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Research Summary 

D---ing the past year we have continued our investigation of Pt 

crys~allite size effects on AHa~ by varying particle sizes fro~ 1.5 to 1500 .u'. 

=.so. ,...on or. D " less affected on SiO 2. This property for CO ~nd H 2 -~ "-~ . t is ::ucn 

by crystallite size than on Pd, as shown inFigure I. We have completed ot/r 

study of heats of adsorption on Pd and this work has appeared In three recent 

papers in the Journal of C~talysis (3-5). it also has provided inslght into 

the H2-D 2 exchange reaction on Pd (8). 

We have completed our study of C6H 6 hydrogenation over Pd catalysts and 

have proposed a unique un iversa l  model tha t  incorporates depos i t ion  of 
= 

dehydrogenated benzene species under reaction conditions. This work will 

appear soon in the Journal of Catalysis (6,7). 

We have • found that the rate of acetone hydrogenation ~o isopropanol can 

be enhanced 100- to lO00-fo ld over T~O2-supported Pt ,  as shown i n  Figure 2. 

This result is very similar t o  that for CO hydrogenation and it provides 

strong support for our premise that carbonyl bonds in an_ organic_molecule may 
... 

be a c t i v a t e d  in  a manner s i m i l a r  to  t h a t  found p rev ious ly  f o r  the CO molecule 

thereby g i v i n g  improved hydrogenation c a t a l y s t s .  Our ongoing s tud ies  o f . .  

erotonaldehyde (CH3-CH=CH-CHO) hydrogenat"ton have prov ided evidence tha t  

.... se leet i ' v~ hydrogenation of the C=O bond compared to  the C-C bond can be . 
• . . . . .  : . . . . . .  . . . . . , . . _ . .  - . . . . .  

c , -  - . . . . .  

'i~du~ecl" b)"a-;e~.~-'s; jppor;c e~fect .  AS shown i n  F igure 3, onLy butyraldehyde 

I s  o b t a i n e d  over  P t  on t y p i c a l  s u p p o r t s  l l k e  5102 and A1203 whereas the  use o f  1 : 

TiC 2 can produce over 35". o ro t y l  a lcoho l ,  depending on the pretreaCment. 

These are very encouraging results. 

Our TGA system is now working, and we have completer, construction of our 

mobLle mass spectrometer a n a l y t i c a l  system. Tt iS now opera t iona l .  



Personnel 

One PIID student, Pen Chou, Eraduated in December and he is now working at 

U:.£on Carbide. Another studen~ will be ..... ~ ...... ~ his P.~ t,~esis ~,~is s~,%~er. 
= 

We ~ave been searchinE £0,- a postdoctoral £ello~ wlth a stron~ background In 

solid-state MAS-NH~, but without success so far. .However, i am aware of some 

students with this expertise who are near graduation, and I am hopeful that 

one. will jol n cup group. One new student will be added to this project this 

£all. 

Publ ica t ions 

During the past year, £our pub l ica t ions  have appeared d.escrlbin8 our DOE- 

"-sponsored work and copies are attached. Four manuscripts are i n  press and two 

are in  t h e i r  f i n a l  stages, o£ preparat ion.  These publ icat ions a r e :  

I. Sen, Bv..Chou, P., and Vann~ce, M. A., "Direct Measurement of Heats o£ 
Adsorptibn on PH Catalysts. ill. Potential Errors with Differential. 
Scanning CalorSmeters;" J. Catal., 101, 517.(1986). 

2, Vanniee, M. A., Sen, B., and Chou, P., "Modif~eatlons Required to a 
Power-Compensated DSC ~o Obtain Heat of Adsorptlon Measurements," 

.._ Rev. Sci. instru., 5_.88, 647. (1987).- ..................... 

3. Chou, P, and Vannice, M. A., "Calorimetric Heat-Of Adsorption ~: 
.... Measurements on Palladium... 7. Influenc~ of.Crystalli~e Size and 

k~.: ....... Support a1~,~'10~ - j ' -  987 -~ . . . . . . . . . . .  -on Hydrogen Adsorptl-on~"'=J;:Cat , (I ).~ "" 

~. Chou, P~ and Vanniee, M. A., "lbld....II. Influence of Crystalllte 
Size and Support on..CO Adsorp~1on,:'.~A:,¢Catal.,..10~,..1.7 (,1987). ~ 

- oo, . • 

~ i " . ; _ 1  . ' , i .  -.~:.~ :" " ~ . . . .  " . . . . . . . . .  
- 5.--:.Chou,-P.=and Vannlce,M. A..,:"Calcrlmetrle Heats'of.Adsorptlon"" "-" "" 

Measurements on Palladium; IIX. Influence of Crystalllte Size an'o 
Support on 0 2 Adsorpt lcn,"  d.  Cata l .  I n  Press. 

6. Chou, P. and V.ann£ce, H. A., "Benzene Hydrogenation over Supported 
and Unsupported Pd. I .  K i n e t i c  Behavior , "  J. Catal .  In  Press. 

7. Chou, P. 'and Vannice, M. A.,  " I b i d "  I I .  Reaction Model," J.  Cata l .  
I n P tess.  

% 
8. Vannice, M. A . ,  "The H2-D 2 Exchange Reaction on Pal," J .  Ca ta l . ,  

: ~ Accept. For Pub. 

9. Sen, B. and Vannice, M. A.-, "Acetone Hydrogenation over P t , "  To be 
S ubmi t t ed .  



10. Sen, ~. and Vannice, M. A., "Crotonal-~ehyde Hydrogenation over Pt 
Catalysts," To be Submitted-. "~ 
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