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CLAIMS 

 

 

1.   A method of preparing a dehydration catalyst, comprising contacting a dehydration catalyst 

precursor mixture consisting essentially of one or more precursor phosphate salts under 

conditions including a water partial pressure and a temperature; wherein said one or more 

precursor phosphate salts consist essentially of one or more monovalent cations, and one or 

more phosphate anions selected from the group represented by molecular formulae (IV) and 

(V): 

    �H�P�O(��	
)�
�


 (IV) 

    �PO��						��
   (V);  

wherein y is any integer equal to or greater than 1 and z is any integer equal to or greater than 

3; wherein said one or more precursor phosphate salts are neutrally charged; with a gas mixture 

comprising water vapor; wherein the water partial pressure in said gas mixture is equal to or 

greater than the water partial pressure at the triple point of at least one of said one or more 

precursor phosphate salts; wherein said contacting step between said dehydration catalyst 

precursor mixture and said gas mixture is performed at a temperature equal to or greater than 

the temperature at the triple point of at least one of said one or more precursor phosphate salts; 

and wherein one or more amorphous phosphate salts are produced as a result of said one or 

more precursor phosphate salts being contacted with said water vapor. 

 

2. The method of claim 1, wherein said one or more monovalent cations are selected from the 

group consisting of Na+, K+, Rb+, Cs+, and mixtures thereof. 

 

3. The method of claim 1, wherein said water partial pressure is equal to or greater than about 4 

bar; and wherein said contacting step between said one or more precursor phosphate salts and    

said gas mixture is performed at a temperature equal to or greater than about 250°C. 

 

4. The method of claim 3, wherein the water partial pressure is between about 5 bar and about 35 

bar. 

 

5. The method of claim 3, wherein said temperature is between about 300°C and about 450°C. 
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6. The method of claim 1, wherein said one or more phosphate anions are selected from the group 

represented by molecular formulae (IVa), (IVb), (IVc), (IVd), (Va), (Vb), (Vc) and mixtures 

thereof: 

 
[H2PO4]

−  (IVa) 
 
[H2P2O7]

2−  (IVb) 
 
[H2P3O10]

3−  (IVc) 
 
[H2P4O13]

4−  (IVd) 
 
[P3O9]

3−  (Va) 
 
[P6O18]

6−  (Vb) 
 
[PO3]n 

n−  (Vc); 
 
and wherein n is any integer equal to or greater than 3. 
 

7. The method of claim 6, wherein said one or more precursor phosphate salts are selected from 

the group consisting of KH2PO4, (KPO3)n, any of their hydrated forms, and mixtures thereof. 

 

8. The method of claim 1, wherein said contacting step is performed under a total pressure 

between about 4 bar and about 35 bar. 

 

9. A method of claim 1, wherein said dehydration catalyst precursor mixture further comprises 

amorphous silicon oxide (SiO2); and wherein said amorphous silicon oxide is substantially 

chemically inert to said one or more precursor phosphate salts. 

 

10. The method of claim 9, wherein the weight ratio between the total amount of said one or more 

precursor phosphate salts and the total amount of said silicon oxide in said dehydration catalyst 

precursor mixture is between about 1:10 and about 4:1. 

 

11. A method of preparing a dehydration catalyst, comprising under conditions including a water 

partial pressure and a temperature, a dehydration catalyst precursor mixture consisting 

essentially of one or more precursor phosphate salts and one or more oxysalts; wherein said 

one or more oxysalts are substantially chemically inert to said one or more precursor phosphate 

salts; wherein said one or more precursor phosphate salts consist essentially of one or more 
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monovalent cations, and one or more phosphate anions selected from the group represented by 

molecular formulae (IV) and (V): 

    �H�P�O(��	
)�
�


 (IV) 

    �PO���		�
  (V);  

wherein y is any integer equal to or greater than 1 and z is any integer equal to or greater than 

3; wherein said one or more precursor phosphate salts are neutrally charged; 

wherein said one or more oxysalts comprise one or more polyvalent cations, and one or more 

oxyanions selected from the group represented by molecular formulae (II) and (III): 

   ��(�
��)���(��
�)�
(��
�)


  (II)  

   ������(��	�)�
��


   (III);  

wherein a and b are positive integers or zero; wherein c, d, and e are positive integers; wherein 

(a-2b) is equal to or greater than zero; wherein (2c-a) is greater than zero; wherein said one or 

more oxysalts are neutrally charged; with a gas mixture comprising water vapor; wherein the 

water partial pressure in said gas mixture is equal to or greater than the water partial pressure 

at the triple point of at least one of said one or more precursor phosphate salts; wherein said 

contacting step between said dehydration catalyst precursor mixture and said gas mixture is 

performed at a temperature equal to or greater than the temperature at the triple point of at least 

one of said one or more precursor phosphate salts; and wherein one or more amorphous 

phosphate salts are produced as a result of said one or more precursor phosphate salts being 

contacted with said water vapor. 

 

12. The method of claim 11, wherein said dehydration catalyst precursor mixture further comprises 

amorphous silicon oxide (SiO2); and wherein said amorphous silicon oxide is substantially 

chemically inert to said one or more precursor phosphate salts. 

 


