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HYDROGENOLYSIS/MANGANESE CARBONYL/MAGNESIUM OXIDE 

 

Zeolite NaY was synthesized by a hydrothermal method and used as a catalyst 

support. The optimum synthesis condition was 1-day aging time at room temperature 

and 1-day crystallization time at 100°C. By variation of the synthesis conditions, 

zeolite NaY transformed to zeolite NaP. The change in the zeolite phase was 

confirmed by powder X-ray diffraction. The aging time showed a slight effect on the 

transformation but the crystallization time, with a fixed aging time at 1 day, caused a 

significant transformation. The NaY phase was not observed after a crystallization 

time of 4 days and zeolite with NaP as a major phase was obtained after 

crystallization of 5 days. 

 The zeolite NaY was used as a support for cobalt catalysts (Co/NaY) in n-

butane hydrogenolysis and compared to that supported on zeolite ZSM-5 (Co/ZSM-

5). The conversion of n-butane from Co/NaY was lower than that from Co/ZSM-5, 

consequently, further study was done only over Co/ZSM-5. Because metallic cobalt is 

an active form in n-butane hydrogenolysis, the reducibility of cobalt catalysts was 

determined by X-ray absorption near edge structure. In monometallic catalysts (1, 4, 

7 and 10 wt% Co/ZSM-5), the reducibility and conversion of n-butane 
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hydrogenolysis increased with the cobalt content. Addition of 1 wt% Pd to the 

monometallic cobalt did not significantly enhance the reducibility and catalytic 

activity. Monometallic cobalt catalysts produced only methane whereas bimetallic 

ones produced trace amount of ethane and propane with methane as main product.  

Another part of this work focused on improvement of uniformity and 

dispersion of manganese supported on magnesium oxide (MgO) prepared from 

organometallic complexes as metal precursor by chemical vapor deposition. 

Mn2(CO)10, Mn(CO)5H and Mn(CO)5CH3 compounds were deposited on MgO and 

the resulting surface species were characterized by X-ray absorption, electron 

paramagnetic resonance, and infrared spectroscopies. Deposition of Mn2(CO)10, 

Mn(CO)5H on MgO resulted in mixed manganese carbonyl species. Treatment of 

sample prepared from Mn2(CO)10 and Mn(CO)5H on MgO in flowing O2 at room 

temperature resulted in formation of manganese tricarbonyl species with the oxidation 

state of manganese higher than +2. In contrast, chemical vapor deposition of 

Mn(CO)5CH3 on MgO led to the formation of only one surface species, manganese 

tetracarbonyl, in which the manganese was cationic. The oxidation state and number 

of carbonyl ligand of manganese remained unchanged after this sample was treated in 

O2. 
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