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Abstract 

The interaction of propane with H-Z!%-5 and Ga/M-ZSM-5 was studied through the ejlihange of C,D, with the protons 

of the zeolite. The rate of exchange is faster for the Ga/H-ZSM-5 solid, indicating that the first step of prcpane activation is 

not the same for the two solids. 

The aromatization of lower alkanes has re- 
etailed attention recently eSpite 

the large number of investigations, some steps 
of this reaction remain unclear, in particular th.: 
first step of the alkane activation 
report on preliminary experiments a 
relative to the interaction of ropane with H- 
ZSM-5 and Ga/ -5 solids as studied by 

IR spectroscopy. For this p ose, we bave used 

(1 wt% Ga, incipient wetness impregnation with 
Ga(NO,), - 9H,O) were pressed into thin wafers 

(15 mg), mounted in an IR cell allowing ther- 

mal treatments. ’ samples were 
in situ in flowi 

+ Corresponding aulhor. 

at 773 K (P = IUP4 a) and cooled down to 
RT. Both IW cells have the same v&me. 

C,D, (995% Isotech, France) was used. 
initial spectrum ?f the H-ZSM-5 catalyst 

sated and outgasse represented in 
-5 in the same 

experimental conditions: it appears that, on both 
the catalysts, te inal silanol groups (v0l-l = 
374 cm-‘) and bridging OH groups (3610 

ra (lb and 2b) s 

vibrations and 

silanol vibrations are ~ncba~ged. 

a weak vibration is appearing at 2587 
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Fi g. I. 1R spectra of H-ZSM-5 sample. (a) after treatment and 

outgahnp at 773 K. (h) contacted with C,D, at RT. (c) as h and 

heated for 30 min at 673 K. 

observed. 
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Fig. 2. IR spectra of Ga/H-EM-5 sample, (a) after treatment and 

outgassing at 773 K, (b) contacted with C,D, at RT, (c) as in b 

and heated for 5 min at 673 K. (d) as in c and heated for 25 
additional min at 673 K. 

ts were heated at 

lear that after 5 min at 673 K, part of 
groups of Ga/H-ZSM-5 have been 

exchanged with deuterium (decrease of the OH 
vibration at 3500 cm -’ and increase of the CID 
vibration at 2590 cm-‘; in addition it is ob- 

that a new vibration (at 2960 cm- ‘) is 
growmg. Similar conclusions are deduced from 
the comparison of Fig. 1 b wit 

Hf the Ga sample is heated at 673 K for an 
additional period of 25 
observed that t 

-5 heated for 30 min at 

for the Ga sample. Comparison of Fig. 2b with 
Fig. 2d indicates a growth of the vibration at 
2960 cm - ’ and co~~~~.~so~ of Fig. 2 

is greater for 
SM-5. This vi- 

ributed to the C-H vibration of 
results from the transformation of 

2 via exchange 
rotons of the catalysts. 

change mecha- 
nism is operating on both catalysts. Various 
mechanisms we 

iates postulated for 13C 

ents are now planned in 
order to identify the effect of the reaction tem- 

ressure on the rate of 

the added gallium. 
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