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What is unique about chemical engineering?

Chemical engineers design and analyze chemically reactive systems on the molecular, 
system, and global scales. 

Breadth:
Chemical Engineering exists at the interfaces of biology, chemistry, materials science, 
civil and electrical engineering.  

Modern chemical engineers have the ability to analyze complex systems that bridge 
many traditional science & engineering disciplines and isolate the most important 
phenomena within the problem. 

Focus & Depth:

The chemical engineering core education:
-The basics: chemistry, physics, math
-Material and Energy Balances
-Thermodynamics
-Transport phenomena
-Chemical kinetics
-Control



What do ChemEs do after graduating?

A chemical engineering education prepares you for a 
huge variety of career choices.

•Industry
use chemical engineering principles to 
translate concepts into value-added 
products, design & optimize processes

•Research/Graduate school
work on the frontiers of knowledge to 
solve open applied or fundamental 
problems

•Business/finance/entrepreneurship
the analytical skills developed in 
engineering classes are attractive to 
employers in all sectors

•Other professional school
• Medical school 
• Law school (especially patent law)
• etc.



Chem.E. salary breakdown by industry – Chemical Engineering Progress, August 2009



AIChE Career Services Department www.aiche.org

Breakdown of Industrial Employment for BS Chemical Engineers, Academic Year ‘00-’01 



Is the pay good for chemical engineers?

• Engineers earn some of the highest average starting salaries among those 
with Bachelor’s degrees.

• ChE starting salary usually ranked 1st or 2nd among engineering specialties

Average starting salary offers for engineers, 2007 (Bureau of Labor Statistics, www.bls.gov ):



From Chemical & Engineering News 2006 salary survey, www.acs.org

From the 2008 survey: “The chemical engineering survey 
respondents … reported a median base salary of $112,000, 
higher than the median $93,000 for chemists.”



Resources
• American Institute of Chemical Engineers  www.aiche.org
• Columbia AIChE student chapter http://www.columbia.edu/cu/aiche/index.html
• Career Development center for SEAS www.cce.columbia.edu/seas/
• Profiles of Chemical Engineers 

http://www.careercornerstone.org/chemeng/profiles/chemengprofiles.htm
• AIChE student internships resources

http://www.aiche.org/Students/Careers/internships.aspx
http://www.aiche.org/apps/careerengineer/index.asp

• American Chemical Society www.acs.org
- ACS Scholars (scholarship program for African American, Hispanic, and American 
Indian   Students)
http://portal.acs.org/portal/acs/corg/content?_nfpb=true&_pageLabel=PP_SUPERAR
TICLE&node_id=1648&use_sec=false&sec_url_var=region1&__uuid=524a9b5b-
0c79-4738-a941-67f611eb66f2

• Society of Women Engineers (SWE) www.swe.org
• Society of Hispanic Professional Engineers (SHPE) www.shpe.org
• National Society of Black Engineers (NSBE) www.nsbe.org
• National Organization for the Professional Advancement of Black Chemists and 

Chemical Engineers (NOBCChE) http://www.nobcche.org/

Interested in graduate school? Faculty are your best resource.





Columbia CHEME Program

• Undergraduate Committee
C.J. Durning, J. Koberstein 
S. Banta, V. Ortiz  

• Advising
– J. Koberstein:  Freshman/ Sophmore 
– C. Durning: Junior/Senior
– S. Banta: Junior/Senior
– V. Ortiz: Career Development



Columbia CHEME Curriculum
• Streamlined program (~132 pts)
• Advising from 1st year available
• 1st year/Sophomore: 

– Math, Chemistry, Physics, Biology
– Humanities
– CHEME courses: 

• CHEN E1040 Y: Molecular Engineering and Product Design
• CHEN E3100 X: Material and Energy Balances

– Dual Majors; Minors
– Study Abroad



Junior / Senior

Engineering Science: 
Thermodynamics, Transport Phenomena,  
Molecular Phenomena

Engineering Practice: 
Reactors, Separations, Design, Lab

Elective Content:
• 4 courses, 3000 level or higher, quantitative
• 2 Engineering, 2 Advanced Natural Science
• platform for minor (BME, MSAE, EAEE,

IEOR, Econ…)
• platform for specialization



Upcoming Curricular Changes
Develop two 2 point 3000 level “computing” courses 

for the Junior year closely connected to instructional 
needs in the thermo, transport 

and reactor/kinetics courses

Expand the technical elective content to 5 by
removing Molecular Phenomena 

CHEN E4320 as a requirement

Allow 6 pts of UG research CHEN E3900 
for credit towards the degree

with the requirement of an UG Thesis

SEAS News
MS Express Program



Student Officers: President, 
VP, Secretary, Treasurer, 
Industry Liaison, Webmaster

http://www.columbia.edu/cu/aiche/

Faculty Advisor: 
Prof. V. Ortiz

AIChE Student Chapter 

Award‐winning website:



Departmental Events
Holiday Parties
Junior/Senior Interviews
Junior Lunch
Senior Dinner

Career Development
AIChE sponsored lectures
Center for Career Education
Advising Seniors 2nd term
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FACULTY AND RESEARCH

Durning
O’Shaughnessy
Kumar
Koberstein

Leonard
Ju
Banta
Ortiz

West
McNeill
Park

Energy

Environmental





Columbia CHEME Faculty 
Biotechnology

Ed  Leonard Jingyue Ju





Columbia CHEME Faculty 
Biotechnology

Scott Banta



Banta Group
Protein engineering to enhance material and 
catalytic properties for biomedical and chemical 
applications

Protein Engineering

Nanotechnology

Metabolic 
EngineeringProtein Folding 

Diseases

Biomaterials



Columbia CHEME Faculty 
Soft Materials

Jeff Koberstein

Sanat Kumar
Department Chair



Sanat Kumar

Synthetic & Biological Polymers
Theory and Experiment

How do you make better composites ?

Can we control protein adsorption ?
Separations, Prion Diseases



Columbia CHEME Faculty 
Soft Materials

Ben O’ShaughnessyChris Durning
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McNeill Group
Atmospheric chemistry • Atmospheric aerosols
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Aerosol 
Surface 
Chemistry

Reactive gas processing of 
graphene and PAHs

Atmospheric 
Chemistry of Ice 
and Snow

Aerosol characterization 
technology: AC-CIMS


