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3. Preamble to the Description 

 

COMPLETE SPECIFICATION 

 

The following specification particularly describes the invention and the manner in which is to be 

performed. 

 























































Amended Claims 

WE CLAIM: 

1. An eco-friendly method of preparing an adsorbent composition having granules of 

organic-templated- boehmite-nanoarchitecture in water, with particle size less than 10 

nm, wherein the adsorbent composition is used for the removal of arsenic and fluoride 5 

from water comprises of: 

(a) preparing a composite of metal precursor and the bio-template, wherein the metal 

ion is complexed with the bio-template; 

(b) hydrolyzing the mixture prepared as in step (a), wherein the metal precursor is 

precipitated on the bio-template through the slow addition of an alkali by which 10 

the pH of the solution is bought in the range of 7 to 14; 

(c) recovering the precipitated material from step (b) by filtration wherein the bio- 

template also works as a coagulant to enhance the settling ability of the floe; 

(d) converting the semi-solid filtered material from step (c) to a specific shape; 

(e) drying the material of a specific shape from step (d) to remove the moisture 15 

content at temperatures from about 25 °C to about 60 °C by methods including air 

drying or sun drying or  hot air oven; 

(f) grinding the material from step (e) in order to obtain the particles in granular form 

with size ranging from 0.1 to 3 mm having sufficient strength for use in various 

applications including water purification thereby avoiding the use of an additional 20 

binder and heating at elevated temperature. 

2. A method of preparing an adsorbent composition as claimed in claim 1, involving 

hydrolysis of a metal precursor at a temperature using an alkaline medium in presence of 

a bio-template, wherein 

(a) the bio-template is a natural biopolymer; 25 

(b) the metal precursor is aluminium nitrate, aluminium chloride, aluminium sulfate, 

aluminium isopropoxide or a combination thereof; 

(c) the alkaline medium is sodium hydroxide, ammonia, potassium hydroxide or a 

combination thereof; 

(d) the temperature is below 60 0C. 30 



3. A method of preparing an adsorbent composition as claimed in claim 1, wherein  the 

adsorbent composition utilized for the removal of fluoride and arsenic from water having 

a fluoride adsorption capacity in excess of 50 mg/g at an initial fluoride concentration of 

10 mg/l, and an arsenic adsorption capacity in excess of 19 mg/g at an initial arsenic 

concentration of 1.0 mg/l, wherein 5 

(a) the adsorbent is used in the batch set-up by mixing it with contaminated water or 

a column setup by passing the contaminated water through an adsorbent bed 

containing the granular adsorbent in the packed form; 

(b) the pH of the contaminated water is varied between 4 to 9; 

(c) the total dissolved salt content of contaminated water is varied up to 1000 ppm; 10 

(d) the concentration of phosphate, sulfate and bicarbonate is individually varied up 

to 250 ppm. 

4. A method of preparing an adsorbent composition as claimed in claim 1, wherein the bio-

templates includes but not limited to chitosan, banana silk and cellulose are used 

individually or in combination, with varying ratios. 15 

5. A method of preparing an adsorbent composition as claimed in claim 1, wherein the bio-

template is a derivative of cellulose, chitosan or banana silk or surface functionalized 

forms of the same. 

6. A method of preparing an adsorbent composition as claimed in claim 1, wherein the bio-

template is used in the solid form or in the dissolved form. 20 

7. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

metal precursor is selected from a group comprising of compounds including but not 

limited to aluminum, zinc, manganese, iron, titanium, zirconium, lanthanum, cerium and 

silicon or a combination thereof. 

8. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 25 

drying of the filtered material includes but not limited to freeze drying, surface drying, 

hot air drying, spray drying, vacuum drying or a combination thereof. 

9. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

concentration of reagents used in the reaction is varied leading to a variation in the size of 

the nanoscale material from 1-100 nm, preferably in the range of 3-10 nm. 30 



10. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

nanoadsorbent contains high index planes in its crystalline structure. 

11. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

stability of the granular medium achieved by cross-linking the bio-template by reagents 

including but not limited to sulphates, tripolyphosphate, glutaraldehyde. 5 

12. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

nanoadsorbent is calcined at temperature above 300 °C to produce nanoscale γ-alumina. 

13. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

adsorbent is used as a filter in a filtering device in a variety of formats including but not 

limited to candle, molded porous block, filter bed, column, packets and bags. 10 

14. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

adsorbent is used as a water treatment medium for water sources including but not limited 

to ground water sources, industrial sources and municipal sources. 

15. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

adsorbent removes fluoride, arsenic and pathogens individually or in combination thereof 15 

from water. 

16. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 

adsorbent reduces fluoride, arsenic and pathogens individually or in combination thereof 

from media other than water. 

17. A method of preparing an adsorbent composition as claimed in claim 1, wherein the 20 

adsorbent is regenerated by desorption of adsorbed species using an alkaline solution 

followed by surface activation using an acidic solution. 
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ABSTRACT 

 

An eco-friendly method of preparing an adsorbent composition having granules of organic-

templated- boehmite-nanoarchitecture in water, with particle size less than 10 nm, involves the 

hydrolysis of a metal precursor at a temperature below 60o C using an alkaline medium in 5 

presence of a bio-template. The as-synthesized nanoadsorbent material is used as a filter medium 

for removing arsenic and fluoride from drinking water. 
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