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CLAIMS 

 

1.  A catalyst composition comprising manganese oxide, the manganese oxide comprising 

manganese oxide polymorph I, wherein the catalyst composition comprises one or more of an 

alkali metal, an alkaline earth metal, zinc, or iron, and wherein the catalyst composition is adapted 

to remove one or more of formaldehyde, ozone, carbon monoxide, nitrogen oxide, amines, sulfur 

compounds, thiols, chlorinated hydrocarbons, or volatile organic compounds from an unpurified 

air supply. 

 

2.  The catalyst composition of claim 1, wherein a chloride content of the catalyst composition 

is less than 1 wt% based on a total weight of the catalyst composition. 

 

3.  The catalyst composition of claim 1, wherein a sulfate content of the catalyst composition 

is less than 1 wt% based on a total weight of the catalyst composition. 

 

4.  The catalyst composition of claim 1, wherein a chloride content and a sulfate content of 

the catalyst composition are each less than 1 wt% based on a total weight of the catalyst 

composition. 

 

5.  The catalyst composition of claim 1, further comprising a binder. 

 

6.  The catalyst composition of claim 5, wherein the binder comprises alumina. 

 

7.  The catalyst composition of claim 5, wherein the binder comprises a polymeric binder. 

 

8.  The catalyst composition of claim 1, further comprising an inorganic oxide. 

 

9.  The catalyst composition of claim 8, wherein the inorganic oxide comprises ceria, zirconia, 

silica, titania, alumina, iron, lanthanum, praseodymium, samarium, or mixtures thereof. 
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10.  The catalyst composition of claim 1, wherein the catalyst composition is disposed on a 

solid substrate. 

 

11.  The catalyst composition of claim 10, wherein the solid substrate comprises a polymer 

substrate, a ceramic substrate, a metallic substrate, a foam substrate, a paper substrate, or mixtures 

thereof.  

 

12.  The catalyst composition of claim 1, wherein the catalyst composition comprises an 

extrudate. 

 

13.  The catalyst composition of claim 1, further comprising activated carbon. 

 

14. The catalyst composition of claim 1, wherein the manganese oxide further comprises 

cryptomelane, amorphous manganese oxide, birnessite, vernadite, polymorphs thereof, and 

combinations thereof. 

 

15. A catalyst device for purifying an air supply, comprising: 

a substrate, wherein the substrate is a polymer substrate, a ceramic substrate, a metallic 

substrate, a foam substrate, a paper substrate, or mixture thereof, and wherein the substrate is 

adapted for use in an heating, ventilation, and air conditioning (HVAC) system or a vehicle; and 

a catalyst composition disposed on the substrate at a loading of 1 g/in3 to 3 g/in3, wherein 

the catalyst composition comprises manganese oxide and one or more of an alkali metal, an 

alkaline earth metal, zinc, or iron, and wherein the catalyst composition is adapted to remove 

formaldehyde, ozone, and one or more of carbon monoxide, nitrogen oxide, amines, sulfur 

compounds, thiols, chlorinated hydrocarbons, or volatile organic compounds from circulated air 

of the HVAC system or vehicle, wherein the manganese oxide comprises manganese oxide 

polymorph I. 

 

16. The catalyst device of claim 15, wherein the catalyst composition comprises a BET surface 

area ranging from about 5 m2/g to about 150 m2/g, and wherein the catalyst composition defines 

pores having a pore volume ranging from about 0.3 mL/g to about 1.5 mL/g. 
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17. The catalyst device of claim 15, wherein the catalyst composition defines pores having a 

pore volume ranging from about 0.3 mL/g to about 0.9 mL/g. 

 

18. A method for preparing an extruded catalyst, the method comprising: 

 mixing manganese oxide and water to form an extrudable paste, the manganese oxide 

comprising manganese oxide polymorph I; and 

 extruding the paste to form the extruded catalyst,  

 wherein the extruded catalyst has a BET surface area ranging from about 5 m2/g to about 

150 m2/g, and wherein the extruded catalyst comprises one or more of an alkali metal, an alkaline 

earth metal, zinc, or iron. 

 

19. The method of claim 18, wherein the extruded catalyst defines pores having a pore volume 

ranging from about 0.3 mL/g to about 1.5 mL/g. 

 


