
SHORT COi\IMUNICBTIONS 367 

LYONS, L. E. (1950).-Nature 164:  193. 
LYONS, L. E., and MORRIS, G. C. (1957).-J. Chem. Soc. 1957 (in press). 
MCCLURE, D. S., and SCHXEPP, 0. (1956).-J. Chern. Phys. 2 3 :  1575. 
MOTT, N. F., and GURNEY, R. W. (1940).-" Electronic Processes in Ionic Crystals." p. 100. 

(Clarendon Press, Oxford.) 
OBREIMOV, W., and SEABALDAS, K. (1943).-J. Phys. U.S.S.R. 7 : 168. 
PRIKHOTJKO, A. (1944).-J. Phys. U.S.S.R. 8 : 267. 
PUTSEIKO, E. K. (1949).-Dokl. Akad. ~Nauk. S.S.S.R. 67 : 1009. 
SEITZ, F. (1940).-'. Modern Theory of Solids." Ch. 8. (XcGraw Hill Book Co. : New York.) 

A CARBONATO COIIPLEX OF MOLYBDENCJN K,IIo(CO3),.2H,O* 

Mellor (1948, p. 659) states that no molybdenum carbonate has been 
reported and there appears to be nothing in more recent literature. 

The carbonate complex reported in the present paper was formed when an 
attempt was made to produce an iodo complex with molybdenum(II1). 

Experimental 
Potassium molybdate solution was made acid with hydriodic acid and 

about 2 g of potassium iodide added. This solution was electrolysed using a 
mercury cathode and a carbon anode. The iodine liberated, markedly corroded 
the carbon anode and a carbon deposit formed which was filtered off. The 
carbon anode was replaced by a platinium anode and electrolysis was continued. 
The final reduced solution was a very light brown-red colour which was quite 
different from the more intense red coloured solutions of molybdenum(III), 
chloride or bromide. 

The reduced solution was evaporated under suction a t  70" C to about 
50 ml ; ethanol was added : two layers formed, the electrolysed solution 
and the ethanol layer. Carbon dioxide was bubbled through the reduced 
electrolyte and a white precipitate formed from the aqueous layer. The 
precipitate was filtered, washed with ethanol, and dried a t  100 "C (Found : 
No, 14.7 ; GO,, 45.0 ; K, 35.4%). This is in agreement with K,MO(CO,)~.~E,O 
or K , ~ ~ ~ O ( C O , ) ~ . K ~ C O , . ~ H & .  

The molecular conductivity of M/1016 a t  25 "C=680 mhos. The con- 
ductivity increases slightly with time indicating that the compound undergoes 
some hydrolysis. 

Magnetic susceptibility measurements showed this compound to be dia- 
magnetic (x x l o 6  = -0.052) involving Mo(1V). 

Heide and Hofmann (1896) reduced an acid solution of molybdenum trioxide 
with potassium iodide. The excess iodine was removed by electrolysis. To this 
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solution they added potassium cyanide to obtain red crystals of the red cyanide . 
t o  which they assigned the formula 4KCNMo0,.10H20. 

This process is comparable to that just described for the preparation of 
the carbonato complex. I n  both cases the solution was completely reduced 
to  molybdenum(II1) by means of potassium iodide ; in one case potassium 
cyanide is added and in the other carbon dioxide ; both additions producing 
complexes. 
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AX OXALATO COMPLEX OF MOLYBDENUM (NH4),Mo(OX),.8H,0* 

The oxalato trichelate salt K,Cr(C,O,), is well known, but attempts to 
form a similar molybdenum compound have failed. Foerster and Fricke (1923) 
tried to produce an oxalate by dissolving Xo(OH), in oxalic acid. Spittle and 
Wardlaw (1929), following the earlier methods of Chilesotti (1906), also tried 
to produce an oxalate with reduced molybdenum. 

It seemed probable, however, that if the molybdenum was reduced electro- 
lytically in the presence of the cation there would be a greater possibility of 
producing a complex of the type R,MoOX,. This procedure was found to be 
effective. 

The complex is diamagnetic and like the octacyanides i t  is probable that  
the bond orbitals used in its formation are 4d45s5pS. 

E x p  erimerztal 
Ammonium l'etraoxalato Molybclenum(IV) (NH4),Mo(OX),.8H2O. -Am- 

monium molybdate (10 g) and oxalic acid (20 g) were dissolved in water 
(250 ml). The solution was electrolysed using a sintered glass partition. The 
electrodes were a platinum anode and a mercury cathode (I& in. dia.). The 
electrolysis proceeded a t  24 V, 2-3 A for 12-14 hr. The initial colour of the 
electrolyte was clear and slightly brown. At the beginning of electrolysis 
the colour became a golden-yellow changing to yellowish brown, and thence' 
to  a reddish brown when evolution of hydrogen set in a t  the .cathode 
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