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I would like to thank everyone who 

came to the spring sponsors’ meeting. 

The students work very hard to put 

together quality presentations and 

they appreciate our sponsors taking 

the time out of their busy schedule to 

attend.  Meeting attendance and the 

timely payment of invoices are the 

best ways to support the program.  

 

Dr. Seibert has suggested we include 

technology overview sessions as part 

of the fall meeting which is an excel-

lent idea.  At a minimum, we will re-

view our methodologies and software 

tools for the design of distillation and 

extraction towers.  These sessions 

should be very useful for new engi-

neers in your organization who would 

benefit from hands-on design oppor-

tunities.  We will be developing con-

tent and an agenda over the summer. 

The fall meeting is scheduled for Oc-

tober 16th to 17th. 

 

As I mentioned in the last newsletter, 

we will be increasing the Tier I mem-

bership fee from $15,000 to $20,000 

starting with the January 1, 2019 re-

newal.  This increase is needed to 

keep up with inflation and maintain 

our ability to run the program and 

fund research projects. The Tier II fee 

will remain at a 

minimum of 

$25,000.  Our 

sponsorship re-

mains fairly 

steady at around 

18 companies.  

 

As Frank Seibert says repeatedly, we 

are indebted to Emerson Process 

Management for their on-going sup-

port of our pilot plant process control 

system. I will also add that Emerson 

made a generous donation in support 

of the teaching mission of the UT 

Chemical Engineering Department 

which was much appreciated.  I have 

spent some time recently at other aca-

demic institutions, and I fully recog-

nize we are very fortunate to be work-

ing at a university which has such a 

strong connection with a broad cross-

section of industrial supporters. 

Thanks to everyone for your continu-

ing support.   

 

I look forward to seeing you in Octo-

ber, and please contact me if you have 

any concerns or questions.  

 

Best wishes, 

Bruce    

https://sites.utexas.edu/pstc/ 

https://sites.utexas.edu/pstc/
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SRP Update: Frank Seibert 

The SRP recently received two sig-

nificant donations.  Emerson Process 

Management, Dell, and Intel provid-

ed new and more powerful process 

control computers along with nine 

monitors. Six servers will be net-

worked and provide for ten virtual computers 

and two physical computers. 

 

Shell Global Solutions provided a significant 

donation of lab-scale glass (Oldershaw) distilla-

tion equipment.  Over 100 components were do-

nated which include one- and two-inch diameter 

tray and empty vacuum jacketed sections, feed 

components, and reflux heads. Two heavy duty 

cabinets designed to store the glass equipment 

were also included in the generous donation.  
Future 2018/2019 SRP pilot plant and lab scale 

operations will include:  

 Pilot plant demonstration of the advanced 

flash stripper and a membrane contactor for 

carbon dioxide capture 

 Lab scale distillation studies 

 Effect of a fractal distributor on distillation 

packing performance 

 Distillation packing characterization 

 Gas film mass transfer in co-current spray 

contactor 

 Effect of interfacial tension on the oil/water 

separation using a novel membrane process  

 Effect of plastic random and structured pack-

ing as coalescers in liquid extraction 

https://sites.utexas.edu/pstc/ 

New process control computers courtesy of  
Emerson Process Management, Dell, and Intel.  

Shell donation of Oldershaw equipment and cabinet.   

https://sites.utexas.edu/pstc/


3 

 

 PSTC 

 
In the News 

NSF ERC CISTAR 

 
Engineers in the McKetta Department of Chemical 

Engineering at The University of Texas at Austin 

have been selected to help lead a five-year, $20 mil-

lion National Science Foundation engineering re-

search center aimed at developing new mobile tech-

nologies for converting natural gas into transportation 

fuels near rural natural gas sites. 

 

The ability to convert natural gas into fuels could 

help the United States secure its energy independ-

ence, lower the nation’s energy costs, and potentially 

provide a lower carbon footprint for a future sustaina-

ble energy economy. The project’s leaders estimate 

that their technologies could also inject $20 billion 

per year into the U.S. economy through the creation 

of new businesses and the development of a next-

generation shale workforce. 

 

The new Center for Innovative and Strategic Alkane 

Resources (CISTAR) will develop innovative cata-

lysts, separation 

processes, and 

process systems 

that convert al-

kanes — hydro-

carbons including 

methane, ethane, 

and propane — 

into more valuable liquid fuels, including gasoline 

and diesel fuels. To better leverage the natural gas 

sector’s surplus in lighter hydrocarbon gases, 

CISTAR plans to build small, modular and mobile 

processing units for small well sites in rural areas. 

 

Along with Joan Brennecke, the UT Austin team in-

cludes David Allen, Thomas Edgar, Benny Freeman, 

and Mark Stadtherr of Texas ChE and Sheila 

Olmstead of the LBJ School of Public Affairs. The 

researchers will focus on developing materials, tech-

nologies, and processes for separating reactants and 

products, minimizing environmental impacts, and 

testing integrated system analyses.  

https://sites.utexas.edu/pstc/ 

Awards and Honors 
  

Principal Investigator Michael Baldea received the 

2017 Outstanding Young Researcher 

Award in the Computing and Systems 

Technology Division of the American 

Institute of Chemical Engineers 

(AIChE). The award honors an indi-

vidual under the age of 40 for out-

standing contributions to the chemical 

engineering computing and systems 

technology literature. 

  

Melanie M. Merrick, from the Freeman Group, 

placed 2nd in the Environmental 

and Sustainability Poster Category 

at UT Energy Week 2018.  She re-

ceived the UT Austin McKetta De-

partment of Chemical Engineering 

Research Award for Best Chemical 

Engineering Research Poster at the 

Graduate and Industry Networking (GAIN) 2018 

event. Merrick also has been selected as one of the 

recipients of the 2018 NAMS Elias Klein Travel Sup-

plement to attend the upcoming North American 

Membrane Society (NAMS) meeting. Recipients re-

ceive a check for up to $500 for their travel expenses 

to the NAMS meeting to present their research (oral 

or poster presentation). 

 

Alon Kirschner, from the Freeman Group, has 

placed 2nd in the Three Minute Thesis (3MT®) com-

petition which celebrates the exciting  

research conducted by graduate stu-

dents.  Developed by the University 

of Queensland, the competition sup-

ports their capacity to effectively 

explain their research in three 

minutes, in a language appropriate to 

a non-specialist audience.                                                                         

     cont. →                                        

https://www.nsf.gov/news/news_summ.jsp?cntn_id=242681
https://www.nsf.gov/news/news_summ.jsp?cntn_id=242681
https://sites.utexas.edu/pstc/
https://energyweek.utexas.edu/
https://sites.utexas.edu/gain/
http://www.membranes.org/nams_klein.htm
http://www.membranes.org/nams_klein.htm
https://gradschool.utexas.edu/three-minute-thesis
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Joshua D. Moon, from the 

Freeman group, has been select-

ed as one of the three recipients 

of the 2018 NAMS Student Fel-

lowship Awards. The NAMS 

Student Fellowship Awards are 

presented annually to outstand-

ing graduate students in the 

membrane science and technology area. All award 

recipients will give their oral presentation during a 

special award session at the 2018 

NAMS Meeting.   
 

Calvin Tsay, from the Baldea 

Group, has received the prestig-

ious University Graduate Contin-

uing Fellowship for 2018-2019. 

Awards are based on major ac-

complishments earned since entering graduate school, 

a well-defined program of research, a strong personal 

statement, and letters of recommendation.  

 

Morgan T. Kelley, from the 

Baldea group, has been awarded 

the Department of Energy’s 

Computational Science Graduate 

Fellowship (DOE CSGF). The 

CSGF was created to train and 

produce the country's next gener-

ation of leaders in computational science  

 

Melissa Donahue is the subject our Student Spotlight 

this spring. Nearing the completion of her Ph.D. pro-

gram, Melissa was originally drawn to engineering 

because of her lifelong love of math. As a child grow-

ing up along the Massachusetts coastline, she was 

hooked after she learned addition by playing cards 

with her father. Interested in the applied side of math 

and science, she chose engineering as her field of 

study because she wanted her work to benefit peo-

ple—whether it was producing the goods they buy, 

providing energy to their homes, or creating devices 

that aided them in life. 

 
Melissa attended the University of Massachusetts 

Amherst, selecting chemical engineering as her 

course of study due to its flexibility. Although initial-

ly intrigued by bio-related fields, she wanted to keep 

math in her sights and chemical engineering filled 

both those needs. Melissa had also heard that chemi-

cal engineering was one of the more challenging en-

gineering fields and she was not one to back down 

from a good challenge.  
 

She was drawn 

to Austin by 

good food, 

music, and 

outdoor activi-

ties, and to the 

University of 

Texas for a 

chemical engi-

neering depart-

ment that 

boasted both a 

large size and 

strong connec-

tions to indus-

try. After en-

joying undergraduate classes in separations and con-

trols, Melissa chose to study with Dr. Bruce Eldridge 

and as a result lucked into the Process Science and 

Technology Center. Her major research project is the 

control of trace impurities in dividing wall distillation 

columns, which includes both modeling and experi-

mental work on the pilot plant.    cont. → 

https://sites.utexas.edu/pstc/ 

Student Spotlight: Melissa Donahue 

Awards and Honors 

http://www.membranes.org/nams_sta.htm
http://www.membranes.org/nams_sta.htm
https://gradschool.utexas.edu/finances/fellowships/graduate-school/continuing-fellowships
https://gradschool.utexas.edu/finances/fellowships/graduate-school/continuing-fellowships
https://www.krellinst.org/csgf/about-doe-csgf/news-events/2017-incoming-class-of-20
https://www.krellinst.org/csgf/about-doe-csgf/news-events/2017-incoming-class-of-20
https://sites.utexas.edu/pstc/
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As part of her graduate academic experience, Melis-

sa has been fortunate enough to complete two in-

ternships, one at Eastman Chemical Company in 

Kingsport, TN, and one at Emerson Process Man-

agement in Round Rock, TX. She enjoyed both 

work and play in the outdoors—among her adven-

tures were climbing into the base of a disassembled 

distillation column, standup paddle boarding with 

her fellow interns, and even memorable nights fend-

ing off raccoons on the pilot plant. 

 

Working with data from the pilot plant and lining 

her model up to the experimental data has given 

Melissa an appreciation for data analysis. Because 

process variability and measurement noise are fac-

tors that affect all process data, she is interested in 

learning how these factors are handled in a plant 

environment. Even more so, she is intrigued by how 

data analysis changes as more data becomes availa-

ble through advances like wireless measurements 

and cloud computing. 

 

Nonetheless, Melissa feels confident in advancing 

directly in her field as dividing wall columns are 

becoming increasingly popular and there is still so 

much to learn. She notes that academic studies thus 

far have been limited to a few chemical systems and 

a small range of wall placements. Changing systems 

and placements changes the sensitivities within the 

column and, as a result, the necessary control struc-

ture. Just as with traditional distillation, dividing 

wall columns are not appropriate for all separations, 

but little is currently known about what those limi-

tations are.  

 

After a hard day’s work on the pilot plant, Melissa 

loves being active. A former collegiate rower, she 

tries to take advantage of the many opportunities in 

Austin. Between workout classes and rounds of 

golf, she runs the Austin Half Marathon and plays 

city league dodgeball and intramural flag football 

and softball, serving as captain of the departmental 

female and coed flag football teams.  

 

Whether on the athletic field or in the academic la-

boratory, Melissa’s energy and drive make a huge 

impact. We congratulate her on her approaching 

graduation and wish her all the best as she moves 

into industry.   

Melissa Donahue with members of the Process Science & Technology Center and  
the Center for Energy & Environmental Resources. 

https://sites.utexas.edu/pstc/
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In this issue of our newsletter, we are highlighting 

longtime staff member Robert Montgomery. Robert 

grew up in Sulphur Springs, TX in the northeast cor-

ner of the state. He earned a bachelor’s degree from 

nearby Austin College. Through early work experi-

ence, he became interested in different types of elec-

trical controls.  

 

Robert’s interest progressed to process controls. He 

initially worked at the Texaco plant that used to be at 

the intersection of Airport Blvd and North Lamar 

here in Austin. He was asked to come to the SRP pi-

lot plant to complete the instrumentation. Once at 

SRP, Robert assisted with the startup of the 18” Air 

Water and Distillation columns.  

 

The first major project he worked on at the Process 

Science and Technology Center was the distillation 

column which did not originally have pressure and 

temperature (P & T) compensation installed. The 

team changed the column from using a turbine meter 

to using an orifice plate and DP cell to measure steam 

flow. They also added P & T to this measurement 

which is something PSTC still uses to this day. He 

notes that all of the other steam flows are also now P 

& T compensated and, over the course of his tenure 

here, that the instrumentation ac-

curacy, calibration stability, and 

lifetime of the instruments have 

all improved dramatically.  

 

Robert’s current work encom-

passes several projects. He is 

working on ARES, a phone app 

for AMS asset management, and 

Delta V mobile, another app for 

monitoring instruments in Delta 

V. His is also working on aug-

mented reality programs, one for 

AMS and another for Delta V. He 

says that both will enhance the 

operator/technician experience 

when working out in the field.  

 

Robert’s interests extend beyond his daily work with 

electrical and process controls. In his free time, he 

reads up on archaeology, paleontology, history, and 

astronomy. When not studying these areas, he can be 

found reading historical fiction works or, more fre-

quently, playing his guitar.  

 

The PSTC has long benefited from Robert’s experi-

ence and hard work and we hope to have the benefit 

of his expertise for a long time to come. Thank you, 

Robert!  
 

—Lauren Murrah 

https://sites.utexas.edu/pstc/ 

Staff Spotlight: Robert Montgomery 

https://sites.utexas.edu/pstc/
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Baldea Group 
 

 Mitsos, A.; Asprion, N.; Floudas, C. A.; Bortz, M.; Baldea, M.; Caspari, A.; Schaefer, P. “Challenges in 

Process Optimization,” Comput. Chem. Eng. 2018, 113, 209–221. https://doi.org/10.1016/

j.compchemeng.2018.03.013.  

 Dias, L.; Pattison, R. C.; Baldea, M.; Ierapetritou, M. G. “Integration of Scheduling and Model Predic-

tive Control and an Application to Air Separation Units,” Comput. Chem. Eng. 2018, 113, 139–151. 

https://dx.doi.org/10.1016/j.compchemeng.2018.03.009.  

 Simkoff, J. M.; Wang, S.; Baldea, M.; Chiang, L. H.; Castillo, I.; Bindlish, R.; Stanley, D. B. “Plant-

model Mismatch Diagnosis and Estimation from Closed-loop Data for State-space MPC,” Ind. Eng. 

Chem. Res. 2018, 57, 3732–374. https://dx.doi.org/10.1021/acs.iecr.7b04917. 

 Baldea, M.; Edgar, T. F.; Stanley, B.; Kiss, A. A. “Modularization in Chemical Processing,” Chemical 

Engineering Progress 2018, 114(3), 46-54.  

 Costandy, J. G.; Edgar, T. F.; Baldea, M. “A Scheduling Perspective on the Monetary Value of Improv-

ing Process Control,” Comput. Chem. Eng. 2018, 112, 121-131. https://doi.org/10.1016/

j.compchemeng.2018.01.019.  

 Tsay, C.; Pattison, R. C.; Piana, M. R.; Baldea, M. “A Survey of Optimal Process Design Capabilities 

and Practices in the Chemical and Petrochemical Industries,” Comput. Chem. Eng. 2018, 112, 180-189. 

https://doi.org/10.1016/j.compchemeng.2018.01.012.  

 Tsay, C.; Baldea, M. “Optimal Design of the PRICO® Natural Gas Liquefaction Process under Uncer-

tainty,” Ind. Eng. Chem. Res. 2018, 57, 5868–5880. https://doi.org/10.1021/acs.iecr.7b03634. 

 Kelley, M. T.; Pattison, R. C.; Baldick, R.; Baldea, M. “An MILP Framework For Optimizing Demand 

Response Operation of Air Separation Units,” Applied Energy 2018, https://doi.org/10.1016/

j.apenergy.2017.12.127. 

  Kelley, M. T.; Pattison, R. C.; Baldick, R.; Baldea, M. “An Efficient MILP Framework for Integrating 

Nonlinear Process Dynamics and Control in Optimal Production Scheduling Calculations,” Comput. 

Chem. Eng. 2018, 110, 35–52. https://doi.org/10.1016/j.compchemeng.2017.11.021. 

  Tsay, C.; Pattison, R. C.; Baldea, M. “Dynamic Optimization with Pseudo-transient Models: Theory 

and Application to Pressure Swing Adsorption and Simulated Moving Bed Chromatography Processes,” 

AIChE J., https://doi.org/10.1002/aic.15987. (invited paper) 

  Ganesh, H. S.; Edgar, T. F.; Baldea, M. “Modeling, optimization and Control of an Austenitization Fur-

nace for Achieving Target Product Toughness and Minimizing Energy Use,” J. Proc. Contr., https://

doi.org/10.1016/j.jprocont.2017.09.008. (invited paper) 
 
Freeman Group 
 
McGinnis, R. L.; Reimund, K.; Ren, J.; Xia, L.; Chowdhury, M. R.; Sun, X.; Abril, M.; Moon, J. D.; Mer-

rick, M. M.; Park, J.; Stevens, K. A.; McCutcheon, J. R.; Freeman, B. D. “Large-scale Polymeric Carbon 

Nanotube Membranes with Sub–1.27-nm Pores,” AAAS Science Advances 2018, 4(3), e1700938. 

https://doi.org/10.1126/sciadv.1700938.  

Zhang, H.; Hou, J.; Hu, Y.; Wang, P.; Ou, R.; Jiang, L.; Liu, J. Z.; Freeman, B. D.; Hill, A. J.; Wang, H. 

“Ultrafast Selective Transport of Alkali Metal Ions in Metal Organic Frameworks with Subnanometer 

Pores,” AAAS Science Advances 2018, 4(2), eaaq0066. https://doi.org/10.1126/sciadv.aaq0066.  

            cont. → 
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Fall 2018 Meeting 
 

Please join us for our annual PSTC Fall 

Meeting October 16-17, 2018, here at the 

University of Texas at Austin. Once 

again, we will be at the Commons Learn-

ing Center located on the Pickle Research 

Campus. Registration and accommoda-

tion information are available on our 

website. Handouts of the presentations 

will be available for attendees; pdf copies 

will be posted on our website closer to 

meeting time. 

 

Questions? Please feel free to contact us: 

 

Process Science & Technology Center 

 

University of Texas at Austin 

Building 133, Suite 1.312 

10100 Burnet Rd., Mail Code R7100 

Austin, TX  78758 

 

(p) (512) 471-7077 

lauren.murrah@austin.utexas.edu  

 

https://sites.utexas.edu/pstc/ 

 

 

 

https://sites.utexas.edu/pstc/ 

Freeman Group cont. 

 

Kamcev, J.; Sujanani, R.; Jang, E.-S.; Yan, N.; Paul, D. R.; Freeman, B. D. “Salt Concentration Depend-

ence of Ionic Conductivity in Ion Exchange Membranes,” Journal of Membrane Science 2018, 547, 123

-133. https://doi.org/10.1016/j.memsci.2017.10.024. 

 Narang, G. S.; Moon, J. D.; Zhang, W.; Miller, G. C.; Choudhury, S. R.; Shaver, A.; Vondrasek, B.; Les-

ko, J. J.; Fallon, J. J.; Bortner, M.; D’Ambra, C.; Freeman, B.D.; Riffle, J. S. “Synthesis and Characteri-

zation of a Phosphine Oxide Based Poly (arylene ether ketone) and Blends with Poly (2, 6-dimethyl-1, 4

-phenylene oxide) for Gas Separations,” Polymer 2018, 138, 156-168. https://doi.org/10.1016/

j.polymer.2018.01.043.  

https://commons.utexas.edu/
https://commons.utexas.edu/
http://dept.ceer.utexas.edu/ceer/pstc/forms/register.cfmC:/Users/Lauren/Documents/Admin%20Docs
http://dept.ceer.utexas.edu/ceer/pstc/conf.html
http://dept.ceer.utexas.edu/ceer/pstc/conf.html
https://sites.utexas.edu/pstc/
https://sites.utexas.edu/pstc/
https://doi.org/10.1016/j.memsci.2017.10.024
https://doi.org/10.1016/j.polymer.2018.01.043
https://doi.org/10.1016/j.polymer.2018.01.043

