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@ Both master's and doctoral re- 
search dealt with the equilibria of 
the system triethylene glycol-water- 
natural gas. This work produced the 
fundamental data that established 
TEG as the most effective absorbent 
for dehydrating natural gas mix- 
tures over a full range of field op- 
erating pressures. Today it is used 
b dehydrate the largest part of all 
natural gas going to market in the 
world. 

In 1952, Dr. Townsend discov- 
ered the sulfur-forming reaction be- 
tween SO2 and H2S in an hygro- 
scopic organic liquid medium of the 
glycol type in which a trace of water 
is the catalyst. The reaction has 
been developed into sour-gas treat- 
ing processes. The generic form 
bears his name and is generally re- 
garded as the "other'" fundamental 
process with reference to the Claus 
process. To date, the Townsend 
process has been used to a limited 
degree (under license to IFP), but 
new technology promises extensive 
use soon, particularly in view of the 
increased value of natural gas and 
need for total sulfur recovery. 

He did a research projed for 
the U. S. Air Force on contamina- 
tion of JP-5 jet fuel in 1957-59. Dr. 
Townsend discovered the mecha- 
nism for detonating contaminated 
jet fuel-air mixtures in aircraft wing 
tanks by fuel-generated electrostatic 
discharges. This put an end to a 
rash of mid-air explosions of mili- 
tary aircraft flying in rough weather 
with JP-5 as fuel. 

His interest in gas dehydration 
turned to removal of water traces in 
organic liquids. A unique water ex- 
haustion technique was developed 
that is now used in the petroleum 
industry to produce 100 percent gly- 
cols for super-dehydration of gas. 
Application of the principle to de- 
watering off-shore produced gas liq- 
uids prior to transport ashore is un- 
der consideration. 

0 Most recently, Dr. Townsend 
has been involved in developing 
technology for recovering and 

A younger Mark T m s e n d  

recycling methanol used ts produce 
natural gas and hydrocarbon con- 
densate by injecting it down-hole to 
decompose hydrates in reservoirs 
and in flow lines. This requires 
recovery from gas, hydrocarbon liq- 
uids, and produced brine-uslaally 
in a confined space on an'off-shore 
platform located in very deep Arctic 
waters or in on-shore locations in 
very cold Arctic climates. 

These are only a few of his inno- 
vations and accomplishments. There 
are many more, for his is a truly 
curious, inventive mind. This may 
come as a surprise to many who 
know him well as a superb teacher 
and a tireless counselor. In addi- 
tion, I can vouch for the fad that he 
is well known and highly respected 
in petroleum industry circles. A 
mutual friend once said to me. 
"Mark Townsend's greatest need is 
for a good press agent." But that 
item is last on his "want list." 

Laurance S. Reid 

From the Class of ',59 
One of the most vivid memories 

that I have of my engineering edu- 
cation is a story about Mark Town- 
send. Although the name and the 
number of the course in unit op- 
erations have long since slipped my 
mind, the lesson that Mark taught 
us all that.$ay has stayed with me 
for 25 years. 

The setting is an examination in 
unit opeations on the second floor 
of the chemical engineering building 
which housed both the lecture facili- 
ties and a large portion of the unit 
operations laboratory. As always, 
Mark's rules allowed open notes, 
open books, and "smoke if you 
would like." 

The problem this particular day 
was to evaluate the design of a d i e  
tillation tower. Our task was to bok 
at the feed streams and the design 
parameters as supplied by Dr. 
Townsend and to issue a judg- 
ment-would the tower, as de- 
signed, perform the separation as 
specified? 

After two hours of contemplation, 
head scratching, plate-to-plate cal- 
culations by the graph method '(this 
was long before the day of the com- 
puter), and probably an occasional 
glance to see what all of our neigh- 
bors were doing, the quiz came to 
an end. As was Mark's habit, he 
held discussion of the test imrnedi- 
ately after he collected the papers. 

It quickly became obvious that the 
class was divided down the mid- 
dl-half felt that the tower would 
perform as designed, half were just- 
as convinced that the tower would 
not meet the requirements called for 
in the design. After we had all been 
allowed our say, Dr. Townsend 
took the floor and taught a lesson 
that I have canied through life, and 
while I can't quote him word for 
word, it went something like this. 

You have all just learned an in- 
teresting lesson, not only in engi- 
neering but in life as well. There 
aren't many things in this world 
that are black and white, that 



obviously work or don't work. Most 
of the problems that you will face as I 
engineers and as managers and 
most of the decisions you will be re- I 
quired to make will not be sup- 
ported by evidence that clearly tells 
you what to do. Life just doesn't 
work that way. But what life does 
require, just as does an engineering 
problem, is that you examine as 
carefully as you can the data that 
you've got at hand before you make 
your decision. 

While the lesson Mark taught all 
of us that day really had very little 

I 
to do with engineering specifically, 
it did have a great deal to do with 
engineering generally, and more im- 
portant, a great deal to do with life 
in general. 

When I left Norman with what I 
thought was a fairly solid ground- 
ing in engineering, I also came 
away with something much more 
valuable-a realization that, while 
engineering was the vehicle he 
used, Mark was really teaching a 
much broader lesson about the 
problems which we would all face 

Dr. Townsend is thzs year's re 
in the coming years, not only in en- 
gineering and business but in our 
personal lives as well. 

Robert Schwartz 

I FromtheClassof'81 
There is a plaque in the Carson 

Engineering Center with a picture 
of Dr. Mark Townsend on it and 
room for the names of many future 

I students. These students will be the 
1 recipients of the F. M. Townsend 

Scholarship created by the senior 1 class of 1981 to honor Dr. Town- 
send for his contribution to the 
education of so many chemical 
engineers. 

The class chose to honor Dr. 
Townsend in this way because he ated. Because Dr. Townsend gave ing Chemical Engineering Design in 
exemplified the qualities of a supe- SO much of himself to the students, the fall semester. He presented 
rior instructor and was a personal it was only fitting that a scholarship course material in a straightfoward 
favorite of many of the students. fund to benefit future students be manner and always had the pa- 
The senior class felt that Dr. Town- set UP. tience to go over the material as 
send had given them something Dr. Townsend made an impres- many times as was needed for the 
special and wanted to let him know sion on the '81 seniors while teach- students to understand it. He was 
how much his efforts were appreci- always available to give students 

5 



personal help with problems. Dr. 
Townsend was never bogged down 
with homework deadlines but was 
more concerned that the material 
covered was understood fully by 
students. He had faith in the stu- 
dents' desire to learn, and he 
helped them all he could. 

Dr. Townsend has always been 
interested in his students as people 
as well as "young engineers." One 
never passed Dr. Townsend in the 
hall without hearing a friendly hel- 
lo. In conversations, he was con- 
cerned about a student's personal 
life and remembered each student's 
interests. Dr. Townsend was always 
willing to listen to his students' 
problems and to share in their 
triumphs and to offer a few words 
of encouragement, comfort, or 
wisdom. 

Though Dr. Townsend can never 
be repaid for the contribution he 
made to his many students over the 
years, the F. M. Townsend Scholar- 
ship is an attempt to provide future 
chemical engineers with a little of 
the generosity displayed by Dr. 
Townsend. 

T.  K .  Boguski 

from the Class of '83 
"Are you in love?" Dr. Townsend 

asked, smiling. I had just finished 
describing my problems of lack of 
concentration, blanking out on 
tests, and having bouts of 
depression. 

A sophomore in my fall semester, 
I feared losing my scholarship and 
came to him in tears to find out if 
anything could be done. Through 
his tutoring and counseling, I was 
able to get through that semester, 
and five more. 

Dr. Townsend, through his Chris- 
tian understanding, taught me how 
to have faith in myself. In all my 
college classes, that was the greatest 
lesson. I hope to show my gratitude 
to him by helping others when they 
falter as he helped me. 

Sharon Potter 

OKChE Board Meeting, 1982 
We had a very significant OKChE 

board meeting on November 12, 
1982. We found that several mem- 
bers have now retired from their in- 
dustrial positions and have resigned 
from the OKChE board of directors. 
Therefore, we discussed changing 
the membership of the OKChE 
board to 15 for the present time. 

It was decided that we,should try 
to include some of the younger as 
well as female members of OU 
alumni as board members. A 
nominating committee made up of 
Dick Askew, Sam Sofer, Charles 
Perry, and Carl Locke was formed, 
and several names were suggested 
for this group to contact. 

Charles Perry offered to draft a 
new set of bylaws for the OKChE 
board encompassing a restructure of 
board membership to include hav- 
ing a three-year option on member- 
ship. At the end of three years, a 
member would have an opportunity 
to discontinue or to stay at least one 
more term on the board. 

, 

In addition, we had some discus- 
sion of the metallurgical program in 
light of the accreditation report 
which indicated we have in- 
sufficient numbers of faculty in that 
program. We discussed the demand 
for metallurgical engineers and con- 
cluded thit materials engineers 
were needed and that "metallurgical 
engineers" might be too specific a 
term. 

A review of the status of the En- 
ergy Center included an examina- 
tion of our area to be occupied in 
the building, approximately 25,000 
square feet. 

We discussed the possibility of 
having a building on South Campus 
to house gas processing research 
and other research including high- 
pressure experiments that would be 
difficult to conduct in the Carson 
Engineering Center. An additional 
building may well develop into a 
feasible project for the department. 

The OKChE contributions for this 
past year had dropped from the 

I President William S .  Banowsky (left) was on hand to greet faculty member Jay Radovich (right) 1 and 0kChE member Ed Lindenberg. 



previous years; we have some co 
cern about how to continue to en 
courage the donations. We dis- 
cussed the OKChE magazine and 

published regularly in order to 

7 continued publication of it twice a 
year. We felt that it was important , 
for the magazine to continue to be , 
maintain contact with the alumni 
and develop contributions. 

Expenditures for October 1981- 
October 1982 are shown in Table 
Donations for the year are shown 
Table 11. 

We also decided to have a meet 
ing in the spring to review the 
bylaws and-organize ourselves in 
order to continue as an effective 
support group for the school. 

The meeting included also, as 
usual, a reception involving scholar- 
ship students, at which time Lowry 
Blakeburn was presented the F. 
Mark Townsend Scholarship. 

TABLE l 
OKChE Expmdltusea 
M. '81-0tS. '82 

Scholarships $1 0,350 
3KChE Magazine 6,229 
Meeting Expenses 1,522 
Computer Terminals 1,700 
Student Related 

Expenses (trips, 
meeting) 2,022 

VHscelbeous 204 

TOTAL *$22,027 

' The expenditures and contributions certainty 
do not balance, as these data indicate. We 
have been able to continue our schdarship 
support only because of the residual fmds 
from previous years' donations. However, we 
cannot continue in this mode for very long. 
Unless donations increase, we will have to cut 
back on our expenditures. 

TABLE II 
OKChE Cmtrlbution Summary 

1981-82 

First Quarter 
Contributions $ 4,B15 

Company Matching 2,360 
First Quarter Total $ 6,975 
(25 contributors) 

Seamd Quarter 
Contributions $ 6 0  

Company MatMng 
Second Quarter Total $ 6 0  
(2 conhibutog) 

Third Qvarter 
Cmtributions 1 50 

Company Matching 50 
Third Quarter Total $ 2 0 0  
(3 contributors) 

Fourth Quarter 
Contributions 3,215 

Company Matching 3,000 
Fourth Quarter Total $ 6,215 
(1 5 contributors) 

TOTAL $13,450 

The OkChE board had a number of important matters to discuss at its November meeting. 



Professors Encc--rc--3 
Undergraduates in Research 

1 Dr. Ed O'Rear: Flow Properties of Red Blood Cells 
A red blood cell is often described therapeutic agents can be evaluated 

as a bioconcave disc which is typi- without taking blood from patients 
cally eight microns in diameter and who cannot afford to give it. 
two microns thick. In their normal Much of the present work at OU 
role, red blood cells-or erythro- concentrates on the rational selec- 
cytes-are responsible for transport- tion and in vitro testing of potential 
ing oxygen from the lungs to the therapeutic drugs. One such com- 
various tissues of the body. As the pound, a Ca + +-antagonist, has 
erythrocyte flows through vessels already shown promising pre- 
and organs of the body, it must be liminary results. 
able to change its shape in order to Undergraduate research such as 
traverse successfully the three- flow characteristics of red blood 
micron passages of the capillaries or cells affords the student a unique 
the spleen. educational experience beyond that 

While appearing normal under of the classroom or lab. All of 
the microscope, pathologic cells O'Rear's students must learn effi- 
may have significantly abnormal cient use of the library, proper ex- 
flow properties. The consequence of perimental techniques under the 
a decrease in deformability is a supervision of a graduate student, 
greater likelihood that the red cells and effective means of presenting 
will be trapped by the spleen and hard-earned results. 
removed from the circulation. T 
increased blood loss can be a maj 
factor in hemolytic anemias. 

Looking at altered red-blood- 
flow properties for conditions of 
abetes and conditions associated 
with chronic renal failure and hear 
valve replacement are six under- 
graduates in Professor Ed O'Rea 
laboratory. This group and others 
around the world have investigate 
the biochemical changes that are 
concomitant with these abnormal 
physical properties of the cell. 

As an example, increased intra- 
cellular calcium and decreased de- 
formability have been found for red 
blood cells exposed to nonphysio- 
logic fluid forces. Mechanical 
trauma or stress exposure due to 

, . I  

these forces may be found in pros- . ' .. . 

thetic heart valves, hemodialysis 
units, and other currently used 
medical devices. 

In the laboratory, this subhemo- 
lvtic damage can be mimicked with 





1983 Senior Design Projects 
Once again this year the Advanced Process Design students have developed projects of which our department is 

justifiably proud. We would like to share with you the topics that have interested these students. 
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Oi lco 
Ali Arshad, Brad Eckhardt, Mike Jones, Eddie Snau 

Oilco plans to recover carbon dioxide from a natural gas 
sweetening plant using the physical solvent Selexol. The car- 
bon dioxide will then be transmitted by pipeline for injection 
into existing oil wells for tertiary oil recovery. 

Pep 
Ruwena Buck, Susan Dockery, Cuong Nguyen, Kelly Skaggs 

Pep is designing a plant to produce linear low-density 
polyethylene from ethane. The ethane will be thermally 
cracked to form ethylene and then will be converted to 
polyethylene using the Unipol catalyst. 

Techniques 
Sumn Cox, Dean Loftin, Tom Long, Tom Perry 

The intent of Techniques is to design a coal gasification 
facility, focusing on the gasification, gas sweetening, and 
sulfur recovery steps. Several methods for each step will be 
examined and recommendations will be made on economic, 
productive, and environmental efficiencies. 



Develo ers of Unique Designs 
Don Armijo, f' ack Lane, Craig Narum, Jim Rathman 

DUD will design a natural gas sweetening process using 
current membrane technology. Our plant will produce a sal- 
able natural gas stream, a carbon dioxide enriched gas 
stream for reinjection in an EOR project, and elemental sul- 
fur from sour-gas feeds varying from 50 to 150 MMSCFD. 

Just Design Students 
Dale Christian, Paula Root, Chiu Kwan So, Byron Yee 

JDS is designing a process to produce soybean oil and 
high-protein meal from soybeans. In our process, supercrit- 
ical carbon dioxide is used in the extraction instead of hex- 
ane. Supercritical carbon dioxide gives comparable oil yield 
as hexane, is less hazardous, and eliminates the process of 
organic-solvent removal. 

MINR 
Man-Kwan Chien, Richard Davis, 16rahim Jaber, Marla Noak 

MINR will design a process for the production of 1000 gal. 
per hour of ethyl alcohol from grain using immobilized 
yeast. Cqrbon dioxide and 700 lb. per hour of high-protein 
distillers dried grain will also be produced. We will examine 
markets for this foodstuff and methods for preserving it. 

Let's Race 
Joyce Callen, Bernard Haley, Donna Graham, Sharon Potter 

The purpose of our project is to produce 5 million Ib. per 
year of dimethylsulfoxide from the black liquor of a pulp 
plant. Market outlook, economical feasibility, and local and 
global optimization will be considered. 

LNG 
Bruce Barton, Abeer Ckoudhuy, Jamal Saleh, Khaled Shana'a 

Liquefied natural gas serves as an alternative to pipeline 
gas transmission under conditions in which such a mode of 
transportation is not feasible. LNG will design an expander 
cycle base-load natural gas liquefaction plant capable of pro- 
cessing 700 MMSCFD of natural gas. LNG will consider pro- 
cess optimization and plant economics in the final design. 

MASH 
Carl Camp, James Canavan, Daria Di Scipio, Michael Patry, Jeff 
Pursley 

MASH will design a mobile blood detoxification unit using 
immobilized enzymes in a fluidized bed reactor. This device 
is to be used as an assist during the treatment of liver dis- 
orders caused by hepatic enzyme damage or deficiencies. 
Our critical design parameters are considered from the view- 
point of clinical application, process control, biocompatibil- 
ity, scale-down, and the economics of mass production. 
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