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Dr. Seibert reminded me recently that 

2019 is the 35th anniversary of the 

PSTC/SRP formation. That is a very 

long time to be in business and we are 

deeply grateful for the continuous 

support of our industrial sponsors. We 

are discussing some form of celebra-

tion at the fall sponsors’ meeting. 

Speaking of meetings, please note that 

we will utilize a slightly different ap-

proach this spring. The first day will 

be one-hour overview presentations 

by each PSTC PI with the second day 

being two parallel short courses cov-

ering distillation and liquid-liquid ex-

traction. As always, early registration 

on the center web site (https://

sites.utexas.edu/pstc/) enhances our 

ability to plan the meeting.  
 

As I compose this note, the UT 

Chemical Engineering Department is 

busy hosting seventy potential gradu-

ate students. A weekend is spent try-

ing to convince a very bright group of 

candidates to forgo Berkeley, Palo 

Alto, Madison, etc. for Austin.  This 

year’s group had a lower than normal 

interest level in “traditional” areas of 

chemical engineering and I define 

“traditional” as areas aligned with our 

PSTC sponsors’ 

needs.  Hopefully this 

is a temporary trend, 

but research funding 

is required to build 

attractive programs 

and it is clear that this 

support will not come from the feder-

al government.  I say this at least eve-

ry other newsletter, but industry must 

carry the ball if there is to be a pool of 

appropriately trained graduate stu-

dents.  
 

One final note concerning the center’s 

financial picture: Based on renewal 

results to date, it appears that the fee 

increase has been well received. 

These additional funds will be very 

helpful as we move the center for-

ward.  We thank our primary compa-

ny contacts for shepherding the new 

contract through the approval process.  
 

We look forward to seeing you in 

Austin during the April sponsors’ 

meeting.  
 

Best wishes for a happy start to 

spring,  

Bruce  

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

SRP Update: Frank Seibert 

Happy New Year! The SRP 

pilot facilities continue to 

undergo modifications for 

enhanced capabilities. The 

large-scale distillation pip-

ing has been modified to al-

low for hydrocarbon distilla-

tion pressure drop/flooding 

measurements similar to 

those obtained with the Air/

Water column. A new pump 

has been added. A new Frac-

tal liquid distributor with a 

flow range of 5 to 40 gpm/

ft2 has been obtained 

through a donation of Amal-

gamated Research Incorpo-

rated.                      cont. → 

https://sites.utexas.edu/pstc/conferences/
https://sites.utexas.edu/pstc/conferences/
https://sites.utexas.edu/pstc/
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SRP Update cont. 

In addition, the new and 

existing bottoms piping will 

be re-insulated. The distilla-

tion column has now been 

re-insulated.  
 
In collaboration with JP3 

Measurements, two NIR 

Verax Laser sensors have 

been installed on the large 

SRP distillation column to 

allow for fast accurate 

online compositional measurements.  Additional 

technical information may be found from the link 

https://www.jp3measurement.com/technology/ .  

The compositional values are captured by our Del-

taV data historian and logged. The technology was 

evaluated for the first time in February during a 

packing test and found to provide fair agreement 

with the SRP gas chromatograph.  Additional work 

and data collection are planned in 2019.  

 
The College of Engineering has agreed to provide 

cost share to replace all of the pilot plant carbon 

steel cooling water piping with stainless steel. The 

College has also agreed to fund insulating the new 

piping. The College of Engineering is providing 

over $75K for this important upgrade. 

Oldershaw distillation activity continues to be 

strong with multiple projects extending into the sec-

ond quarter of 2019. The oil/water membrane sepa-

rations continues to increase with many projects 

planned in 2019. New funding from the Kuwait Sci-

ence Foundation and others will support research 

addressing the effects of temperature, interfacial ten-

sion, surfactants, and actual process oil on the 

unique membrane oil/water separation process. 

 

Future 2019 SRP pilot plant and lab scale operations 

will likely include:  

 Pilot Plant Carbon Dioxide Absorption/Stripping 

Demonstration 

 Oldershaw Distillation Studies 

 Distillation Packing Characterization 

 Effect of Temperature, Interfacial Tension, Sur-

factants, and Varying Oils on the Oil/Water Sep-

aration using a Novel Membrane Process  

 Effect of Plastic Random and Structured Pack-

ing as Coalescers in Liquid Extraction  

 

New Fractal Liquid Distributor  

JP3 Verax System  

SRP Pilot Plant 

https://www.jp3measurement.com/technology/
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Spring 2019 Annual Meeting & Short Course Schedule 

Day 1—Presentations 

 

Tuesday, April 16th  
 

9:00-10:00 AM James A. Ritter 

10:00-11:00 AM Michael Baldea 

11:00AM-12:00 PM Benny Freeman 

 

12:00-1:00 PM Lunch 

 

1:00-2:00 PM  Bruce Eldridge 

2:00-3:00 PM  Frank Seibert 

3:00-4:00 PM  Gary Rochelle 
 

Day 2—Short Courses 

 

Wednesday, April 17th  
 

9:00 AM-12:00 PM Morning Session 

12:00-1:00 PM Lunch 

1:00-5:00 PM  Afternoon Session 
 

 Distillation Short Course 
 

1. Vapor-liquid equilibrium calculation  

a. Fugacity coefficient approach: SRK  

b. Activity coefficient approaches: 

NRTL, UNIQUAC, UniFAC 

 

2. Process simulator design methods:  As-

penPlus Demo  

a. Shortcut approaches: Fenske (Winn)–

Underwood-Gilliland  

b. Equilibrium stage approach 

c. Rate-based approach 

 

3. Trayed tower design 

a. Mass transfer (tray efficiency) models 

b. Hydraulic / capacity  calculations 

 

4. Packed tower design (random / structured 

packing)  

a. Mass transfer (HETP) models 

b. Hydraulic / capacity  calculations 

 

5. Hands-on design case exercise (Process simu-

lator and SRP DISTILL 2.2 program) 

 

NOTE: We will load handout material for the 

course in the password protected BOX folder linked 

to the PSTC website.  The DISTILL 2.2 program is 

Excel based. It would be very beneficial if you 

could access your companies process simulation 

tools remotely.  

 

 

Liquid Extraction Short Course 

 

1. Liquid Extraction Fundamentals 

a. Definitions 

b. Concepts 

c. Equilibria 

d. Hydraulics 

e. Mass Transfer 

f. Coalescence 

 

2. Extraction Equipment 

a. Spray  

b. Packed  

c. Sieve Tray 

d. Baffle Tray 

e. Mechanically Agitated 

 

3. Example Calculations 

a. Packed Extractor 

b. Sieve Tray Extractor 

 

4. LLE Computer Program Discussion 

 

      5. Trouble-shooting Discussion  

 

 

Registration for  the annual meeting, including 

these short courses, is available on the PSTC web-

site here: https://sites.utexas.edu/pstc/conferences/. 

 

https://sites.utexas.edu/pstc/conferences/
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In the News 

Melanie Merrick Wins ChE Poster Award 

 
Melanie Merrick of the Freeman Group attended the 

annual Graduate and Industry Networking (GAIN) 

conference at the University of Texas at Austin (UT 

Austin). GAIN brings together engineering graduate 

students and industry representatives for talks, net-

working, and research presentations. After meeting 

with representatives from Dow and Sandia National 

Lab, Melanie earned the McKetta Departmental of 

Chemical Engineering best poster award! 

 

 

 

 

 

Jovan Kamcev Receives the Henkel Award for Outstanding Research 

UT Austin graduate Jovan 

Kamcev of the Freeman Group 

has been named the recipient of 

the Henkel Award for Outstand-

ing Research in Polymer Sci-

ence and Engineering. The 

Henkel Award recognizes a 

graduate student or recent grad-

uate with an outstanding Ph.D. 

thesis in polymeric research. 

Jovan will be presented his award, along with a 

$2,000 honorarium, at the Fall National American 

Chemical Society Meeting on Chemistry & Water 

this August.  

 

The Henkel Award, given annually since 1991, is 

sponsored by Henkel which highly values the devel-

opment of outstanding scientists and their research 

efforts in enhancing current and creating new tech-

nologies in performance materials. 

Melanie Merrick presenting her poster  
(photo by Phiwat Klomkaew). 

Research Spotlight: Novel UT/SRP Membrane-Based Oil/Water Separation Process  

In 2007, significant funding from the federal gov-

ernment and private sector were devoted to the pro-

duction of algae oil as a potential renewable fuel 

source. As part of this effort, a diverse group of UT 

researchers, including Frank Seibert, Lynn Katz, and 

Kerry Kinney, worked together to develop a coordi-

nated downstream process to recover non-polar al-

gae oil. The responsibility of the SRP was to deter-

mine a suitable and scalable oil extraction tech-

nique. Conventional dispersive technologies such as 

mixer-settlers, sieve tray, and centrifugal extractors 

proved unsuccessful because of the production of 

solid-liquid-liquid emulsions. A nondispersive and 

membrane-based oil extraction/coalescence process 

was developed. A commercially available hollow 

fiber membrane contactor developed in the early 

1990s for liquid-liquid extraction and studied by 

SRP was applied as an oil coalescer. For back-

ground, the membrane is designed with small pores 

(0.03-0.04 microns) to immobilize a liquid-liquid 

interface within the hollow fiber walls. While the 

membrane contactor, now referred to the Liqui-Cel 

ExtraFlowTM, was developed for liquid extraction 

applications, it was found to be excellent for de-

gassing, especially in removing dissolved oxygen 

from water. The membrane contactor has been com-

mercially used for over twenty years for gas/water 

transfer applications.                                       cont. → 

https://sites.utexas.edu/gain/
https://pmsedivision.org/graduate-research-award/
https://pmsedivision.org/graduate-research-award/
https://pmsedivision.org/graduate-research-award/
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Research Spotlight cont. 

 

 

 

 

 

 

 

 

The membrane contactor was applied with surpris-

ing success to the algae oil extraction process where 

the lysed algae slurry was fed on the shell-side and 

heptane solvent on the tube-side. The heptane with 

dissolved algae oil was later distilled to produce 

algae oil.   

 

The success of the membrane process confirmed 

that viscous, submicron-size oil drops could be coa-

lesced on the fibers and transferred through the fi-

ber walls and into the tube-side with re-circulating 

heptane. Process IP, owned by UT-Austin, has been 

developed based on an algae oil recovery and addi-

tion oil/water separations studies.  

 

The membrane-based process novelty includes the 

following: 

 Membrane can handle a wide range of oil com-

positions by utilizing the proper transmembrane 

pressure differential.  The optimal transmem-

brane pressure is dependent on the oil concen-

tration and oil viscosity. 

 Oil drops are coalesced onto an oil film on the 

membrane surface and transferred through the 

membrane wall and into the tube-side. Water is 

not permeated as in traditional membrane-based 

oil/water separations. As a result, less mem-

brane area is required.  

 Oil or a solvent can be recirculated on the tube-

side which promotes stable oil film formation 

and moving viscous oils and grease through the 

tubes. 

 

Prior to 2012, the oil/water separation studies were 

limited to testing actual slurries and relying on ana-

lytical composition measurements to estimate oil 

recovery efficiencies. The early studies were also 

based on using a large 4-inch diameter module with 

28 inches in length.  After six years of such feasibil-

ity test work, little was known about the oil/water 

separation fundamentals. In 2014, an Environmen-

tal Engineering PhD student, Aurore Mercelat, per-

formed a study focused on understanding the pro-

cess fundamentals. Under the co-supervision of Drs. 

Seibert, Katz, and Kinney, Aurore determined the 

effects of transmembrane differential pressure, oil 

feed concentration, oil viscosity study, and feed rate 

on the oil recovery using a small 2.5 inch diameter 

x 8 inch long module. The smaller module would 

provide greater sensitivity to process changes. 

Three oils (Isopar-L, Isopar-M and IsoparV) were 

selected as simulate oils and because of their differ-

ing viscosities ranging from 1.8 to 14 cP.  For dilute 

oil concentrations, the study revealed a surprising 

result in that oil recovery efficiency improved with 

decreasing transmembrane differential pressure. 

Mercelat’s would also show that the membrane pro-

cess was capable of handling an extreme in oil feed 

concentrations. Another interesting finding was that 

symptoms of fouling were not observed. A disserta-

tion is available.  

 

As a result of the Mercelat study and fearing that a 

lower interfacial tension would have a serious nega-

tive affect on oil recovery, UT/SRP performed a 

new experimental study in 2018. The investigation 

included determining the effects of interfacial ten-

sion and module conditioning.  Results will be pre-

sented at the Spring PSTC Meeting.            cont. → 

 

 

Recovered Algae Oil Samples 
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Research Spotlight cont. 

A lower interfacial tension was found to have no or 

a minor detrimental effect. In contrast, a well-

conditioned membrane contactor, exposed to the 

transferring oil for an extended time, performed sig-

nificantly better than a brand new membrane. In this 

study, the membrane contactor was operated contin-

uously for over ten months with no signs of deterio-

rating or fouling performance. In one case, a run 

was performed at the same operating condition for 

45 days (24 hr/day).  The oil recovery efficiency 

was actually found to improve with time in the first 

twenty days, as shown below.  

Drs. Seibert, Kinney, and Katz are continuing their 

collaboration and will receive financial support 

from the Kuwait Foundation of Science. A new En-

vironmental Engineering PhD student, Carolyn 

Cooper, will investigate the effects of varying sur-

factant types and solids handling. 

 

Effect of Run Time.  
Transmembrane Pressure = 10 psi. 200 ppm Isopar-M in Water.  

New PhD Student, Carolyn Cooper, with the  
3M Liqui-Cel Membrane Contactor.  

Current PI Research Projects 

PSTC principal investigators have been hard at work on a wide range of research. Their current areas 

projects are as follows: 

 

Mahmoud El-Halwagi 
 Deploying Intensified, Automated, Mobile, Operable, and Novel Designs "DIAMOND" for Treating 

Shale Gas Wastewater 

 Engineering Research Center for Resiliency Enhancement and Disaster-Impact Interception 

(READII) in the Manufacturing Sector 

 Hydrogen-Based Infrastructures and Supply Chains: A Holistic Approach to Creating the Next Gen-

eration of Sustainable Strategies  

 Design of Novel Catalysts and Processes for Carbon Dioxide Conversion from Micro- to Macroscale 

 
                                                                                                                                                           cont. →  
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Current Research cont. 

Benny Freeman 
 Graphene-Oxide-based Membrane Materials for Carbon Dioxide Removal from Flue Gas Separation  

 Characterization of transport properties of polybenzimidazoles Poly(benzimidazole) Membranes for Olefin/

Paraffin Gas Separations  

 Characterization of Transport Properties of Graphene Oxide-based Membrane Reverse-selective, High Perme-

ability Supported Ionic Liquid Membranes for Hydrogen-light Hydrocarbon Separations  

 Pilot-scale Manufacturing of Novel Asymmetric Gas Separation Membranes for Natural Gas Processing  

 Semiconductor Nanowire Membranes for Water Purification  

 Synthesis of Polyether Membranes for CO2 Separations: 

This research is focused around developing a synthetic technique using organoaluminum chemistry in order to 

create robust, functional polyether membranes for CO2 separations.  

 Fundamental Study of Various Ion Transport in Polymeric Materials  

 Ion Transport in Charged Polymers  

 Surface Modification of Ultrafiltration Membranes with Cost-Effective Materials; Fouling Mechanisms in 

Constant Flux Crossflow Ultrafiltration; Microscopic Particle Resuspension Model to Explain the Threshold 

Flux Phenomena; Fouling Simulation Using Lattice-Boltzmann Method  

 Investigating the Structure-property Relationships of Ion Transport and Selectivity of Metal Organic Frame-

work (MOF) Materials; Developing a MOF-polymer Membrane Platform for Monovalent Separations and 

Resource Recovery (eg, Li+ and F-)  

 Understanding the Mechanisms of Foulant Deposition in Ultrafiltration and Microfiltration Processes, Devel-

oping Chlorine Tolerant Anti-fouling Coatings, and Investigating the Role of Different Chemical Functional 

Groups in Determining Anti-fouling Coating Properties 

 

Bruce Eldridge 
 Process Control Investigation Based on a Validated gPROMS Simulation of a Dividing Wall Distillation Col-

umn  

 Multiphase Mass Transfer Modeling Using Computational Fluid Dynamics (CFD)  

 Optimal Geometry for Structured Packing Obtained from a Validated Multiphase CFD Hydraulic Simulation 

 Reactive Distillation in a Dividing Wall Distillation Column  

 

Gary Rochelle 
 Corrosion in Aqueous Piperazine for CO2 Capture  

 Amine Aerosol Growth and Management in CO2 Capture  

 Amine Oxidation in CO2 Capture Absorber Modeling for Amine Scrubbing: Innovative Configurations and 

Packing Performance  

 Stripper Modeling for Amine Scrubbing: Innovative Configurations  

 Pilot Plant Demonstration of Piperazine with the Advanced Flash Stripper at Gas Turbine Conditions 

 

James A. Ritter 
 Carbon Adsorbent Material and PSA Cycle Testing for Natural Gas Processing 

 Structured Adsorbent Material Testing and Evaluation 

 Carbon Capture from the Steel Industries         

 PSA Cycle Testing for Natural Gas Processing 

 Carbon Adsorbent Material Testing for Natural Gas Processing 

 Development of a TSA Process for CO2 Removal Using a Structured 13X Adsorbent 

 Microfibrous Entrapped Adsorbents for High Throughput Modular Process Intensified Gas Separation 
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 Current Research cont. 

Frank Seibert 
 Oil/Water Separations Using Novel UT/SRP Membrane Process 

 Mass Transfer and Hydraulic Characteristics of New High Performance Random Packings 

 Ongoing Extension of SRP Distillation and Air/Water Database for Random and Structured Packings 

 Ongoing Development of Liquid-liquid Extraction Computer Program  

 

Michael Baldea 
 MPC/DMC Plant-Model Mismatch Estimation 

 Integration of Production Scheduling and Advanced Control 

 Pseudo Transient Methods for Flowsheet Optimization 

 Methods and Models for Demand Response Operation of Chemical Plants and Applications to Air Separation 

 Dynamic Intensification of Distillation Operations 

 Optimizing the Transition from Batch to Continuous Processing 

 Integrating Production Planning And Control: Theory and Refining Applications 

 Supply Chain Optimization with Product Dynamics 

 Strategic Transformation of Alkane Resources  

 Optimizing Operations for Processes with High Natural Gas and Electricity Demand  

 

 

Spring 2019 Meeting 
 

Please join us for our annual PSTC Spring Meeting 

April 16-17, 2019, here at the University of Texas at 

Austin. Once again, we will be at the Commons 

Learning Center located on the Pickle Research 

Campus. Registration and accommodation infor-

mation are available on our website. Handouts of the 

presentations will be available for attendees; pdf 

copies will be posted on our website closer to meet-

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

