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Congratulations to 
The Chemical Engineering 

Class of 2017!

Each year the department takes time to

recognize the accomplishments of its

students, staff and faculty. We have the

distinct honor of cultivating the minds of

tomorrow while simultaneously developing

the technologies of today.

ñThere is a good reason they call these

ceremonies ócommencementexercises.ô

Graduation is not the end, itôsthe

beginning.ò
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A letter from Dr. West, Department Chair

I am happy to report that the Department continues to do 

extraordinarily well, and we are hoping you find opportunities 

to learn more about what we are up to. We are all grateful to 

Sanat Kumar for leaving the Department in such great shape 

after he completed his second term as Chair.  I also want to 

congratulate Sanat on being named the Bykhovsky Professor 

of Chemical Engineering in recognition of his many scholarly 

accomplishments in the area of soft materials and polymers.
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The growth of the size of departmental faculty and student-body continues, and we have been 

busy this year planning our renovations of the 10th floor suite of labs, which house research in 

electrochemistry, catalysis, and atmospheric science.  We have also been integrating our three 

new faculty, Oleg Gang, Kyle Bishop, and Allie Obermeyer into the ñfamily.ò  They have already had 

a tremendous impact on our students.  Kyle is chairing our Graduate Committee, and we have a 

record number of 17 incoming PhD students in the Fall of 2017.  Among these incoming students, 

we have four Presidential fellows and one NSF fellow.  Congratulations also to Jonathon Vardner, a 

first-year PhD student, and two of our graduating seniors, David Brown and Sara Yang , who are 

recipients of an NSF fellowship.

I sincerely look forward to working with our alumni and friends over the next several years.  One 

of our highest priorities as a Department is to continue to provide an excellent academic 

background, while increasingly helping with career development; thus, we are excited about the 

rapid progress of our Career Development Officer, Irina Khenkin.  Our students remain wonderful, 

so please let us know of employment and internship opportunities for them.   Or just drop me or 

Irina a note if there are other ways you would like to be involved in the Department.  I think you will 

find a lot of new faculty and staff faces, and a few familiar ones.  Unbelievably to me at least, I am 

now one of the old-timerséI have been here for 25 years!

Of course, financial resources are always limited, and any contributions to help our students 

are greatly appreciated.  Our primary priorities are to develop the Student Enrichment Fund, which 

will be used to support a variety of endeavors to enhance the chemical engineering studentsô 

experience by, for example, attending research conferences or receiving a stipend to participate in 

summer  research. This Fund is a way for the donations to make a direct impact on our studentsô 

lives.  If you are interested in contributing, please address the check to The Trustees of Columbia 

University in the City of New York and mail directly to Kathy Marte at Department of Chemical 

Engineering indicating in the subject line that it is for the Student Enrichment Fund. 

Thank you in advance! 

http://www.college.columbia.edu/cct/fall14/cover_story0
http://www.college.columbia.edu/cct/fall14/cover_story0


Department Highlights: Lab Renovations

We are pleased to announce that we will be breaking ground on our latest renovation of 

Departmental space in the summer of 2017, with an expected project completion of July, 2018. The 

10th floor Mudd research labs house the groups of West, Chen, and McNeill.  After renovations 

create more efficient floorplans to conduct our research, we will be able to accommodate the group 

of Chris Boyce, who is arriving in January 2018, as well as an anticipated future hire.  The 

renovations will allow for the creation of a shared office space for doctoral students and postdocs, 

with a capacity of approximately thirty.   We anticipate that the new labs and office will enhance the 

experience of all of our students.  As many of you recall, we had previously renovated research 

labs and student offices on the third floor of Mudd, the teaching lab, as well as the departmental 

and faculty offices.  This latest construction project now means that all parts of our department 

have been renovated; the process began over 15 years ago under the leadership of Professor 

Koberstein, who was Departmental chair and who had the vision to start the transformation.  The 

department remains grateful to the continuing, strong support of Dean Mary Boyce with whom we 

have worked closely for these and other initiatives in the Department.  We hope you will stop by 

some time to see it, especially if you have memories of spending many hours of your life in those 

original labs.

Professor Oleg Gang Featured in Brookhaven National Laboratory's 
Top-10 Science Successes of 2016

Prof. Oleg Gang and his group, together with Dr. Alexei Tkachenko

(Brookhaven), have presented a conceptually new approach for building 

desired nanoscale architectures from nanoparticles (Nature Chemistry, 8, 

867, 2016) through DNA-guided self-assembly. 

Although nanoparticles can provide an access to new material 

functions due to their unique characteristics, making targeted structures 

from them is quite difficult since billions of particles have to be directed to 

form a desired organization. Gangôs group has recently developed 

approaches for the rational fabrication of ordered 3D nanoparticle arrays 

with DNA mediation (Nature Materials 15, 654, 2016, Science 351 (6273), 

582, 2016). In the new study, the team demonstrated a strategy for the 

assembly of arbitrarily designed planar architectures from nanoparticles. 

In this approach, gold nanoparticles are integrated with the DNA 

constructs, ñframesò, that provide nanoparticles with the directional and 

DNA-addressable interactions. The pre-defined set of DNA-framed 

nanoparticles plays the role of a structural óalphabetô, and a variety of 

prescribed nano-architectures, i.e. structural ówordsô, spontaneously 

emerge upon mixing the chosen DNA-nanoparticle ólettersô. Even objects 

of highly nontrivial shapes, such as a nanoscale model of Leonardo da 

Vinci's Vitruvian Man, can be successfully self-assembled. The first 

author of the paper is Dr. Wenyan Liu, who is a postdoctoral fellow 

advised by Prof. Gang.

Faculty Updates
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Department Highlights: Process Control Lab 

Robert G. Bozic, (Ph.D., Columbia 2008) Lieutenant Colonel 

U.S. Army (Retired) continues to contribute to the Department as a 

Lecturer and Director of our growing MS program. In 2016, Robert 

took on the further challenge of re-invigorating Process Control 

experiments  that are now dovetailed with the Unit Operations 

Lab.  Working with Scott Banta, adjunct professor Ani Bedrossian, 

and Ariel Sanchez, the Department IT Rep, the project was 

completed as quickly  and neatly as any in memory, with results 

received enthusiastically by students and faculty alike. 

This project follows the most significant upgrade to 

undergraduate laboratory in many years that was brought to 

completion by Robert in 2015.  The renovation was in part, a 

consolidation of student educational labs for Chemical 

Engineering and Earth and Environmental Engineering in SEAS. 

The lab is now busy and represents a bright, shining, smoothly 

running place ïquite an accomplishment for a student lab.

The two new experiments deal with flow control and 

temperature control. The flow experiment, PCT 51 from Armfield, 

features a hands-on introduction to control as well as the 

opportunity for the chemical engineering student to tune a PID 

(Proportional, integral, and derivative) controller using step 

changes in set point, induced disturbances, as well as 

experiments investigating stability.  The system is computer-

controlled and gives the student the ability to visually observe 

changes in flow at the outlet of the system while tracking the 

process variables on a computer screen.

The PCT 52, temperature control experiment is a bench top 

style Armfield experiment designed for process control studies.  

The experiment is designed around a fan driven air flow over a 

heated fin at the base of a cylindrical column.  The temperature at 

the fin is controlled using a PID controller the adjusts an electrical 

heating element.  The fan speed can be changed to disturb the 

system.  The experiment was upgraded with the addition of a FLIR 

C2 Thermal imaging camera and a Cole Palmer mini-

anemometer.  The students have the opportunity to conduct 

hands on control experiments using a PID controller and to design 

their own experiment to determine the energy balance on the 

system.  This new experiment allows for study of the energy 

balance during both steady state and non-steady state conditions.  

Given modern tools such as the thermal imaging camera, students 

are challenged to develop their own procedures and produce 

results that show how energy moves through the system.   The 

FLIR C2 Thermal Imaging Camera allows them to take still images 

and video clips as part of their experimental experience. 

This continues to be an exciting time in the Department.  

Columbiaôs (and SEASô) history is full of challenges to find and 

hold teaching space available on the very full Morningside 

Campus while maintaining excellence in achieving educational 

goals.  This new, successful upgrade is solid evidence of our 

continuing commitment to maintain educational excellence. 

Flow Control Experiment

Temperature Control Experiment with FLIR 
Thermal Imaging Camera.

Thermal image of Scott Banta

Thermal image of the PCT 52 Experiment 
under flow conditions. 
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Faculty Updates

Dr. Sanat Kumar Appointed BykhovskyProfessor of Chemical Engineering

Citation: Dr. Sanat Kumar is a chemical engineer whose research focuses on the organization of 

nanoparticles in a range of matrices with the goal of making transformative improvements in a 

variety of applications, ranging from the creation of membranes for the efficient separation of 

gases and ions to the creation of biomimetic materials to serve a variety of strategic fields, such as 

transportation, buildings, and energy storage. His research interests also include the 

understanding and the improved design of polymer dielectrics, which are another means for 

creating advanced energy storage devices. He joined Columbia Engineering in 2006 and chaired 

its Department of Chemical Engineering from 2010 to 2016. Earlier, he was professor of materials 

science and chemical engineering at Pennsylvania State University and Rensselaer Polytechnic 

Institute. Kumar graduated from the Indian Institute of Technology with a degree in chemical 

engineering and received his master's and doctoral degrees, also in chemical engineering, from 

the Massachusetts Institute of Technology. He is widely recognized in Chemical Engineering 

research circles and his assumption of the chair brings honor both to himself and the Department.

Professor JingguangChen Publishes a Paper in Science Regarding the 
Catalytic Active Sites for the Conversion of CO2 to Methanol
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Department Highlights: Soft Matter Lab

Several Chemical Engineering faculty (Bishop, Esposito, Gang, Kumar) are 

creating a shared soft matter research space in the space on the 3rd floor of the 

Engineering Terrace. With the encouragement and the funding kindly provided 

to us by Dean Boyce, we have acquired a suite of instruments including an x-ray 

scattering unit, a rheometer, thermal analysis equipment, spectrometers, and 

dielectric testing units. In addition to the faculty listed above, ChemE faculty as 

well as those outside ChemE will use this shared resource. It will also partner 

with a shared core biological facility that is currently being set up in Arts and 

Sciences. The overall goal is to run this shared, cutting edge research facility 

through the charge of a nominal usage fee. 

However, there is a longstanding debate about exactly which catalytic components take part 

in the chemical reactions. Using a combination of experiments and computational modeling 

studies, the research team has clearly identified the ZnO/Cu interface as the ñactive sitesò for 

converting CO2 to methanol. These results should provide guiding principles in designing more 

efficient catalysts for this important reaction. The first author of the paper is Dr. Shyam Kattel, 
who is a postdoctoral fellow co-advised by Prof. Chen and Dr. Liu.

Prof. Jingguang Chen and his collaborators, Brookhaven National 

Laboratory staff scientists Dr. Ping Liu and Dr. Jose Rodriguez, 

recently published an important  paper in Science regarding the 

catalytic active sites for the conversion of CO2 to methanol [ Science, 

355 (2017) 1296-1299]. Capturing carbon dioxide (CO2) and 

converting it to  useful chemicals such as methanol could reduce both 

CO2 emission and the dependence on petroleum products. Currently 

the leading catalyst is based on Copper-Zinc (Cu-Zn) supported on 

alumna oxides. 



Department Events

Career Night Panel

The Department hosted a Career Night with

much appreciated help from several alumni. For

many college students, the thought of graduation is

fear-inducing. After years of carefully scheduled

classes and activities, having to step out into the

unknown without a safety net can be scary. We

hope for a stream of alumni willing to return to

campus to share their stories, career trajectories,

and graduate school experiences, giving helpful

advice to students along the way. This was an

excellent chance for the students to hear from

professionals in industry. We want to thank all of

our panelists for participating.

If interested in participating in this year or next

yearôsCareer Night please contact Irina Khenkin

(ik2380@columbia.edu).
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Faculty Updates

Professor VenkatasubramanianWrites Well-received Book; Organizes Symposia.

Prof. Venkat Venkatasubramanian's book on "How 

Much Inequality is Fair? Mathematical Principles of a 

Moral, Optimal, Stable Capitalist Society" will be 

published by Columbia University Press in July 2017. 

Venkat delivered the Plenary Lecture on "Risk 

Management in Complex Socio-Technical Systems: 

Challenges and Opportunities" at the Process Systems 

Engineering Conference (PSE 2016) in Xi'An, China, in 

July 2016. He co-organized the "Symposium on 

Managing Systemic Risk in Energy, Environment and 

Infrastructure", May 26, 2016, on Columbia Campus 

and co-organized the "Workshop on Systemic Risk in 

Insurance", October 28, 2016, on Columbia Campus

mailto:ik2380@columbia.edu


Department Events

Company Recruiting Events: Cresilon

Anheuser Busch First Annual Brewing with Beakers Event

Our seniors got a rare insight into how beer is made and how ñbig beerò 

wants and is planning to recruit engineers. Anheuser Busch (Budweiser) 

hosted a unique lab session in the evening of April 25, arriving with ñwortò 

components to let half the class blend up different (alcohol-free) flavors and 

the other half functioning as a marketing group -- all to ñshowò the technical 

and business aspects of their business. The exercise was termed ñBrewing 

with Beakers: Branded Editionòanditôs being tried at a few selected 

schools around the country. The tag line was ñAt Anheuser-Busch, we are 

all entrepreneurs. We are all innovators. We are all brewers ï16,000 

strong!ò with a 16-month Global Management Training Program as the 

thing to apply for. The picture on the right shows market strategizing.
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Ed Leonard has been invited to join a government-

professional society consortium to address rising costs and 

rising concerns over the inadequacy of treatment for the 

480,000+ U,S. dialysis population. Current government costs 

to support the treatment program are $34 billion/year, and more 

than 75,000 dialysis patients die each year. Ed will close his 

lab, which began in 1968, as 10th floor renovations get 

underway, but he continues to teach. He plans to retire in 2020 

after 62 years in the department.

Faculty Updates

Professor Leonard on Dialysis Panel; Announces Retirement.

"Real" jobs and internships remain key interests with 

students, and local firms are of special interest. Cresilon, a 

Brooklyn-based fledgling company in the medical device 

industry makes a topical gel to stop bleeding, approved for 

veterinary use and aiming at approval for human use. Irina 

Khenkin arranged a pre-recruiting visit from the company; it 

and its product attracted substantial student interest. More 

such visits are planned for next year. Alumni participation is 

welcome. Contact Irina (ik2380@columbia.edu).

mailto:ik2380@columbia.edu


Department Events

Columbia Chemical Engineers Process Safety Education Using Simulators

As part of a change in Chemical Engineering 

Process Safety Education and in response to the

Safety in Chemical Engineering (SAChE) 

recommendations, the department and  Chemical 

Engineering and Simulation Solutions Inc. 

(http://simulation-solutions.com/index.html ) have 

been and continue to collaborate on creative ways 

to bring chemical engineering process safety to the 

next generation of Columbia Chemical Engineers.  

The collaboration is centered on CHEN E4500 

Design Course and the CHEN E4501 Chemical 

Engineering Process Safety elective. Participating 

were Robert G. Bozic who has designed and 

conducts the safety course and Matthew B. 

Garvey and Donald C. Glaser, Simulation 

Solutions Inc.

With multiple years of integrating simulations of 

chemical engineering processes, the CHEN E4501 

Chemical Engineering Process Safety Course uses 

case studies, computer aided design, and 

simulation as course content covering instructional 

objectives. Course content also prepares students 

for the education and training of operators via 

simulation.

In the Spring semester, Columbia Chemical 

Engineering and Simulation Solutions conducted a 

Chemical Engineering Operations Center exercise. 

It combined computer simulation with a role player 

(contract hot work, 1st responders, plant 

supervisors, and media) exercise and classroom 

instruction in 826 Mudd, the Omar A. Davidson 

Multi-Media Room.  The goal was to give the 

students special emphasis on chemical 

engineering process safety.  The students used 

distillation column simulation that included a real-

time control screen representation of the column, 

along with alarms, and a virtual reality display.  The 

exercise including the simulation greatly increased 

student awareness and understanding of chemical 

engineering process safety. 
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Student Highlights

2017 PhD Candidates

This summer we have a talented group of students who have received a summer fellowship from 

the Societe De Chemie Industrielle.  Jacob Robinson will be conducting research in the Esposito 

Research Group. Kelsey Reed will be conducting search with the McNeill Group. Bonnie Hu will be 

conducting search with the Bishop Group.

The Department has created a High School Research Experience program in collaboration with 

the prestigious Horace Mann School in the Bronx. The focus has been to encourage the recruitment 

and retention of women and minorities into STEM programs. In 2016 we had Stephanie Carrero

(Brown ó21), Joanna Kuang (UNC, Morehead-Cain Scholar, ô21, PreMed) and John Huddleston 

(Brown ô21, ChemE), and three more students will participate this summer (Joanne Wang, Naomi 

Cebula, Jake Sanders). We believe it is important to grow this effort to cover more schools. 

Endowing this effort would be a nice bonus !

The Department welcomes 17 new PhD-track students in Fall 

2017.  This is our largest ever class and reflects the recent growth in 

the number of Chemical Engineering Faculty and the vibrancy of their 

research programs. In recognition of their previous academic 

achievements, four of the new students were awarded Presidential 

Fellowships from the Fu Foundation School of Engineering and 

Applied Science. (i) Alejandro Krauskopf received his B.S. in 

Chemical Engineering from MIT, where he explored a variety of 

research topics from biofuel production to drug delivery. After his 

Ph.D. Alejandro plans to pursue a career in Research and 

Development within the biotechnology or pharmaceutical industries. 

(ii) Vivian Yeong received her B.S. in Biology from Harvard College 

and her M.S. in Chemical Engineering from Johns Hopkins 

University. Building on her interdisciplinary experience, Vivian plans 

to explore the intersection of biology and polymer science to create 

new types of functional biomaterials. (iii) Ryan Gusley received his 

B.S. in Chemical Engineering from Case Western Reserve, where he 

conducted research on electrochemical materials fabrication. At 

Columbia, he plans to pursue research in the area of electrochemical 

energy storage and utilization. (iv) Sophia Chan received her B.S. in 

Chemical Engineering from the University of California Berkeley, 

where she worked to develop polymer electrolytes for lithium 

batteries while moonlighting at Tesla Motors. In addition to the 

Presidential Fellowship, Sophia was also awarded a prestigious NSF 

Graduate Fellowship, which she will use to advance her Ph.D. 

research. Current graduate student, Jonathan Vardner, was also 

awarded a NSF Graduate Fellowship this year. These new award 

recipients join a gifted group of current graduate students (Thi Vo, 

Ellie Buenning, Christianna Lininger, Lea Winter, Connor Bilchak, 

Andrew Jimenez, Elaine Gomez) supported by fellowships.

Undergraduate Institutions of new 

PhD-track students:

Brown University

Case Western Reserve 

Columbia University 

Harvard College

Indian Institute of Technology Madras

King Saud University

Lafayette College

Massachusetts Institute of Technology

Michigan State University

North Carolina State University

Tsinghua University

University of California Berkeley

University of Maryland College Park

University of Pittsburgh

University of Toledo

Worcester Polytechnic Institute
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Undergraduate and High-School Research Fellows



Departmental Events

The Tenth-Annual GadenMemorial Lecture

Columbia ChemicalEngineering Fuel Cell Car Demonstration and Competition

The Department was pleased to host, Paula Hammond (MIT) as 

our Tenth Annual Gaden Memorial Lecturer. She spoke on 

ñNanolayered Drug Release Systems for Regenerative Medicine and 

Targeted Nanotherapiesò. This lecture took place on Tuesday, October 

4, 2016.

Paula Hammond is the David H. Koch Professor of Engineering 

and the Department Head of the Chemical Engineering Department at 

the Massachusetts Institute of Technology, as well as a member of 

MIT's Koch Institute for Integrative Cancer Research. Her research in 

nanotechnology encompasses the development of new biomaterials to 

enable drug delivery from surfaces with spatial and temporal control. 

She investigates novel responsive polymers for targeted nanoparticle 

drug and gene delivery. Professor Hammond was elected into the 

2013 Class of the American Academy of Arts and Sciences, and the 

2017 Class of the National Academy of Engineering.

The first Columbia Chemical Engineering Fuel Cell Car 

Demonstration and Competition was planned, developed, and 

executed in order to inspire and educate young people about 

chemical engineering. This hands-on experience was 

modeled after the American Institute of Chemical Engineers 

(AICHE) ChemE Car Competition using the X7 model Fuel 

Cell Car from Thames and Kosmos. The competition was part 

of a Science Technology Engineering and Math (STEM) 

outreach event organized by the Chemical Engineering 

Graduate Organization (ChEGO) and Robert Bozic. The 

purpose of this event was to enable high school student 

involvement in a competitive chemical engineering 

experience, with easily manageable logistics and short 

preparation times, while meeting all safely requirements. In 

order to meet these challenges in a time constrained 

environment, ten of the Thames and Kosmos X7 Fuel Cell 

Cars affectionately named after the Columbia themes (Roar-

ee, Pride, Lion, Lioness, Cub, and Ivy) and electrochemical 

engineering themes (ChemE, Electro, Voltaic, and Galvanic) 

were used in graduate student led competition. Over 30 

students and visitors were introduced to this unique chemical 

engineering competition concept and encouraged to 
participate at increasing levels of complexity.
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Congratulations to the 
Chemical Engineering Class of 2017!

Every year, the Chemical Engineering Department is

delighted to recognize three talented undergraduate students

for their achievements and accomplishments during their time at

Columbia.

The Robert Edward Reiss Award in Chemical

Engineering is awarded annually to the student in the

department who shows the greatest promise of success in

applying the discipline of chemical engineering to the

improvement of biological products and medical devices. This

yearôsprize is awarded to Kristen Jaeyoung Jung who will be

pursuing a graduate degree at Northwestern University.

The Carl C. Gryte Prize is awarded annually for service to the

Department of Chemical Engineering. This yearôsrecipient is

Varun Hemanth Hegde, who will be pursuing a graduate

degree at Columbia.

The Charles F. Bonilla Medal is an award for outstanding

academic merit. It is presented annually to that student in the

graduating class in the Department of Chemical Engineering

who best exemplifies the qualities of Professor Charles F.

Bonilla. The 2016 Bonilla Medal is awarded to Sarah Jiachi

Yang who will be pursuing a graduate degree at U.C. Berkeley.

Go confidently in the direction 
of your dreams. Live the life you 

have imagined.

- Henry David Thoreau

Hyun Ji Park    

BT Americas 

Fayez Alkabra

Saudi Aramco

John Rizzo

Boeing

Sharona Kay 

Kulite

Alexandra 

Rodriguez

IBM                   

Michelle Johnson 

Accenture

Vincent Guarnaccia

CIT                    

Revati Deshpande 

En-Power Group

Michael Morris

Johnson & Johnson 

Amit Dhanda

EXL Services

Congratulations Graduates!!
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A Special Thanks to the Seminar Speakers for 
the 2016-2017 Academic Year

Chemical Engineeringõs Annual Welcome BBQ
Mark Your Calendar!

Fall 2016 Spring 2017

On Wednesday, August 30, 2017, we will be hosting a Bar-B-Que lunch between 
12:00 and 2:00pm at Avery Plaza.  Join us in welcoming our new students, meeting 
current students, while enjoying some great barbeque!!!!!!  If you are interested in 

attending please reach out to Rezarta Binaj (rb3230@columbia.edu).

9/13 - Dr. Oleg Gang
9/20 �t Dr. ChinedumOsuji
9/27 �t Dr. Andre Taylor
10/4 �t Dr. Paula Hammond
10/18 �t Dr. Brian Pfleger
10/27 �t Dr. Shannon Boettcher
11/22 �t Dr. Ngai Yin Yip
11/29 �t Dr. Michael Jewett

1/19 �t Dr. Ting Zhu
1/31 �t Dr. Charles Zukoski
2/14 �t Dr. ErandaNikolla
2/20 �t Dr. TanmayLele
2/21 �t Dr. BomyiLim
3/21 �t Dr. Linsey Marr
3/28 �t Dr. SanatKumar
4/11 �t Dr. Tunde Ogunnaike
4/18 �t Dr. Mark Blenner
4/25 �t Dr. Stacey Bent
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