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WE CLAIM:                          CLEAN COPY 

1. A self-sustained combustion synthesis method for preparing metal oxide nanoparticles, 

the said method comprises; 

a. mixing a metal precursor salt in a metal holding template having pore-containing 

microfibrils with a fuel mixture of urea and glycine in the ratio of 3:4; 

b. the obtained mixture from step a) is kept overnight and heated in a hot plate under 

stirring for 20 min to evaporate excess water and fired in a muffle furnace at 

450°C for 45 min resulting in the formation of fine white powder; 

wherein the metal precursor salt trapped in metal holding template in the presence of fuels 

urea and glycine reduces the agglomeration of the particles during calcinations process 

resulting in the formation of well dispersed metal oxide nanoparticles. 

2. The method as claimed in claim 1, wherein the size of the prepared metal oxide 

nanoparticles is preferably in the range of 3-7 nm. 

3. The method as claimed in claim 1, wherein the fuel is a mixture of urea and glycine with 

the molar ratio of glycine to metal precursor salt is more than 0.25 and less than 1. 

4. The method as claimed in claim 1, wherein the fuel is rice husk. 

5. The method as claimed in claim 1, wherein the metal holding template is natural source 

selected from the group includes cellulose fiber, chitosan, silk, linen, jute, cotton, lignin, 

ramie, hemp, wood, bamboo, saw wood powder or a combination thereof. 

6. The method as claimed in claim 5, wherein cellulose includes derivatives of cellulose, 

comprising cellulose acetate, carboxymethyl cellulose or surface functionalized cellulose. 

7. The method as claimed in claim 1, wherein the metal is magnesium, calcium, aluminum, 

zinc, manganese, iron, titanium, zirconium, lanthanum, silicon or a combination thereof. 

8. The method as claimed in claim 1, wherein the salt is a nitrate salt, chloride salt, acetate 

salt or a combination thereof. 

9. The method as claimed in claim 1, wherein the metal precursor salt is magnesium nitrate. 

10. The method as claimed in claim 1, wherein the metal holding matrix holds the metal 

precursor and the metal particles are formed inside the pores of the metal holding matrix. 

11. The method as claimed in claim 1, wherein the metal holding matrix prevents aggregation 

of the nanoparticles. 

12. The method as claimed in claim 1, wherein the metal oxide nanoparticles removes 

fluoride from water. 

13. A water filtering device for removing plurality of contaminants comprises 

a. a batch reactor unit comprising magnesium oxide nanoparticles, and 



b. a dual media fixed bed unit comprising a sand bed and a manganese oxide 

supported activated alumina 

wherein the fluoride particles are adsorbed by the magnesium oxide nanoparticles in the 

batch reactor unit and pH, heavy metals, suspended solids and TDS are controlled by the 

manganese oxide supported activated alumina unit. 

14. The device as claimed in claim 13, wherein the manganese oxide supported activated 

alumina is loaded on a metal holding template. 

15. The device as claimed in claim 14, wherein the metal holding template is a natural 

cellulose fiber, chitosan or a combination thereof. 
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REMOVAL OF FLUORIDE, ALKALINITY, HEAVY METALS AND SUSPENDED SOLIDS 
SIMULTANEOUSLY - ADSORBENT SYNTHESIS, ADSORBENT COMPOSITION AND A 

DEVICE FOR AFFORDABLE DRINKING WATER 
 

ABSTRACT 
 

 The present invention reveals a novel natural polymer mediated self-sustained 
combustion synthesis method for preparing extremely fine nano-magnesia and its application in 
drinking water purification. This invention also related to the development of a purification 
device for drinking water application. The device consists of a two stage filtration system to 
remove fluoride, alkalinity, heavy metals from drinking water and control the alkaline pH of the 
fluoride removed water. The filter system comprises of a batch mixing unit followed by a fixed 
bed unit. The treatment method involves mixing fluoride contaminated water with nano-
magnesia in a batch reactor followed by settling of fluoride sorbed nano-magnesia. The second 
part of the system consists of a sand bed followed by manganese oxide-coated activated alumina 
(supported manganese oxide was prepared either in bulk or nano form) fixed bed through which 
the water from the first stage flows and controls the suspended solids and pH of the water within 
the limit. This device is also capable of removing heavy metals and bacteria as well. 






































