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                                                                                ABSTRACT 

 

 

In view of the toxic properties of arsenic, the World Health Organization (WHO) recommends a 

maximum concentration of 10 µg L
−1

 of arsenic in drinking water. Arsenic (As) content in 

groundwater causes great problem to the worldwide people, especially in Bangladesh and some 

part of West Bengal. A low cost adsorbent material has been used for 

the removal of arsenic from synthetic sample water. In the present work, As (III) has been 

removed from synthetic water by synthesized zirconium polyacrylyte as a novel hybrid material 

by adsorption method. The hybrid material is prepared by sol-gel and co-precipitation method 

and stock solution of As (III) for concentration of100 mg/L has been prepared by mixing 0.1 g of 

sodium arsenite, and then remaining diluted with distilled water. And the material was 

characterized by FTIR, Particle size, XRD, SEM, BET, TGA-DTA combined with energy 

dispersive spectrum technique. After that the extent of adsorption was studied by using various 

parameters such as pH, reaction temperature, and contact time, adsorbent concentration .The 

maximum removal efficiency of As (III) was 96% at the pH 8 with adsorbent dose of 0.6 gm/L 

for the time period of 30 minutes and at 30-40
o
c temperature. 

 

 

 

Key words: Zirconium, AAS, XRD, Adsorption 
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1. LITERATURE REVIEW 

Arsenic is an element rarely found in nature. Weathering of rocks results in arsenic due to which 

arsenic being present almost all soils and sediments. It is one of the, most important element on 

earth. Basically, it is used historically in industry, in fertilizers and for preservative used .It is 

probably toxic in nature, arsenic can became an environmental hazard when it is weathered and 

enters in to the ground water supply.  Now a day, many populations are at risk for arsenic 

poisoning which is due to exposure form contaminated drinking water. 

Background 

Arsenic is a metallic element mainly found in the earth’s crust at about 1.5 to 2 ppm ,mostly in 

an inorganic form(data collected from NAS ,1977).however, arsenic is not distributed throughout 

the world. Mainly inorganic form of arsenic exist in 4 oxidation states (-3, +3, 0, and +5), 

depending upon their environmental conditions. 

At first arsenic contaminated water was detected in the country of Bangladesh in the year of 

1993. Arsenic comes from arsenic rich material in the regions of river systems which are 

deposited in the form of sands and gravels which make the land of Bangladesh. About  4.07 

million tube wells has been tested in Bangladesh and out of which 1.04 millions of tube wells 

contain arsenic above the government drinking water limit of 50 parts per billion(ppb). But 

according to WHO (world health organization) guide line value for arsenic in drinking water was 

found to be 10ppb. 
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Health problems 

Approximately 30 thousand people showing the skin lesions symptoms due to arsenic have been 

identified in Bangladesh. Arcenicosis symptoms that include hardening of skin, spots of hand 

and feet, loss of feeling from hands and legs. However long-term exposure to arsenic may cause 

serious health problems including internal cancer of the skin, lungs, bladder and kidney which 

can be fatal. 

Treatment options 

There are various methods and technology used to treat arsenic contaminated water. Which 

includeion exchange, reverse osmosis, coagulation, activated alumina, ultra filtration, adsorption 

etc. EPA’s office of research and development (ORD) is in the progress of finding a novel 

material to remove arsenic from contaminated water. Coagulation and filtration involve addition 

of coagulants, like ferric sulphate or ferric chloride, to the contaminated water. The coagulants 

which alter the properties of dissolved contaminants and hence they settled down, so that they 

can be filtered. (U.S.Environmental Protection Agency 2006).Sometimes arsenic can be removed 

by using polyacrylonitrile based ultra filtration membrane. Which have been studied at Polymer 

science and division, National Chemical Laboratory (NRL). 

One of the new methods for removal of arsenic is filtering the water using granular ferric 

hydroxide (GFH) which can act as a good adsorbent. Different studies have also shown to be 

most effective for the removal of arsenic and arsenite with 5-10 times higher efficiency than 

activated alumina. Some times zeolites are also used to remove arsenic, zeolites like Fe -

exchanged zeolites which act as good sorbent material and readily removes arsenic (III) from 

contaminated water. 
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1. INTRODUCTION 

 

The word arsenic come from synonyms with the word called “poison”. Arsenic may be found in 

water which is very toxic. Severe health problem causes populations drinking arsenic-rich water 

over long periods in countries world-wide. Specially in Bangladesh and some part of West 

Bengal region. 

2.1 Different Sources of Arsenic  

 Arsenic is widely distributed throughout the earth's crust. 

 Arsenic is introduced into water through the dissolution of minerals and ores, and 

concentrations in groundwater in some areas are elevated as a result of erosion from local 

rocks. 

 Arsenic can   also be used commercially e.g. in alloying agents and wood 

preservatives.Mainly arsenic is used as path finder element which indicates to the miners 

that significant metal ore deposited. 

 Arsenic can occur in an inorganic form in the environment but in natural waters, or in 

drinking-water, it is mostly obtained as trivalent arsenite (As(III)) or pentavalent arsenate 

(As (V)). Some Organic arsenic species also occurred which is abundant in seafood, and 

are less harmful effect to health, and are readily degraded by the body. 
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2.2 Effects of arsenic  

 Chronic effect of arsenic poisoning, occurs after long-term exposure through drinking- 

water is very different to critical poisoning. Immediate symptoms on toxic problems 

typically which include vomiting, severe abdominal pain, and bloody "rice water" 

causing diarrhoea. Chelation therapy can also very effective in serious poisoning but it 

should not be used against long-term poisoning. 

 The diseases and signs that caused by arsenic shown in different individuals, population 

groups and some geographic areas. Thus, there is no universal definition occurred to 

describe the disease caused by arsenic. This complicates the assessment of the heavy load 

on health of arsenic. Similarly, there is no any suitable   process to identify the cases like  

internal cancer that were caused by arsenic . 

 However long-term exposure to arsenic through drinking-water which causes cancer of 

the skin, lungs, urinary bladder, and kidney, as well as other skin problems such as 

pigmentation changes and thickening (hyperkeratosis).cancer is the last phenomenon, 

usually takes at least more than 10 years to develop. 

 Mainly increased risks of lung and bladder cancer have been observed due to arsenic-

which has  been observed at drinking-water containing arsenic concentrations of less than 

0.05 mg/L. 

 The relation between arsenic revelation and other health effects is not clear-cut. For an 

example, some studies have reported as hypertensive and cardiovascular disease, diabetes 

and reproductive effects. 
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 According to various estimated data, arsenic in drinking-water will cause 200,000 to 

270,000 deaths from cancer mainly in Bangladesh alone (NRC, 1998; Smith, et al, 2000). 

 

2.3 Measurement of arsenic  

a) Accurate measurement of arsenic mostly in drinking-water at levels which  relevant to 

health requires laboratory analysis, by using sophisticated and highly expensive 

techniques and some facilities as well as trained staff also not easily found  or affordable 

in many parts of the world. 

b) The quality control and external validation remains problematic by an analytical method. 

2.4 Prevention and Control 

 The most important intended action is prevention of further exposure which will 

provide clean and safe drinking- water. The economical cost and difficulty for 

removing arsenic concentration from drinking-water increases as the targeted 

concentration lowers. For removing arsenic in water chemicals including 

interfering solutes, availability of alternative sources of low arsenic water, 

mitigation technologies, amount of water to be treated, etc. 

 To Control the concentration of arsenic is more complex, where drinking-water is 

obtained from many individual sources (such as hand-pumps and wells) which is 

commonly found in rural areas. Low concentrated arsenic water is only needed 

for drinking and cooking. Arsenic-rich water can be used safely for laundry and 

bathing purpose. Difference between high-arsenic and low-arsenic sources by 

painting the hand-pumps (e.g. red and green) can be an effective and low cost by 
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means which is rapidly reduce exposure to arsenic when accompanied by 

effective health education. 

 Alternative low-arsenic concentrated source, such as rain water and some treated 

surface water may also be available and appropriate in some circumstances. 

Where low concentration of arsenic in water is not available, it is necessary that to 

remove arsenic from drinking-water: 

a) In the past some studies have been reported preliminary successes in using packets of 

chemicals for household treatment and other purpose. Removal of arsenic by using some 

mixtures of disinfectants. One example is that, it developed by the WHO/PAHO Pan 

American Centre of Sanitary Engineering and Environmental Sciences in Lima, Peru 

(CEPIS), has proven successful in Latin America. 

b) Various technology used for arsenic removal, used for piped water supply is moderately 

costly and requires well supervision. But it is not applicable in some urban areas of 

developing countries and in most rural areas world-wide. 

c) There is many new types of treatment technologies included such as co-precipitation, ion 

exchange and activated alumina filtration are being field-tested, ultra filtration etc. 

2.5 Environmental effects of arsenic in water 

Arsenic is an essential compound for many animal species, and sometimes for human being, 

because it plays an important role in protein synthesis. But it is not clear that, whether arsenic 

is a dietary mineral for humans or not. Toxicity of arsenic is another important characteristic. 

The concentration of arsenic is 2-46 ppm for freshwater algae. The LC50 value for Daphnia 

Magna is 7.4 ppm, and for the American oyster it is found to be 7.5 ppm. These values 
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include comprehensively a time period of 48 hours. The toxicity values for a time period of 

three weeks are 0.5 ppm for the large caducean. For rats the LC50 value of 20 mg/kg body 

mass is established. And this is the value for the carcinogenic arsenic (III) oxide compound. 

Sometimes this compound   blocks enzymatic processes by increasing its toxicity. Basically 

in mice, hamsters and rats the compounds was found to be very toxic. 

Naturally, only one stable form of arsenic isotope is exist. Recently, there are 19 other 

instable isotopes have been discovered. 

2.6 Techniques available for removal of arsenic (III) 

There are various techniques for the removal of arsenic such as reverse osmosis, ultra 

filtration, Electro dialysis, adsorption, coagulationetc.Although many of this method have 

successfully reduced arsenic concentration to acceptable levels, in which arsenic is absorbed 

by using various hybrid material. Especially in countries where the problem of excessive 

arsenic in available drinking water is very high. Thus many workers have continued to 

explore the development of low cost and effective adsorbents and to improve the efficiency 

of all adsorbents. In this report zirconium polyacrylyte which is act as a novel  hybrid 

material and was  studied for  the removal of arsenic(i.e. As(III)) from synthetic  water 

samples using an adsorption technique.  
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2.7. Aim and objectives 

The aim and objective of the present work for the study of adsorption of arsenic (III) by 

using a novel hybrid material i.e. zirconium poly acrylyte for the action of remedying arsenic 

with the following objectives: 

 To synthesize and characterize the zirconium polyacrylyte hybrid material. 

 To make practical and effective use of the material in order to know the removal 

efficiency of As (III). 

 To  know the optimum conditions  for the removal of maximum  efficiency  of As(III) by 

varying  pH ,reaction time, adsorbent  dose, and  temperature etc. 
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3. EXPERIMENTAL SECTION 

 

3.1 Material and methods 

All chemicals used for the study was of ARgrade.10 %Zirconium oxy 

chloride(ZrOCl2.8H2O),10%AmmoniumPersulphate,2M Bis-Acrylamide, TRIS(hydroxymethyl 

aminomethane),TEMED(tetramethyl ethylenediamine) were used for the synthesis of zirconium 

poly acrylyte. All glass wares were used made up of borosil and tarson like conical flask, 

measuring cylinder, volumetric flask (1000ml, 100ml), beaker etc,. Standard solution of arsenic 

was prepared from sodium arsenite, hydrochloric acid (HCl) and distilled water. In order to vary 

pH.Hydrochloricacid (1M HCl) and ammonium hydroxide (NH4OH) were used. Instrument used 

in this studies are pH meter (Eli co), AAS (PerkinElmer pe analyst atomic absorption 

spectroscopy), XRD (Phillips powder diffract meter model pw 1830), SEM (JEOL, Jxa-8100). 

3.2 Synthesis of Zirconium polyacrylyte hybrid material 

 Zirconium polyacrylyte hybrid material was synthesized by mixing water, 30% Bis-acrylamide, 

10% Zirconium Oxy Chloride, 10% Ammonium Persulphate,TEMED (tetramethyl 

ethylenediamine).at room temperature. Amount of materials was added on the basis of the 

following scheme. 
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Table: 1 synthetic composition for the polymerization of zirconium polyacrylyte hybrid 

material 

CHEMICALS 

 

 COMPONENT VOLUME(ML) PER GEL MOLD 

5ML 10ML 20ML 30ML 40ML 

Water 2.6 5.3 10.6 15.9 26.5 

30% 

Acrylamide 

Mixture 

1.0 2.0 4.6 6.0 10.0 

1.5M TRIS 

(ph-8.8) 

1.3 2.5 5.0 705 12.5 

10% ZrOCl2 0.05 0.1 0.2 0.3 0.5 

10% 

Ammonium 

Persulphate 

0.05 0.1 0.2 0.3 0.5 

TEMED 0.004 0.008 0.016 0.024 0.04 

 

The white gel was formed ,which was allowed to stand overnight  at  room temperature and  was 

then filtered ,washed  with distilled water  to remove excess reagent ,and then dried at 50
o 

c at 

least for 5 -6 hours. And finally the synthesized materials were kept in an air tight container for 

further use. The arsenic concentration was measured by AAS (PerkinElmer pe analyst atomic 

absorption spectroscopy).  
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3.3.Flow chart for the preparation of zirconium polyacrylte as a novel hybrid material 
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4. RESULT AND DISCUSSION 

 

4.1. Characterization of Zirconium polyacrylyte hybrid material 

The present study is a work to explore synthesis of novel Zirconium polyacrylyte based hybrid 

material and its application for the removal of trivalent arsenic (As III) from synthetic water. The 

material is characterized based on the data of analysis of SEM, XRD, FTIR, CHNS, and particle 

size. The chemical analysis of the material is presented in (Table 2.) the material forms a 

polymeric matrix, In order to identify the chemical stability, the material was kept in 10 mL of 

different mineral acids, bases and salt solutions of different concentration for 36h and the 

supernatant liquid was examined for zirconium polyacrylyte (Table 3). The material exposes 

high chemical stability, and was found that the material was quite stable in most of the mineral 

acids and salt solutions. The main physicochemical parameters of the synthetic water are listed in 

(Table4). 

Table- 2: Chemical properties of present Zirconium polyacrylyte 

 

 N% C% H% S% 

polyacrylamide 

Zirconium (IV) 

oxide 

19.5091209 52.0964317 8.50955009 0.39819628 
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Table-3: chemical stability of the Zirconium polyacrylyte hybrid material 

Solvent (50 mL)          Stability 

1M H2SO4 Partially dissolved 

2M H2SO4 Fully dissolved 

4M H2SO4 Fully dissolved 

1M HNO3 Insoluble  

2M HNO3 Insoluble 

4M HNO3 Insoluble 

1M HCL Insoluble 

2M HCL Insoluble 

4M HCL Insoluble 

1M NaOH Insoluble 

2M NaOH Insoluble 

4M NaOH Insoluble 

1M NH4OH Insoluble 

2M NH4OH Insoluble 

4M NH4OH Partially Dissolved 

 

Table- 4: shows the main physicochemical parameters of the synthetic water 

Mg
2+

 57.25 mg/L 

Ca
2+

 141.2 mg/L 

TH(Total Hardness) 1.4 mg/L 

COD 38 mg/L 

TOC 0.2 mg/L 

Cl
-
 30 mg/L 

Fe
3+

 0.42 mg/L 

SO4
2-

 81.26 mg/L 

No3
2-

 5.41 mg/L 

Cd
2+

 0.02 mg/L 

Cr (VI) 0.004 mg/L 

Al
3+

 0.02 mg/L 

As
3+

 0.003 mg/L 

Cu
2+

 0.02 mg/L 
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4.1.1 SEM micrographs of Zirconium polyacrylyte hybrid material 

The surface morphology of the material is studied by Scanning electron microscopy (SEM) is 

presented in (Figure 1). The SEM comparison is done between fresh adsorbent and loaded 

trivalent arsenic adsorbent to well accepting of the change in the surface morphology; from 

Figure 1a i.e. is before adsorption that the material is a porous in nature and layered. From figure 

1b i.e. after adsorption it is clear that the trivalent arsenic ions adsorbed on the surface and the 

surface covered with crystals. Further Energy dispersive X-ray spectroscopy (EDAX) is done to 

get the final confirmation of arsenic adsorption on the surface of the hybrid material represented 

in (Figure 2).   

 

Figure 1: SEM image of the Zirconium polyacrylyte hybrid material before adsorption and 

after adsorption 

 

(a) Before Adsorption    (b) After Adsorption 

Fresh Adsorbent As (III) Loaded 
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Figure 2: EDAX analysis of the zirconium polyacrylyte hybrid material before adsorption 

and after adsorption 
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4.1.2 BET study: 

BET surface area study of the material is done through nitrogen adsorption technique and it is 

found that the material is having a high surface area (Table 4), the specific surface area of the 

material is not incorporated because the results of the analysis are awaited. 

Table-4: BET-Isotherm report of the zirconium polyacrylyte hybrid material 

Property Method Zr-polyacrylamide  

Hybrid Material  

Specific surface area (m
2
/g) Nitrogen adsorption Result awaited 

Pore Volume (Cm
3
/g) Nitrogen adsorption Result awaited 

pore diameter Nitrogen adsorption Result awaited 

 

4.1.3. XRD study of Zirconium polyacrylyte 

Powdered XRD of the material was obtained by using PHILIPS X’PERT X-Ray Diffractometer 

with Cu kα radiation(35 kv and 30 mA) at a scan rate of 20/min and was analyzed using standard 

software provided with the instrument. The XRD pattern of the sample is presented in (Figure. 

3); few sharp peaks were obtained indicating the sample was crystalline. XRD was analyzed 

using standard expert high score software. A detailed comparison is done to understand the 

adsorption phenomena, the material exhibits partially crystalline before adsorption but after 

adsorption it becomes complete crystal. The material can be further distinguishes on the basis of 

d-spacing, in before adsorption 3.18460 [A
O
] at, 2 theta 35

o
 is found and volume of the cell is 

178.34, before adsorption it is supported by the JCPDES file number 78-0571. After adsorption 

the material has less d-spacing value as compare to before adsorption the value is 2.96124 [A
O
] 

at, 2 theta 30 
o
 is found and the volume of cell is 135.40 supported by JCPDES file number 24-

1074 
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Figure 3: XRD patterns of the Zirconium polyacrylyte hybrid material before adsorption 

and after adsorption 

 

 

4.1.4. FTIR study of zirconium Polyacrylyte 

FTIR study of the sample was carried out (Figure. 4) in order to know the presence of different 

functional groups and structures in the material. The presence of band at 3401.87 cm
-1 

is due to 

bonded OH groups, NH stretching, which indicates the presence of water of crystallization. In 

after adsorption the peak shifted towards 3436.15 due to overlapping of OH groups with 

NH2groups, the presence of a peak at 2928.39 cm-1 in zirconium polyacrylyte hybrid material is 

due to presence of amide group. This peak is found to be shifted with slight broadening after 

adsorption at 2933.13 cm
-1

. The peak at 976.22 cm 
-1

 and 791.60 cm 
-1

 in zirconium polyacrylyte 



- 27 - 
 

hybrid material is assigned to metal- oxygen bonding is further shifted after adsorption towards 

824.16 cm-1.
 

Figure 4: FTIR pattern of Zirconium polyacrylyte hybrid material before adsorption and 

after adsorption 
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4.1.5 Particle size analysis of the Zirconium Polyacrylyte hybrid material 

Particle size of the hybrid material is done by Malvern nano ZS 90, the particle size of the 

material was found to be 34.67 nm. 

Figure 5: Particle size of the zirconium polyacrylyte hybrid material 

 

 

4.1.6 TGA-DTA of Zirconium polyacrylyte as a hybrid material 

The TGA-DTA analysis of Zirconium polyacrylyte is presented in figure 4. The DTA curve 

revealed that the process was endothermic Up to 160 
o
C and after the material is stable this may 

be due to the loss of external water. The TGA curve represent the weight loss of the material, it 

shows that there is weight loss of 2.06 % up to 160 
o
c which may be due to external water from 

the material. 
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Figure 6: TGA-DTA analysis of the zirconium polyacrylyte hybrid material. 
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4.2 Batch Study of the hybrid material  

 
4.2.1. Effect of Adsorbent Dose 

The effect of adsorbent dose on the removal of trivalent arsenic is investigated in neutral 

condition (pH 7), at ambient temperature (26±2 
o
C) and contact time of 50 minutes for initial 

Arsenic (III) concentration of 10mg/L, 50mg/L and 100mg/L. The results are presented in 

(Figure 5). It is evident from the (Figure 5) that the removal of arsenic increases from 87 to 96 

%, 87.36 to 92.98 % and 84.79% to 90.54% for 0.1 – 1.0 g/100ml of Zirconium Polyacrylyte 

hybrid material  respectively with initial arsenic (III) concentration of 10mg/L, 50mg/L and 

100mg/L. It is observed that after dosage of 0.6 mg/100 ml, there is no significant change in 

percentage of removal of trivalent arsenic. It may be due to the overlapping of active sites at 

higher dosage. So, 0.6 mg/100ml is considered the optimum dose and is used for further study. 
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Figure 7: Effect of adsorbent dose on the removal of Arsenic (III) from the zirconium 

polyacrylyte hybrid material 

 

4.2.2. Effect of pH 

Percentage removal of trivalent arsenic at different pH is studied in batch experiments using 

0.6mg of adsorbent in 100 mL aqueous solution, at ambient temperature (26±2 
o
C) , contact time 

of 50 minute for initial trivalent arsenic concentration of 10mg/L, 50mg/L, and 100mg/L. The 

results are presented in (Figure 6). The pH of the solution after adsorption is measured and is 

found to increase or decrease slightly without any regular trend. It is evident from the graph that 

there is removability at pH8 almost 95.4 % removal and the highest removal was achieved at pH 
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higher than 5 but below 9.This decrease of trivalent arsenic uptake at alkaline pH could be due to 

competition for active sites by excessive amount of hydroxyl ions present in the synthetic  water.  

Figure 8: Effect of pH on the removal of Arsenic (III) from the zirconium polyacrylyte 

hybrid material 

 

4.2.3. Effect of contact times 

Batch study of  trivalent arsenic at different contact time is studied for trivalent arsenic 

concentration of 10mg/L, 50mg/L and 100mg/L at pH 7 and adsorbent dose of 0.6 mg/L keeping 

all other parameters constant. The result is represented in (Figure 7). It is clear from the (Figure 

7) that more than 94 % removal takes place within 30 min and equilibrium is reached after 30 

min. The change in the rate of removal might be due to the fact that initially all adsorbent sites 

are vacant and also the solute concentration gradient is high. Later the trivalent arsenic uptake 
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rate by adsorbent is decreased suggestively, due to the decrease in the number of adsorption sites 

as well as arsenic concentration.  

 

Figure 9: Effect of contact time on the percentage removal of Arsenic (III) from the 

zirconium Polyacrylyte hybrid material 

 

 

4.2.4. Effect of Temperature 

The consequence of temperature on the adsorption of trivalent arsenic with initial concentration 

10mg/L, 50 mg/L and 100 mg/L is studied using optimum adsorbent dose (0.6 mg/100mL) and 

at contact time of 30 minutes. The results are represented as percentage removal of trivalent 

arsenic versus temperature (Figure 8). The percentage removal of trivalent arsenic with initial 

concentration10mg/L, increased from 81 % to 91, for 50 mg/L, increased from 78 %to 85% and 
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for 100 mg/L, increased from 76 % to88% for 10  C to 45 C temperatures respectively. From 

the (Figure 8) that, at the temperature between 30
o
Celsius to 40 

o
Celsius the removal was almost 

94 % and with increase in temperature the percentage removal decrease slowly and reached 

almost 79 %.  

Figure 10: Effect of temperature on the removal of arsenic (III) from the Zirconium 

polyacrylyte hybrid material 

 

 

 

 

 

 

 

 

 

 

4.2.5. Effect of initial trivalent arsenic concentration 

The adsorption of trivalent arsenic onto hybrid material is calculated by varying initial trivalent 

arsenic concentration using optimum adsorbent dose (0.6mg/100ml) at ambient temperature 

(26±2 
o
C) and contact time of 30 min. The results are signified in graphical form as percentage 

removal versus initial trivalent arsenic in (Figure 9).The initial trivalent arsenic concentration is 
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increased from 10mg/L to 100 mg/L and the corresponding removal gradually increases from 78 

% to89 %. It is observed from the (Figure 9) that, there is a increase in removal percentage with 

increase in initial trivalent arsenic concentration due to the fact that at greater adsorbate 

concentration, the free sites available approaches overload. 

Figure11: percentage removal of Arsenic (III) from the Zirconium Polyacrylyte hybrid 

material versus initial arsenic (III) concentration 
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5.1. CONCLUSION 

 

In this study a new Zirconium Polyacrylyte, a novel hybrid material is used for the removal 

of As (III) from synthetic water. The experiment was concluded  under batch adsorption 

technique shows that, the hybrid material Zirconium Polyacrylyte was found to have a 

maximum efficiency for the removal of As(III) with   96% at pH8, adsorbent dose of  0.6 

gm/100ml,at the time period of 30 minutes and atequilibrium temperature of 30- 40
o
c.From 

XRD studies, the material was found to be crystalline in nature. The particle size of the 

hybrid material was found to be 34.69 nm, studies from particle size analysis. The specific 

surface area of the material is not incorporated because the results of the analysis are 

awaited.. From TGA-DTA data, it is evident that the process was endothermic in nature. 

From the above all data, it indicates that the material is suitable for the removal of arsenic 

(III) from syntheticwater, which requires further studies for future work. 
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5.2. FUTURE WORK 

 

The human being, a strong desire to know or to learn the unknown thing is the fundamental basis 

for sciencetific development. Further studies are being carried out with zirconium polyacrylyte 

hybrid material as, 

 To make low effective along with other high efficiency adsorbent for removal of 

arsenic   and other ions from synthetic water.  

 The detail characterization of material synthesized before and after the experiment. 

 The formulation of a working model, which can be implemented in field studies 

incorporating all the data. 

 Various Practical Application of hybrid material. 

 Removal of arsenic and other ions in their different oxidation states. 
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