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This column provides examples of cases in which students or faculty have gained knowledge, insight, 
and experience in the practice of chemical engineering while in an industrial setting. Summer interns and 
coop assignments typify such experiences; however, reports of more unusual cases are also welcome. 
Description of analytical tools used and the skills developed during the project should be emphasized. 
These examples should stimulate innovative approaches to bring real world tools and experiences back to 
campus for integration into the curriculum. Please submit manuscripts to Professor W. J Koros, Chemical 
Engineering Department, University of Texas, Austin, Texas 78712. 

The Phillips Petroleum Company 

INDUSTRIAL EXPERIENCE 
PROGRAM 

R. BRUCE ELDRIDGE 
Phillips Petroleum Company 
Bartlesville, OK 74004 

A significant number of PhD graduates currently en­
tering the teaching profession do not have industrial 
experience. Over the past several years the trend 

has been aggravated by the poor job market where PhD 
graduates who would like to gain industrial experience prior 
to starting an academic career find limited opportunities. 

The shortage of funding in "traditional" chemical engi­
neering areas has moved chemical engineering research away 
from the mass, heat, and momentum transfer unit operations. 
While research in biotechnology, microelectronics, and bio­
medicine has made valuable contributions to society and has 
significantly expanded the field of chemical engineering, it 
does not prepare the graduate student to teach traditional 
material covering pumps, heat exchangers, dist:Jllation col­
umns, etc. The professor also is not exposed to the world of 
economically driven, short-deadline, industrial research. 

The distribution of teaching assignments becomes diffi­
cult as older professors with industrial experience retire and 
are replaced by professors with limited industrial experi­
ence. The current emphasis on incorporating design into all 
stages of the chemical engineering curriculum can best be 
accomplished if the instructors have been exposed to indus­
trial research and design processes. 

© Copyright ChE Diuision of ASEE 1995 

18 

The cornerstone of the curriculum, the senior design course, 
is best taught by a professor with industrial experience. 
Many departments are currently using adjunct professors to 
meet this need. While this approach is viable, it does not 
offer the benefits of having full-time faculty with industrial 
experience. 

PROGRAM DETAILS 

In an effort to assist recent graduates in gaining industrial 
experience, Phillips Petroleum's Corporate Technology or­
ganization initiated a program to expose professors to indus­
trial research. The program, The Industrial Experience Pro­
gram (IEP), is coordinated through our Bartlesville research 
center where the professor spends up to twelve weeks during 
the summer. While some of the work might be conducted at 
the professor's home, residency in Bartlesville is required 

R. Bruce Eldridge received his BS and MS from 
the University of Arkansas and his PhD from the 
University of Texas at Austin, all in chemical 
engineering. He is a Senior Engineer for Phillips 
Petroleum Co., specializing in separations re­
search, and is also an Adjunct Professor of Chemi­
cal Engineering at Oklahoma State University, 
teaching a graduate-level separations course. 
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for the duration of the program. This requirement maximizes 
the professor's informal interaction with our design and 
research personnel and significantly enhances the benefits of 
the program. Both the professor' s research and teaching 
interests are reviewed during the selection process to ensure 
that a match exists between Phillips' ongoing research and 
design efforts and the professor' s interests and expertise. 

Phillips is a worldwide leader in the production of com­
modity polymers, motor fuels, ethylene, and specialty chemi­
cals. A partial list of our current research areas is given in 
Table l. Visiting professors have access to state-of-the-art 
experimental equipment, sophisticated computer-controlled 
pilot plant facilities supported by a skilled operations staff, 
and computing platforms ranging from high-speed PCs to 
our Cray super computer. We use the latest in commercial 
process simulation software in combination with in-house 
and commercially available unit operations design software. 

Most of our research is targeted at problems of interest to 
our business units. The IEP is structured to give the profes­
sor an opportunity to visit a plant site during the summer. In 
most cases the customer interested in the project is a plant 
engineer and frequent communication is a necessity . This 
interaction is a valuable component of the program and 
gives the professor an opportunity to see how industrial 
research is closely linked to business unit needs. The assign­
ments are structured to allow completion during the sum­
mer, and a report summarizing the project results is required. 

PROGRAM BENEFITS 

We believe the program is a good start toward exposing 

TABLE 1 
Ongoing 

Corporate Technology 
Research Areas 

• Advanced seism.ic m apping 

• Polymer catalyst develop-

ment 

• Fixed bed catalysis 

• Process simulation and 

model ing 

• Separations techno logy 

• Polymer process develop-

ment 

• Advanced process control 

• Specialty chemicals 

synthesis 
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the professor to the world of industrial research and design. 
A schematic of the program information flow is given in 
Figure 1. While on the site, the participant can interact with 
nationally recognized experts in polymer catalysis, thermo­
dynamics, reactor design, seismic imaging, heat transfer, 
and separations technology. This interaction can significantly 
enhance the background the professor brings to the 
classroom. Exposure to the demands placed on newly hired 
engineers provides a feedback mechanism that will help 
ensure that the undergraduate cun-iculum remains relevant 
to industrial needs. The direct communication with the 
business units and the plant-site visits expose the participant 
to commercial equipment operation and the constraints 
of the "real world." 

The program also connects the professor with industrial 
researchers who are good sounding boards for research ideas. 
Most funding organizations (NSF, DOE, etc) require that 
proposals demonstrate industrial relevance, and in some cases 
they require indust1ial participation. The understanding and 
contacts obtained during the summer internship could be 
very useful as proposal ideas are formulated . The program 
could also initiate an on-going consulting relationship which 
will benefit both the academic and industry. The ultimate 
benefit is the broader perspective that the professor brings to 
the classroom and to his research program. 

Of course, the program is not without benefit to Phillips 
Petroleum Company. We will be employing extremely bright, 
energetic, chemical engineers who understand the latest tech­
nologies. Contact made at this stage of an academic' s career 
will benefit both parties for many years. Continued contact 

Professor 

Figure 1. IEP information flow paths 
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with the academic community during this period of re-engi­
neering, restructuring, and realignment in the oil industry 
will pay dividends as the industry recovers and begins large­
scale recruiting of university graduates. 

CASE STUDY 

Some of the program benefits are clearly pointed out in the 
following example of an initial project in the IEP. 

• Introduction 

Dr. Kahlid Gasem (Associate Professor, Oklahoma State 
University) worked in the Corporate Technology Petrochemi­
cal Division during the summer of 1994. While Dr. Gasem's 
level of experience and industrial background is well above 
that of an entering assistant professor, his project illustrates 
the benefits to the IEP. A project which fully uses Dr. Gasem's 
significant thermodynamic expertise was developed by our 
Technology Licensing, Corporate Engineering, and Corpo­
rate Technology groups. In this case the customer was our 
Technology Licensing business unit and plant visits were 
not made. An effort was made, however, to ensure that Dr. 
Gasem was exposed to the process that his thermodynamic 
calculations would impart. 

• Problem Description 

The problem involved verification of physical properties 
used in the design simulation of Phillips ' methyl tertiary 
butyl ether (MTBE), ethyl tertiary 
butyl ether (ETBE), and tertiary 
amyl methyl ether (TAME) pro-
cesses. An overview of the MTBE Sto,age 

process is given in Figure 2. The 
production of ethers for inclusion 
in gasoline has become increas­
ingly important as reformulated 
fuels are mandated. Our Technol­
ogy Licensing group has observed 
a dramatic rise in requests for quo­
tations and we have recently 
started several new units. 

Operating data from the new 
units indicated that our design 
procedures were meeting custo­
mer demands, but we wanted 
to review our thermodynamic 
data for consistency and to add 
recently obtained data. Over a 
period of several years, a variety 
of thermodynamic data, corre­
lated by a variety of engineers, 
had been used to build a physical 
property deck for our in-house 
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simulator. We complicated the picture significantly by 
moving to a commercially available process simulator 
that used slightly different reference conditions than those in 
the in-house package. Dr. Gasem's assignment was to put 
together a consistent data base of thermodynamic data, 
with an emphasis on vapor-liquid and liquid-liquid interac­
tion parameters, for incorporation into the commercial simu­
lation package. 

• Project Execution 

One valuable aspect of university/industry cooperation is 
the different perspective the two groups can bring to a 
problem. In this particular case, we benefited significantly 
from Dr. Gasem's background in the retrieval of basic 
thermodynamic data. He also had significant expertise in 
preparing data banks of thermodynamic information. Our in­
house work had evolved in a somewhat nonlinear fashion, 
and the correlation of all the data into a rational/retriev­
able catalogue proved to be very beneficial. Literature 
searches of a variety of data bases were conducted, some 
familiar to Dr. Gasem and some familiar to our in-house 
thermodynamics experts. 

Both parties benefited from exposure to each other' s meth­
ods of obtaining data. Frequent update meetings were held 
with the customer groups. These meetings served to update 
the funding organization on the project' s progress as well as 
providing Dr. Gasem with a view of the larger picture. The 
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Figure 2. MTBE Process 
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TABLE2 
Model Combinations Evaluated 

Ideal gas-Ideal solution 

Ideal gas-Wilson 

Ideal gas-Non-random two liquid 

Redlich Kwong-Wilson 

Redlich Kwong-Non-random two liquid 

Soave Redlich Kwong-Non-random two liquid 
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Figure 3. Equilibrium phase composition for the 
MTBE-methanol system 
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Figure 4. Equilibrium phase compositions for the TBA­
ETBE system. 
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ultimate goal of the project was to ensure accuracy in 
our process designs. Design factors that were impacted 
by the thermodynamic properties were reviewed in de­
tail to ensure that everyone understood the level of 
accuracy that was required. Input was received from a 
variety of groups inside the company . Each group 
brought specific concerns that impacted the project. 

• Results 

Computer data files were generated for forty-two VLE 
binaries involving twenty-five chemical species. Three 
sets of pure-fluid physical properties were used in the 
model evaluation: the Phillips ' in-house data bank, a 
commercial process simulator data bank, and the 
DIPPR data base. The six model combinations evalu­
ated are given in Table 2. The Redlich Kwong/NRTL 
model yielded adequate predictions, as did the 
Soave Redlich Kwong/NRTL model. Example plots of 
the RK-NRTL prediction versus experimental data are 
given in Figures 3 and 4. The prediction accuracy 
is typical of the binaries reviewed. It should be noted 
that the use of the process simulator default NRTL 
parameters produced an inaccurate estimation of the 
equilibrium K value. Additional work is being under­
taken to evaluate the ability of the optimized physical 
properties to predict the performance of a multicompo­
nent separations column. 

In summary, the project was a complete success. 
Phillips obtained an expanded, consistent, data base of 
physical properties that was inserted into the physical 
property system. The project provided Dr. Gasem addi­
tional exposure to the use of thermodynamic data in an 
industrial setting. This exposure will enhance the infor­
mation Dr. Gasem can supply students in both the un­
dergraduate classroom and the research laboratory. We 
hope this project is one of many successful interactions 
that develop from the IEP. 

CONCLUSION 

Inquiries about the IEP can be sent to Dr. Mark 
Dreiling; Phillips Petroleum Co.; 147 CPL, PRC; 
Bartlesville, OK 74004. Participation in the program 
requires the execution of a secrecy agreement and the 
completion of all normal Phillips Petroleum Company 
employment procedures. Phillips Petroleum Co. is an 
equal opportunity employer. 
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