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Abstract 

The effect of Li, La, Mn and W added to TiO2 on the catalytic performance for the oxidation coupling of methane (OCM) was 
investigated. The results showed that Li-La-Mn-W/TiO2 system exhibited high activity and C2 hydrocarbon selectivity at 
770°C with a GHSV of 14400 h-  ~. The following data were obtained: methane conversion, 41.6%, C2 selectivity, 61.7% and 
C2 yield 25.6%. 

1. Introduction 

Since 1982, the catalysts involved in the oxi- 
dation coupling of methane have been greatly 
improved [ 1,2]. In this paper, we will discuss the 
effect of additives (Li, La, Mn and, W) on the 
catalytic performance of TiO2-based catalysts in 
OCM. 

2. Experimental 

Catalysts containing different promoters were 
prepared by impregnation using TiO2 as support. 
After being dried and calcinated in air, the cata- 
lysts were ground and sieved to 40--60 mesh 
before use. The experiments were carded out 
under atmospheric pressure in a conventional flow 
system with quartz reactor (8 mm i.d.). Product 
analysis was performed by gas chromatography 
and calculated with a microcomputer. 
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3. Results and discussion 

The effect of different additives on catalytic 
properties are shown in Table 1. 

3.1. Effect of Li additive on TiO2-based catalytic 
performance 

The result revealed that the activity of pure TiO2 
(Rutile), i.e. TiO2(R) is very low using the con- 
ditions mentioned below: reaction temperature 
770°C, C H 4 : O 2 = 1 . 4 : 1 . 0 ,  GHSV=14400 h -1. 
When Li salt was added into pure TiOE(R), the 
catalyst obtained exhibited no activity, it might be 
that the compound containing Li covered the rel- 
atively inactive centers of pure TiO2(R). When 
Li salt was added into Mn/TiO2, La/TiO2 and 
La-Mn/TiO2, the activity of both catalysts 
decreased remarkably. However, when Li was 
added into W/TiO2, Mn-W/TiO2, La-W/TiO2 
and La-Mn-W/TiO2, both the activity and selec- 
tivity increased. The results of catalysts 10-15, 
reveal that all catalysts containing Li exhibited 
excellent selectivity. 



264 M.-C. Gong et aL /Catalysis Today 24 (1995) 263-264 

Table I 
The effect of different additives on catalytic properties 

No" I 2 3 4 5 6 7 6 9 I0 II 12 13 14 15 

Xc.4% 0.64 0 20,0 17.3 1.8 0 7.4 32.0 0 3.6 9.8 30.0 2.8 1.96 41.5 
Sc2% I00 0 26.8 40.3 26.8 0 78.2 14.5 0 95 75.5 47.2 88.8 100 61.7 
Yes% 0.64 0 5.3 7.0 0.5 0 5,8 4.6 0 3.4 7.4 14.2 2.4 1.96 25.6 

Reaction condition:T=770~, GHSV=I4400h -~, CH4:O2=1,4:1.0 
"No. I. TiO~; 2. Li/TiO 3, La/TiOz; 4. Mn/TiOs; 5. W/Ti02; 

6. Li-Mn/TiO~; 7, Mn-W/Ti02; 8. La-Mn/Ti02; 9, Li-La/Ti02 10. Li-W/TiOs; 
II. Li-Mn-W/TiO~; 12. La-Mn-W/TiOz 13. Li-La-Mn/TiOz 14. Li-La-W/TiO~ 15. Li-La-Mn-W/TiOs 

3.2. Effect of Mn, La additives on TiO2-based 
catalysts 

When Mn was added to TiO2(R), the activity 
increased greatly, showing that the addition of Mn 
is profitable for methane. While La was added into 
Mn/TiO2(R) the activity of the catalyst 
increased, but the C2 selectivity decreased. It sug- 
gests that the active sites which result in deep 
oxidation increased after the addition of La. One 
can see therefore, when Mn and La were added to 
TiO2(R), the active sites increased resulting in a 
higher methane conversion, but also a deep oxi- 
dation. 

activity decreased, while the C 2 selectivity was 
higher than that of Mn/TiO2(R) and La-Mn/ 
TiOE(R), it might be due to the partial covering 
of the active sites by W. 

4. Conclusions 

( 1 ) Li is a favorable promoter for La-Mn-W/ 
TiO2(R). 

(2) Catalyst Li-La-Mn-W / TiO2 (R) exhibits 
high activity and selectivity. It is an excellent cat- 
alyst for OCM. 
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