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What is claimed is: 

1.  An unsupported catalyst precursor composition comprising: at least one of a metal compound 

selected from Group VIII, Group IIB, Group IIA, Group IVA and combinations thereof; at least one of a 

Group VIB metal compound; and at least an organic oxygen-containing ligand L, wherein the organic 

oxygen-containing ligand L has an LD50 rate of > 500 mg/Kg as single oral dose to rats; 

wherein the composition is of the formula 

 

Av[(M
P
)(OH)x(L)

n
y]z (M

VIB
O4), 

wherein 

A comprises at least one of an alkali metal cation, an ammonium, an organic ammonium and a 

phosphonium cation, 

 

M
P
 is at least one of a Group VIII metal, Group IIB metal, Group IIA metal, Group IVA metal and 

combinations thereof,  

M having an oxidation state of +2 or +4,  

L is at least one organic oxygen-containing ligand,  

M
VIB

 is at least a Group VIB metal having an oxidation state of +6;  

M
P
:M

VIB
 has an atomic ratio between 100:1 and 1:100;                                 

v-2 + P*z-x*z + n*y*z = 0; and  

0<y�-P/n; 0<x�P; 0<v�2; 0<z. 

 

2.  The unsupported catalyst precursor composition of claim 1, wherein M
P
 is at least a Group VIII 

metal, M having an oxidation state of +2. 

 

3.  The unsupported catalyst precursor composition of claim 1, wherein M
P
 is nickel. 

 

4.  The unsupported catalyst precursor composition of claim 1, wherein M
P
 is at least one of a Group 

IIB metal, a Group IVA metal, and combinations thereof, M having an oxidation state of either +2 or +4 
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5.  The unsupported catalyst precursor composition of claim 1, wherein M
P
 is selected from zinc, 

cadmium, tin, lead and combinations thereof. 

 

6.  The unsupported catalyst precursor composition of claim 1, wherein M
VIB 

is selected from 

molybdenum (Mo), tungsten (W), and combinations thereof. 

 

7.  The unsupported catalyst precursor composition of claim 1, wherein M
VIB 

comprises 

molybdenum and tungsten, and wherein the molybdenum : tungsten ratio ranges from 1:10 to 10:1. 

 

8.  The unsupported catalyst precursor composition of claim 1, wherein the molybdenum : tungsten 

ratio ranges from 1:2 to 1:3.  

 

9.  The unsupported catalyst precursor composition of claim 1, wherein the unsupported catalyst 

precursor is mesoporous with an average pore volume between 0.1 and 0.2 cc/g. 

 

10.  The unsupported catalyst precursor composition of claim 1, wherein the unsupported catalyst 

precursor has an average surface area between 10 and 200 m
2
/g as measured by BJH analysis under 

B.E.T. nitrogen adsorption conditions. 

 

11.  The unsupported catalyst precursor composition of claim 1, wherein L is at least one of 

carboxylates, enolates, and combinations thereof. 

 

12.  The unsupported catalyst precursor composition of claim 1, wherein L is a carboxylate. 

 

13.  The unsupported catalyst precursor composition of claim 1, wherein L is maleate. 

 

14.  The unsupported catalyst precursor composition of claim 1, wherein L is negatively charged. 

 

15.  The unsupported catalyst precursor composition of claim 1, wherein the composition is extruded 

forming an extrudate. 

 

16.  The unsupported catalyst precursor composition of claim 15, wherein at least a cellulose 

containing material is added to the catalyst precursor composition prior to extrusion forming an extrudate. 
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17.  A process for forming the unsupported catalyst precursor composition of claim 1, the process 

comprises the step of co-precipitating at reaction conditions forming a precipitate or cogel comprising: at 

least a metal compound selected from Group VIII, Group IIB, Group IIA, Group IVA and combinations 

thereof, at least a Group VIB metal compound, at least one organic oxygen-containing ligand 

 

 


