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The increase in the activity and selectivity of magnesium oxide in the dimerization of 
methane upon the addition of lithium oxide is attributed to the generation of active sites 
containing Li+-O - defects and transition metal ions are considered not to be present in these 
catalysts [i]. In contrast, we have shown that going from pure MgO to samples with added ox- 
ides leads to an increase in the total defectivity of the structure, which is manifest in an 
increase in the concentration of impurity paramagnetic ions. There is also an increase in 
the activity and selectivity of the formation of C2--hydrocarbons. It was also established 
that the concentration of the impurity ions is sensitive to change in the oxygen content in 
the gas phase. The replacement of the reaction mixture by helium upon cooling of the cata- 
lysts leads to a different nature of the change in the concentration of the paramagnetic sites 
in MgO and MgO/Li (Table I), which is probably related to the existence of a different type 
of defects. The lower content of impurities in MgO/Li upon cooling in the reaction mixture 
is in accord with the data of Boldu et al. [2], who showed that there is a rapid drop in the 
concentrations of Cr a+ and Fe m+ ions upon the formation of lithium defects in the MgO mono- 
crystal in an oxygen atmosphere. 

TABLE i. Content of Impurity Ions and Catalytic Activity for 
MgO in Methane Conversion (CH~:O2:He =30:15:55voI. %), 1023K 

%conch 

MgO (high-purity) 
MgO/Li 2,5% 

MgO (analytical-grade) 

MgO/Li 3,5% 

Mn+~ 

1273 
1273 

1473 

1473 

Impurity ion content, 
'I0 -Is spins/g* 

~r Cy+3 
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- 5 

4 
2-  t.5 

Fe+ a co 

W- lO-~t moiecules/m 2 " 
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CO2 C2H4 

1,4 
1,5 
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2.2 

6,3 
6 t6,9 

t00 
355 27,2 
147 
387 t,3 

02 
01S 

6,9 

t,6 

*Cooling of the stationary catalyst to 293 K in the reaction 
mixture. 
%Cooling in a helium stream. 

C2H~ 

1,4 
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J6,7 

23,6 

i. 

2. 

LITERATURE CITED 

T. It., J.-X. Wang, C.-H. Lin, and J. H. Lunsford, J. Am. Chem. S.c., 107, 5062 (1985). 
J. L. Boldu, M. M. Abraham, and Y. Chen, Phys. Rev. B, 19, No. 9, 4421 (1979). 

Institute of Chemistry and Chemical Engineering, Siberian Division, Academy of Sciences 
of the USSR, Krasnoyarsk. Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya~ 
No. i0, pp. 2393-2394, October, 1987. Original article submitted June 2, 1987. 

0568-5230/87/3610-2221512.50 01988 Plenum Publishing Corporation 2221 


