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Multifunctional Nanomaterials
[Ln30M8Ge12W108O408(OH)42(OH2)30]

56−  {Ln30M8} 

Ln = Gd, Dy or Y, and M = Zn, Mn, Co

Polyoxometalates (POMs) are usually made up of early transition metals such as tungsten,

molybdenum, or vanadium ions in their highest oxidation state and are bridged by oxo ligands.

The reactivity of POMs towards transition metals can be tremendously enhanced by creating

voids to give "lacunary POMs“, where a structural element is missing thereby providing a

"super-ligand" system for cationic species such as transition metal ions, or even aggregates of

these. Fusion of two different redox and/or photoactive or paramagnetic centers within POM

framework can emerge in the form of a new functional materials bearing the robustness of

POMs and physical properties two different transition metals. Thus depending on demand, the

overall properties of the molecules can be tuned and designed by selecting electronically

different metal centers and ligands of different sizes, shapes and charges.[1]

Cryogenic Magnetic Cooler

{Gd30Zn8} molecular magnetic cryocoolants.[2]

Single-Molecule Magnet

{Dy30Co8} shows single-molecule magnet behavior.[3]

Contrast Agents for High-Field MRI Applications

In situ study of deposit layer

formation during skimmed

milk filtration by MRI.[4]
MRI of Biofilm

"Blackberry" Structures

POMs displays unique

solution behavior by

self-assembling into

single layer, hollow,

spherical ‘‘blackberry’’

structures.

Mass spectrometry data

Molecular Mineral Structure

ESI-MS Studies

{Fe32} Core

[Fe32O31(OH)14(H2O)2(P2W15O56)6]
52- {Fe32}

Stable in solution

a) {Fe13O12(OH)(H2O)(P2W15O56)3}
22-.

b) Lindqvist-type polyoxoferrate(III) {Fe6O7(OH)12}
8-

c) [Fe32O31(OH)14(H2O)2(P2W15O56)6]
52- (Different axis views) 

Electro-Catalytic Reduction of Dioxygen and 

Nitrite ion 
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Method to attach POM clusters to mesoporous silica particles for

creating functional POM arrays for biomedical sensing and

catalysis.

Patterned Immobilization 

of POM-Loaded MSP

Molecular Catalyst for 

Water Oxidation

0,0 0,4 0,8 1,2 1,6 2,0

0,0

4,0

8,0

12,0

   Sm
60

Co
18

   B l a n k

 

 

I 
 /

  

A

 

E  /  V  v s .  S C E

A

0,0 0,4 0,8 1,2 1,6 2,0

-1200,0

-800,0

-400,0

0,0

400,0
   Sm

60
Co

18
 

   B l a n k

 

 


 F

  
/ 

 H
 z

E  /  V  v s .  S C E

B

1,0 1,2 1,4 1,6

0

200

400

600

[ 
O

2
 ]

  
/ 

 
 m

 o
 l

 .
 L

-1

E  /  V  v s .  S C E

   Sm
60

Co
18

   CoSO
4

[{(GeW9O34)2Sm3CO3(OH2)3}12{Co2Sm3(OH)6(O

H2)6}8(Co(OH2)2]
96- {Sm60Co18} 

SAXS studies


