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Proposed Chemistry Bachelor’s Degrees with Chemical Engineering Emphases 
10/08/2014 

 
Section I: Request 

 The Department of Chemistry is requesting to add a Chemical Engineering emphasis to its current 
eight offerings (Professional, Biology, Geology, Materials Science and Engineering, Mathematics, Physics, 
and Teaching).  The request does not lead to any change in course offerings, but does allow for Chemistry 
majors to follow a path that gives them the opportunity to gain important complementary instruction in the 
area of Chemical Engineering. 

Section II: Need 

There are several reasons that we believe this new emphasis will provide a substantial benefit not 
only to our students, but to their future employers as well.  To begin with, while Chemistry and Chemical 
Engineering majors share many fundamental core courses, their ultimate focuses are significantly different.  
Chemists tend to focus on finding reactions of interest, while engineers will tend to focus more on 
developing conditions and equipment to optimize the processes.  There is nonetheless some overlap 
between these two activities, which leads to a significant number of industrial chemists needing to be 
taught some engineering, and some chemical engineers needing to be taught some chemistry, once they 
are employed.   Hence, a student who emerges with a bachelor’s degree which has significant exposure to 
both areas should appear far more attractive to a potential employer, and naturally should be capable of 
greater contributions.  Even better would be students who might choose to major in both chemistry and 
chemical engineering, and by having a chemistry degree with a chemical engineering emphasis, it 
becomes easier for a student to receive both degrees.  Additionally, it is not uncommon for either chemistry 
or chemical engineering students to decide to switch to the other major.  Having our new emphasis 
available would make it a more efficient change to make, in either direction.   

 The proposed chemical engineering emphasis would be very similar to our existing materials 
science and engineering emphasis.  The only difference would be in the elective units, which are compared 
below: 

Proposed Chemical Engineering Emphasis Classes:  
CH EN 2800 Fundamentals of Process Engineering (3) 
CH EN 3353 Fluid Mechanics (3)                
CH EN 3453 Heat Transfer (3)                      
CH EN 3553 Chemical Reaction Engineering (3)        
CH EN 3603 Mass Transfer and Separations (3)                            
CH EN 3853 Chemical Engineering Thermodynamics (3)    

 



Current Materials Science and Engineering Emphasis Classes.  Fifteen or more units selected 
from the following:  
MSE 2010 Intro. to Matls. Sci. Engr. (4)  
MSE 5011 Adv. Mtrls. Tech. (2)  
MSE 3010 Materials Processing Lab (3)  
MSE 5032 Advanced Thermodynamics (3)  
MSE 3011 Struct. Anal. of Matls. (4)  
MSE 5034 Kinetics of Solid-state Processes (3)  
MSE 3210 Electronic Properties of Solids (3)  
MSE 5040 Intro. to Modern Biomaterials (4)  
MSE 3310 Intro. to Ceramics (3)  
MSE 5071 Intro. to NanoBio. Tech. & Matls. (3)  
MSE 3410 Intro. to Polymers (3)  
MSE 5470 Polymer & Org. Matls. Ener. Appl. I (3)  
CHEM 3130 Solid State Chemistry (2)  
CHEM 4800 or 4999 Undergraduate Research or Honors Thesis (max. 2 units counted total)  
 

    While there are three additional elective units, the chemical engineering emphasis would still have 
less than our biology emphasis (http://www.chem.utah.edu/undergraduate/degree-options.php).  The six 
chemical engineering classes that have been included are those that were very strongly recommended by 
the Chemical Engineering advisors, Prof. Geoff Silcox and Tracey Farnsworth, in large part since these 
must be, or must have been, taken by students entering into either the Chemical Engineering Ph.D. or 
Fuels Engineering Master’s program.  This highlights another advantage to this offering, namely that a 
student who receives this bachelor’s degree in chemistry, would be well prepared to pursue a graduate 
program in chemistry, chemical engineering, or fuels engineering.  The full proposed program may be seen 
on the last page. 

Section III: Institutional Impact 

The new program would not lead to any additional institutional burdens.  There could be a slight, 
and desirable, enrollment increase for some upper division Chemistry and Chemical Engineering classes, 
which generally have room for additional students.  No new courses are involved in the program, and no 
new facilities, faculty, or staff would be required.  There might be a slight increase in advising 
responsibilities which could easily be handled. 

Section IV: Finances 

As noted in Section III, there would be no additional expenses generated by this addition.  There 
could be a favorable increase in enrollments for some upper division Chemistry and Chemical Engineering 
courses. 

  

  



Section V:  Program Curriculum 

Chemistry Major, Chemical Engineering Emphasis 
Chemistry Core Courses (required of all majors):  
CHEM 1210, 1220 General Chemistry I, II (4, 4) both SF   (or 1211/1221 honors versions) 
CHEM 1215, 1225 General Chemistry Lab I, II (1, 1)   (or 1240/1241 honors versions) 
CHEM 2310, 2320 Organic Chemistry I, II (4, 4)   (or 2311/2321 honors versions) 
CHEM 2315, 2325 Organic Chemistry Lab I, II (2, 2)  
CHEM 3000 Quantitative Analysis (4) QI CW 
CHEM 3060 Quantum Chemistry and Spectroscopy (4) QI 
CHEM 3100 Inorganic Chemistry (5)  
Math and Physics Core (required of all majors): 
MATH 1210, 1220 Calculus I, II (4, 4) or MATH 1250  AP Calculus I (4) all QR 
MATH 2210 Calculus III (3) or MATH 1260 AP Calculus II (4) both QR  
PHYS 2210, 2220 Physics for Scientists and Engineers I, II (4, 4)   (or 3210/3220 honors versions) 
PHYS 2215, 2225 Physics Laboratory for Scientists and Engineers I, II (1, 1) 
 
F. Chemistry, Chemical Engineering Emphasis  
Core courses, plus:  
MATH 2250 Differential Equations and Linear Algebra (4)  (or 2270 and 2280) 
CHEM 3070 Thermodynamics and Chemical Kinetics (4) QI 
Complete two of the following lab courses: 
CHEM 3200 Advanced Radiochemistry with Lab I (3) 
CHEM 5700 Advanced Analytical Chemistry Lab (2) CW 
CHEM 5710 Advanced Organic Chemistry Lab (2)  
CHEM 5720 Advanced Physical Chemistry Lab (2)  
CHEM 5730 Advanced Inorganic Chemistry Lab (2)  
CHEM 5750 Advanced Chemical Biology Lab (2) 
Chemical Engineering Emphasis Classes:  
CH EN 2800 Fundamentals of Process Engineering (3) 
CH EN 3353 Fluid Mechanics (3)                
CH EN 3453 Heat Transfer (3)                      
CH EN 3553 Chemical Reaction Engineering (3)        
CH EN 3603 Mass Transfer and Separations (3)                            
CH EN 3853 Chemical Engineering Thermodynamics (3)    
University Requirements:  122 Hours (at least 40 upper division), DV, IR, WRTG, GEN ED 
 
Suggested Course Sequence 
Year 1 Fall Year 2 Fall Year 3 Fall Year 4 Fall 
CHEM 1210, 1215 CHEM 2310, 2315 CHEM 3100 CHEM 3000 



MATH 1210 MATH 2210 CHEM 3060 CH EN 3353 
 PHYS 2210, 2215 MATH 2250 CH EN 3853 
    
Year 1 Spring Year 2 Spring Year 3 Spring Year 4 Spring 
CHEM 1220, 1225 CHEM 2320, 2325 CHEM 3070 CHEM 57xx (two) 
MATH 1220 PHYS 2220, 2225 CH EN 3453 CH EN 3553 
 CH EN 2800  CH EN 3603 

Section VI:  Miscellaneous 

 The proposed chemical engineering emphasis leads to a coherent area of focus, which may readily 
be appreciated by the fact that so many professional chemists and chemical engineers must gain additional 
training in the other area once employed.  Chemistry and Chemical Engineering programs are already 
offered as separate entities, and thus those in either area clearly appreciate the differences between them, 
and would recognize what a Chemical Engineering emphasis for a Chemistry bachelor’s degree would 
entail.  As noted above, the number of units required for this new emphasis would be comparable to some 
of our current offerings. 

 







 
 
 
 
Professor Henry White 
Dean, College of Science 
University of Utah 
Salt Lake City, UT 
 
 
Dear Henry: 
I am writing to strongly endorse the proposed Chemical Engineering Emphasis for Chemistry 
Majors in the Department of Chemistry.  We have discussed the need for a stronger collaboration 
between Chemistry and Chemical Engineering at the University of Utah.  Stronger research and 
academic interactions between the two departments will be of great mutual benefit.  From a 
practical standpoint, it is very important for chemical engineering students to have a strong 
background in chemistry to be effective as chemical engineers.  This is particularly true today as 
the United States is seeing resurgence in chemical plant construction after several decades of 
relatively flat activity.  Similarly, providing a strong background in basics of chemical 
engineering would better equip chemistry graduates with a competitive advantage in the job 
market.   
 
Chemical engineering students often seek a minor in chemistry.  We also have an Applied 
Science Emphasis (not formally approved) with major course content in chemistry.  The 
proposed emphasis will mirror some of these initiatives from the chemistry side.  I do believe 
this undergraduate initiative will bring the two programs closer and enhance collaborations at the 
graduate level and in research.   
 
I support the proposed Chemical Engineering Emphasis for students gradating with a major in 
chemistry for the reasons outlined.  Please contact me if you have any questions or need 
additional details from the Chemical Engineering Department.  
 
 
 
Best Regards 
 
 

 
 
Milind D. Deo 
Professor and Chair, Chemical Engineering 








