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What is claimed is: 

1. Encapsulating a metal in a zeolite by the method of: 

(a) inserting a metal or metal precursor into a parent zeolite, and 

(b) converting the parent zeolite to a zeolite having a higher framework 

density than the parent zeolite, in the absence of an organic structure directing agent 

(SDA),  

wherein the conversion is conducted in a basic solution having a NaOH/SiO2 ratio in the 

range of from 0.25 to 1.0 and a H2O/SiO2 ratio greater than 50, and at a temperature above 

the crystallization temperature of the parent zeolite. 

2. The method of claim 1, wherein seed crystals of the higher framework 

density zeolite are added to the parent zeolite prior to or during the conversion. 

3. The method of claim 1, wherein the conversion is achieved by 

hydrothermal synthesis. 

4. The method of claim 1, wherein the metal precursor in aqueous solution 

has dimensions such that it cannot be ion-exchanged or impregnated directly into the 

higher framework density zeolite. 

5. The method of claim 4, wherein the metal is Pt, Rh, Ru or Cu. 

6. The method of claim 1, wherein the parent zeolite is BEA or FAU. 

7. The method of claim 1, wherein the parent zeolite is a Y zeolite.

8. The method of claim 1, wherein the higher framework density zeolite is 

ZSM-5, SSZ-35, ZSM-12 or chabazite.
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9. The method of claim 1, wherein the parent zeolite is BEA or FAU, the 

higher framework density zeolite is ZSM-5, and the metal is Pt, Rh or Ru. 

10. The method of claim 1, wherein the parent zeolite comprises a Y zeolite, 

the higher framework zeolite is a chabazite, and the metal is Cu. 

11. The method of claim 1, wherein the higher framework density zeolite has a 

Si/Al ratio of 10 or greater. 

12. The method of claim 11, wherein the Si/Al ratio is 22 or greater. 

13. The method of claim 1, wherein the metal precursor comprises an amine or 

ethylene diamine complex. 

14. The method of claim 1, wherein the metal precursor is a ligated metal. 

15. The method of claim 1, wherein the metal comprises a metal cluster. 

16. The method of claim 1, wherein the insertion is achieved by exchanging 

cationic metal precursors and reducing the metal precursors with H2 to form metal 

clusters. 

 


