






























We Claim:         CLEAN COPY 

1. A composite material with porous architecture comprises an anion source, homogenized 

with an intricate scaffold composite forming material prepared by heating silica and 

alumina, forming a rock-like solid at a temperature range of 600 - 1200ºC and under 

ambient atmosphere, wherein the said material releases constant concentration of anions 

at room temperature in a sustained fashion for a prolonged period and enhances the 

biocidal activity of metal ions (Mn+), especially silver ions. 

2. The material as claimed in claim 1, wherein the said anion is CO3
2- selected from the 

group consisting of sodium carbonate, barium carbonate, strontium carbonate, ammonium 

carbonate, calcium carbonate, potassium carbonate and zinc carbonate. 

3. The material as claimed in claim 1, wherein the said anion CO3
2- releasing material fitted 

along with a Mn+ releasing system leads to increase in the biocidal property, including 

water borne pathogens.  

4. The material as claimed in claim 1, wherein the anion CO3
2- releasing material increases 

the disinfection ability of Mn+  up to 1000 times against gram negative bacteria and 

provides antiviral property to Mn+. 

5. The material as claimed in claim 1, wherein the composite does not release any other ions 

from its framework other than the desired CO3
2-, which is released in the range of 5 - 100 

ppm in the temperature window of 10ºC to 80ºC in natural water and maintains a pH from 

about 6.5 to about 8.0. 

6. The material as claimed in claim 1, wherein the release of CO3
2- in water varied the 

electrical conductivity in the range of 100 to 1000 µS and pH in the range of 6.5 to 8.0 in 

cartridge mode upon soaking in continuous flow of water in a sustained mode wherein the 

release occurs within 5 -15 min of contact time and concentration of carbonate released is 

in the range of 5 to 100 ppm; the highest release occurring upon prolonged contact time. 

7. The material as claimed in claim 1, wherein the concentration of CO3
2- in the aqueous 

system of continuous water flow is from 5 ppm to 100 ppm based on the flow of the 

water, thereby reducing the required concentration of Mn+ for a specific microbial load in 

water. 

8. The material as claimed in claim 1, wherein the material when modified in its 

composition additionally releases different cations including potassium without affecting 

the release kinetics of CO3
2-. 



9. The material as claimed in claim 1, wherein the anion releasing material in conjunction 

with transition metal ion (Mn+) for obtaining biocidal activity in water is chosen from 

Fe3+, Zn2+, Cu2+, Ag+ or a combination thereof at a concentration below 1 ppm. 

10. A water purification device comprising a composite material as claimed in claim 1, 

wherein the device includes: 

a tank having an inlet and an outlet for passage of water through and 

a filtration unit present inside the tank, the filtration unit comprising: 

i. at least one Mn+ releasing filtration medium for releasing metal ion in 

water, in specific Ag+along with 

ii. the composite material of claim 1 for releasing CO3
2-, entrapped in an 

aggregated network of amended inert  material  

iii. wherein the filtration medium, material and the debris are disposed within 

a filtration unit using a debris removal disc. 
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CLEAN COPY 

COMPOSITION FOR SUSTAINED RELEASE OF CARBONATE AND A WATER 

PURIFICATION DEVICE BASED ON THE SAME WITH ENHANCED BIOCIDAL 

ACTIVITY 

Abstract 5 

 

The present invention relates to a composite material with porous architecture that releases 

anions in a sustained manner for prolonged usage, as an enhancing system to increase the 

biocidal properties of transition metal ions in water especially silver ions up to thousand fold. 

The material comprises an anion source, homogenized in an aggregated network of amended 10 

scaffold material. The material when modified in its composition release other ions of interest 

from the same carrier composite and it is demonstrated here for potassium release, without 

disturbing the carbonate release and the composite does not release any other ions in 

significant quantities from its framework. The composite is further demonstrated for use as an 

adjunct in water purification device for the fast and complete inactivation of microorganisms 15 

and as a marker for the replacement of a filter component in the water purification device. 




































