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; Government. Neither the United States Government nor any agency thereof, nor any of their 

employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completen~, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its"nse would not infringe privately owned rights. Refer- 
once herein to any specific commercial product, proce~, or service by trade name, trademark, 
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and opinions of authors expressed i~erein do not n ~ r i l y  state or reflect those of the 
United States Government or any agency thereof. 



BRIEF SUMMARY OF PROGRESS 
;]. 

The main objectives of the work performed during the last quarter were: 

1) To prepare new catalysts and reproduce the high selectivity to oxygenates: 

a Pd/ZSM5 catalyst existing in our laboratory. obtained with 

2) To study': the effect of catalyst pretreatment on the activity and 

sel ecti vi ty. 

SUMMARY OF PROGRESS "'; 

Studies summarized in our previous report indicate that the activity and 
9 

selectivity of the Pd/ZMS5 catalyst depended on the cation exchanged on the 

ZMS5 Support. Efforts to reproduce these result s~ which indicated.that the Na 

exchanged ZSM5 was the only form of the support to produce dimethyl ether= 

were bnsucce~sful when using a low temperature pretreatment, with al l  cata- 

lysts producing mainly CI-C 3 hydrocarbons. 

The above results led us to examine carefu l ly  the pretreatment procedures 

used in the l iterature. I t  was concluded that the dispersion of Pd was a cri-  

tical factor affecting selectivity. Consequently, a pretreatment procedure 

combining higll tempeWature oxidation (600°C, 2 hrs.) and high temperature 

reduction (500°C, 2 hrs.) was adopted on the basis that i t  wil l increase She 

dispersion of Pd on the ZSM5 support. 

The re_sults shown in Fig. I ,  indicate that, as previously reported, the 

initial Pate~ of dimethyl ether (DME) production was an order of magnitude 

hlgher than~gh.e methanation activity. Fig. I also shows that the DME activity 

decreases stead,,~y and in fact  i t  is negl ig ib le a f te r  60 hrs. of time on 
"i; 

stream.. The total activity (Fig. 2), and the methane actlvity,~ decreased by 

about'50% in the same period. The decrease in DME production was compensated 
c. + 

by an increase in C 3 hydrocarbons. 
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The high temperature pretreatment had an adverse effect, on the Pd/La-ZSM5 

catalyst, As shown in Fig. 2, th~ activity of this catalyst, previously found 

to be higher than the activity of Pd/~a-ZSMS, is now about an order of magni- 

tude~lower. However the activity of the Pd/La-ZSH5 Increased slightly with 

:time on stream. Work is Underway to rationalize these findings. 
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