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Formation of molybdenum blue particles in molybdate solutions
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Catalytic Application of Molybdenum Blue
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• Desulfurization

• Hydrogenation

• Isomerization

• Dry reforming of Methane

• Steam reforming of methanol

• Water gas shift reaction

• Electro-catalyst for hydrogen evolution reaction

Molybdenum 
Blue

• Photo- and electrochemical-catalyst

• Hydrodenitrogenation

• CO hydrogenation

• NH3 synthesis

• Hydrogenation

• Hydrogenolysis

• Isomerization

• Reforming of hydrocarbons

• Partial oxidation of hydrocarbon

• Photocatalysis

• electrochemical-catalyst



Synthesis of Molybdenum Blue Sols
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R – ascorbic acid

XPS spectrum of Mo (a) of molybdenum oxide clusters

DLS particle size distribution of molybdenum oxide clusters



Molybdenum Blue Particles Characterizations

Electronic absorption spectra of of molybdenum clusters

FTIR spectra of of molybdenum clusters



pH range of Aggregative Stability of 

Molybdenum Blue Sols
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Electrokinetic potential of Molybdenum Blue 

Particles
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Uef is electrophoretic mobility, ε is the dielectric

constant of the medium, ε0 is the electric constant, 𝜂 is

the sol viscosity, r is the particle radius, and κ is the

reciprocal of the Debye length.
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рН Cluster structure

3,0 – 4,5 Mo138 [Mo138O410(OH)20(OH2)46]
40-

3,3-2,5 Mo142 [Mo142O400(OH)52(OH2)38]
28-

1,7 Mo148 [Mo142O436(OH)15(OH2)56]
27-

1,4 Mo150 [Mo150O442,5(OH)11,5(OH2)64]
24,5-

1,5-2,0 Мо154 [Mo154O462(OH)14(OH2)70]14-
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Rheology properties of Molybdenum Blue Sols
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Brookfield LV-DV-II Pro with ULA adapter



Rheology properties of Molybdenum Blue Sols
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Conclusions

 Molybdenum blues synthesized using ascorbic acid are sols containing

Mo154-х nanoparticles

 Molybdenum blues are aggregative stable in the pH range from 0.8 to 2.0.

 In the pH range from 0.8 to 2.0, molybdenum blue particles have a

negative charge, the maximum value of the electrokinetic potential does

not exceed 30 mV.

 Molybdenum blues are Newtonian liquids, the viscosity of which is mainly

determined by the concentration of the dispersed phase. Electro-viscous is

observed at a concentration of more than 10% wt. due to the presence of

DEL on the surface of particles.
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