the reaction 

mixture and used twice. Magnetic nanoparticles of platinum - cobalt have been synthesized in polymer matrices 

as catalysts in many reactions, cross-hybridization. Although are used in other reactions such as halogen 

bleaching, carbonyl carbon and oxidation. (Figure 6) 

Bimetallic catalysts such as nuclear magnetic nanoparticles Alloy Shell - have attracted the attention for 

several reasons: 

- Get together would cause the control two metal catalytic properties, selectivity and stability. 

- By controlling the thickness of the active shell regarding the catalyst can be effective in saving the number 

of atoms. 

Different catalytic activity of nano-composites with carboxylic or sulfonic groups and magnetic 

nanoparticles of platinum - cobalt distribution are investigated in the polymer matrix in Suzuki reactions. 

Results indicate the characteristics of the polymer matrix (apart from the magnetic nanoparticles used) to 

determine the amount of nano-composite catalyst used in the reaction conditions. Chemical stability, surface 

area and porosity of the matrix nano-composites against chemical reagents, is another important parameter must 

be considered when selecting a polymer substrate. 

 
Fig. 6: Cross-coupling reactions with cobalt- platinum magnetic nanoparticles as catalysts 

 

Anti-pesticide and bio-mass: 

The presence of microorganisms in the water, makes disinfecting necessary before use. In most cases tap 

water is antiseptic with ozone, chlorine and other substances that have antibacterial properties. Disinfect water 

without the use of a chemical, which are usually made of metal, silver, is a good alternative. While the element 

of silver has been known as a bactericide for over 1200 years. Colloidal silver or silver magnetic nanoparticles 

have recently been used as excellent antimicrobial, antibacterial properties, although there are still some doubts. 

As silver ions that bind to DNA and inhibits respiration and reproduction of bacteria, for magnetic nanoparticles 

of silver have been reported the anti-bacterial activity, relatively low toxicity, chemical and thermal stability and 

long-term activities. 

Stable and stabilized magnetic nanoparticles in different polymer matrices have attracted scientific interest 

for two reasons: 
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Given the uncertainty about the toxicity of this material to humans, fixed in the polymer matrix, this 

increases their safety. 

Stabilization process makes easier using the magnetic nanoparticles and their ultimate application. The use 

of magnetic nanoparticles in nano-composites as bio-fouling can help to solve the technical problem. 

 

Multiple water purification: 

Microbial contamination of water supplies in many countries is a great threat to public health. The 

emergence of bacteria resistant to antimicrobial agents has increased the demand for advanced disinfection 

procedure. 

Nowadays, there are different strategies for water disinfection. These strategies include the use of chemical 

reagents (such as chlorine, ozone, hydrogen peroxide, etc.), physical methods (heat and UV radiation) and 

mechanical methods (e.g. passing through the filter) are that all terms of efficiency, the heating is commonly 

used in dairy and beverages. But because of their cost, there is no practical way to disinfect large quantities of 

water. The use of oxidizing agents can also cause corrosion in facilities, maintain and disinfect the water. 

Therefore, methods for treating multiple new methods for purification of water are constantly tested. It seems to 

meet all their requirements, such as treatment costs, durability and high efficiency; it is difficult to remove 

pollutants from water. Applications of magnetic nanoparticles were studied in the solution of many problems 

related to the quality of purified water, especially chlorinated and de-chlorinated organic solvents decreased in 

the groundwater. 

Remarkably, the ion exchange material in a variety of process of water purification, mainly are used to 

remove the unwanted impurities and toxic ions such as ions create a peeled hard, iron, heavy metals, etc. 

This matrix is modified using magnetic nanoparticles combined traditional methods of water purification 

and disinfecting antibacterial provides the possibility to eliminate microbiological contaminants. With this 

method, two-step refined supplements can be done with a substance. It's important to be competent in the use of 

magnetic nanoparticles of silver should be considered as an antibacterial agent: 

- Because of the large size of the nanoparticles in the disinfection of microorganisms that have nano-metal 

composites - polymer is removed from the water.  They are not allowed to penetrate deep within the solid 

material. For this reason, the magnetic nanoparticles of silver should be established close to the matrix to make 

them available to the bacteria. 

- Magnetic free sustained silver is much more toxic in the polymer matrix, they come prepared nano-

composites interesting solutions to the problem. Because guarantees this matter at strong safety for the retention 

of magnetic nanoparticles in a polymer matrix. 

- Even if the stabilization of magnetic nanoparticles of silver polymer prevents contamination of the water 

next to them, increases the probability of uncontrolled deposition of the particles from the matrix. Instead, it is 

necessary to provide a degree of safety that can provide the nano-composites based on the use of magnetic 

nanoparticles stabilized Ferromagnetism or super paramagnetic polymer. 

In these cases, the polymer nano-particles out of the purified water can easily absorb with a simple magnet. 

Figure 7shows the use of environmentally friendly nano-composites for treating multiple. 

 

 
 

Fig. 7: The use of environmentally friendly nano-composites for treating multiple 

 

- Chitosan is another magnetic nano-composite that is used for the removal of heavy metals from 

wastewater. The substance because of low toxicity, environmentally and biodegradability has wide application.  

Figure 8 shows an example of a magnetic substrate. 
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Fig. 8: prepared magnetic nano-composites modified with chitosan to adsorb heavy metals 

 

Conclusion: 

In this paper, magnetic nano-composite applications were discussed in the medical field, refining, 

environmental and biotechnology. The use of magnetic nanoparticles with their own unique features improves 

the medical procedures such as heating medium resolution imaging as well as for the treatment of cancer. The 

simple, easy and inexpensive technology of nano-composites is another feature of these compounds that made 

their use possible in operational scale very well. On the catalyst application of nano-composite can be easily 

recovered from the reaction mixture and re-used. 

In water purification applications, the nature of magnetic nanoparticles prevents their uncontrolled seepage 

in water which the particles are separated using a simple magnetic trap. There are many challenges of the 

practical application of magnetic nanoparticles in food industry. First, the magnetic nanoparticles risks are fully 

evaluated on human health. Finally, the last and most important result relates to the comprehensive strategy of 

developing the magnetic nano-composites. These strategies must not expected only features of what can be 

achieved with the application of scientific applications, but, should also focus on the safety of the environment 

and health aspects that are important for the development of nanotechnology and nano-science. 
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