
IMIIIIIIIIIIIIIilIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIII 
DE85004577 

One Source. One Search. One Solution. 

TRIFUNCTIONAL CATALYSTS FOR CONVERSION 
SYNGAS TO ALCOHOLS. FIRST QUARTERLY 
REPORT, SEPTEMBER 1-NOVEMBER 30, 1984 

OF 

DELAWARE UNIV., NEWARK. DEPT. OF 
CHEMICAL ENGINEERING 

12 DEC 1984 

~~,~%_~It IIIIttttt((C6 )J)}/t////l///)//l 

U.S. Department of Commerce 
Nat iona l  Techn ica l  In fo rmat ion  Service 



One Source.  One Search.  One Solution. 

il) 

P r o v i d i n g  P e r m a n e n t ,  E a s y  A c c e s s  
t o  U.S.  G o v e r n m e n t  I n f o r m a t i o n  

National Technical Information Service is the nation's 
largest repository and disseminator of government- 
initiated scientific, technical, engineering, and related 
business information. The NTIS collection includes 
almost 3,000,000 information products in a variety of 
formats: electronic download, online access, CD- 
ROM, magneti(: tape, diskette, multimedia, microfiche 
and paper. 

• ~ i ~ i  ~ i ̧ : : :  

Search the NTIS Database from 1990 forward 
NTIS has upgraded its bibliographic database system and has made all entries since 
1990 searchable on www.ntis.gov. You now have access to information on more than 
600,000 government research information products from this web site. 

Link to Full Text Documents at Government Web Sites 
Because many Government agencies have their most recent reports available on their 
own web site, we have added links directly to these reports. When available, you will 
see a link on the right side of thebibliographic screen. 

Download Publications (1997 - Present) 
NTIS can now provides the full text of reports as downloadable PDF files. This means 
that when an agency stops maintaining a report on the web, NTIS will offer a 
downloadable version. There is a nominal fee for each download for most publications. 

For more information visit our website: 

www.ntis.gov 

U.S. DEPARTMENT OF COMMERCE 
Technology Administration 
National Technical Information Service 
Springfield, VA 22161 



NOTICE 
PORTIONS OF,:THIS REPORT ARE ILLEGIBLE., 
it has been reproduced from the bess 
available copy to permit the broadest 
possible laltellRbi|itY. 

TEIKUN CTZOMAL CATALYSTS' 
FOR CONVERSION OF SYlqGAS TO ALCOHOLS DE85 004577. 

First Quarterly Report for Period 
"September I, 1984 to November 30, 1984 

u=.=_~ 

o Z  c~ 

so ~._~.=~ ~ 
~ ,~  0 0 0 I~  ~ 

0 ~ ~ ' ~  

~ . ~  ~=.m ~ . =  ~ 
~ O~ ~ ,~ 0 ~ ~0  

K. B. Bischoff, William Manogue and G. Alex Mills 
Copr incipal Investigators 

Center for Catalytic Science and Technology 
Department of Chemical Engineering 

University of Delaware 
Newark, Delaware 19716 

Date Published: 
December 12, 1984 

Prepared for 

Fossil Energy 
Department of Energy 

Washington, D.C, 

Under Co tract No. DE- 70? O 



. . .  

1 

This report was prepared as an account of work sponsored by 

the United States Government. Neither the United States nor the 

United States Department of Energy, nor any of their employees, nor 

any of their contractors, subcontractors, or their employees takes any 

responsibility for the accuracy, completeness, or usefulness of any 

information, apparatus, product or process disclosed, or represents . 

that its use would not infringe privately owned rights. 
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ABSTRACT 

The proposed program has been actively initiated, beginning 

September I, 1984, as authorized by DOE. In addition to the 

copriucipal investigators, two key individuals have joined the 

project : Dr. Sudhakar Chakka, an experienced Post Doctoral Fellow and 

Hr. Nazeer A. Bhore, a well qualified graduate student who has 

selected this project for his Ph.D. thesis. Suitable laboratory space 

has been assigned in the new Spencer Laboratory. Each of the tasks 

have been addressed and are discussed briefly in this report. Work 

has started on catalyst preparation and planning for near-term 

characterization. Considerable effort has been expended in design of 

the system for testing syng~ conversion, including the option of 

activation of a previously constructed system. 

A literature review is underway including current 

publications, to ensure advantage is being taken of the intensive 

research effort underway worldwide. 
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OBJECTIVES: 

Task I ,  P r e p a r a t i o n  of Ca ta lys t  Samples 

2. Testi.ng C a t a l y s t s  fo r  Snygas Conversion 

3, Measurement of Surface Composition and Structure 

4. ; Determination of Nature of Surface Complexes 

5. Reaction Mechanism Determination by Isu opic Tracers and 

Kinetics 

• 6. Design, Prepare and Test Optimized Catalysts 
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Task 1. l ~ e p a r a t i o n  of  CatalTst  Samples 

Catalyst selection is based on the concept of providing 

scientific information so as to relate performance to structure, 

especially the electronic (oxidation) state of the metal, as 

influenced by support and modifiers. 

Initial catalysts to be prepared are 3% Rh-AI203, unmodified 

and modified by potassium, o r  manganese, or an aromatic amine, or 

sulfur, or lanthanum. 

Variation in preparative techniques will be investigated, e.g. 

ion exchange, impregnation or coprecipitation so as to chemically bind 

the rhodium in such a manner to prevent or minimize reduction to 

met al. 

A gamma alumina has been obtained from Air Products derived 

from Catapal r substrate, 2.4am extrudate 71.8 vol ~ porosity, 280 

m2/gm a r e a .  

Appropriate chemicals have been ordered. 

Task 2 .  Tes t in~  C a t a l y s t s  f o r  Syngas Convers ions  

Considerable effort has been expended to plan the 

high-pressure equipment for reaction measurements and in-sltu infrared 

spectral measurements. 

An elaborate system was previously constructed by Dean Runkle 

as a masters thesis project. A process flow sheet and legend are 

attached (Fig. C2 and C3 from the thesis). This apparatus was not 

previously operated. It was designed primarily as an infrared 

spectral flow reactor for CO hydrogenation. It is being reviewed for 

its suitability with appropriate renovations for the present project. 
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A simpler apparatus has been designed as shown i n  the attached 

xn situ infrared cell system " figure labelled "Syngas reactor and " - 

Some of the items, such as mass flow meters, have longer term 

delivery. These were provided for in the proposal budget and have 

been ordered. 

:There are some chromatographic i n s t r u m e n t s  which will become 

available, since one student is completing a doctoral research 

project. These will be utilized in order to pr[ovlde most effective 

use of instrument funds. 

Task 3. Determination of Surface Conposition and Structure 

Discussions have been held with Dr. Brian Strohmeier, 

Instrumentalist, concerning the best form for sample preparation 

including catalyst pretreatment and expectation of results, especially 

for the ESCA as well as other instrumental facilities. 

Chemisorption measurements will be important and the Catalysis 

Center facilities have been reviewed in terms of adequacy and 

avaiiability. 

Task 4.  D e t e r m i n a t i o n  o f  N a t u r e  S u r f a c e  Complexes 

The use of high-pressure infrared cells will form a 

substantial part of this project with in-situ measurements. 

Fortunately, there are cells available and these have been examined. 

In addition, a different cell design (Prof. A. Bell, Berkeley) and 

also one from Shell Amsterdam have been acquired for possible use. 

Task 5. R e a c t i o n  Mechanism D e t e r l i n a t i o n  by I s o t o p i c  T r a c e r s . . . a n d  

Kinetics,  

The existing literature on use of isotopic tracers, including 

research at the Catalysis Center has been examined critically. 
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Experiments are plauned as outlined in the proposal. There is a 

question as to the pressure to be utilized ,,in order to obtain 

meaningful  r e s u l t s °  

Tank 6.  Des ign ,  Prepm_re and T e s t  Opt,lmized C a t a l y s t s  

Data from previous tasks are needed to carry out this task. 
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In addition to the coprincipal investigators, Dr. Sudhakar 

Chakka joined the p~o~ect on Nov. I as Postdoctoral Fellow. ~e has 

just completed a two-year appointment with Professor M. A. Vannice at 

Pennsylvanla State University, working on CO hydrogenation reactions, 

including synthesis, characterizatiou and activity measurements on 

supported Pd catalysts. 

Mr. Nazeer Bhore, graduate student in chemical enBineering, 

has selected this project for his Ph.D. thesis topic. ~e comes with a 

I~.S. degree in Chemical Engineering, University of BomSay, where he 

was first in his class. 

i i 
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Figure C3 

Legend to Proc'ess Flow Sheet 
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