
 
CH E 318 Mass Transfer 

Winter 2026 (Lecture B1) 
 

Class Time: Mon, Wed, Fri 10:00 - 10:50    Location: MEC 3-1 
 

Instructor: 
Tian Tian, PhD 
tian.tian@ualberta.ca 
DICE 12-245 
Office Hours: By appointment 
 
Course Description: 
Molecular and turbulent diffusion; mass transfer coefficients; mass transfer equipment design 
including absorption and cooling towers, adsorption and ion exchange. 
 
Prerequisites: CME 265, CH E 312 and 343. Corequisite: CH E 314. Credit may not be 
obtained in this course if previous credit has been obtained for CH E 418 
 
TA Information: 
Ethan Lockwood - elockwoo@ualberta.ca 
Prince (Nkenna) Ezeano - ezeano@ualberta.ca 
 
Lab / Seminar Sections: 
 

Section Day Time Location 

LAB H21 Tuesday 15:30 - 17:20 MEC 4-3 

 
Course Objectives & General Content: 
This course is intended to familiarize the senior level undergraduate students with mass 
transfer operations. Fundamentals of diffusion and mass transfer processes will be 
covered. Industrial use of mass transfer operations will be presented. Mass transfer 
calculations will be performed, and students will be familiarized with making 
appropriate assumptions in the absence of alternatives. 
 
Learning Outcomes: 
By the end of this course, students should be able to: 

1. Analyze practical chemical engineering processes by applying the theories of 
diffusive and/or convective mass transport and fundamental mass balances 
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2. Calculate the diffusivities of molecules in gas and liquid phases using Fick's law 
3. Estimate convective transport coefficients based on analytical solutions using 

Film theory, Penetration theory, and Boundary-layer theory 
4. Select and use various empirical correlations for calculations of mass transfer 

coefficients and mass fluxes 
5. Analyze and design the interphase continuous contact mass transfer equipment 

based on the principles of height and number of transfer units 
6. Develop a physical understanding of the underlying phenomena and the ability 

to solve real mass transfer problems of engineering significance 
 
Marking Scheme: 
 

Activity (A)Synchronous Due/Scheduled Weight 

Assignments* Asynchronous 
submission in 
Canvas 

As per Canvas 25% 

Midterm 
Examination** 

Synchronous TBD 30% 

Final 
Examination***  

Synchronous 15-Apr-2026 
(Wednesday) @ 
8:30 a.m. 

45% 

 
* The score for assignments will be taken from the 7 highest out of the 8 
** For midterm examination, a single-sided hand-written formula sheet (letter size) and 
a university-approved calculator are permitted 
*** For final examination, a double-sided hand-written formula sheet  (letter size) and a 
university-approved calculator are permitted 
 
The Faculty recommended grade point average for a 300 level course is 3.0. Instructors 
have the leeway to deviate from this average and can assign grades based on their 
own scheme. All grades are approved by the department chair (or delegate). The office 
of the Dean has final oversight on all grades. 
 
Term Work 
All term work solutions will be posted no later than the last day of classes. All term 
work will be returned to students by the final day of classes, with the exception of 
major term work due in the last week of classes. The latter will be returned by the day 
of the final examination or the last day of the examination period if there is no final 
examination in the course as per university policy; instructors will make 



accommodations to return these term work. It is the responsibility of the student to 
pick up all their term work at the specified time and place. Any unreturned term work, 
shall be retained and then shredded six months after the deadline for reappraisal and 
grade appeals. Final examinations will be kept for one year as required by university 
guidelines and the Government of Alberta's Freedom of Information and Protection of 
Privacy Act. 
 
Calculator Policy 
Only approved non-programmable calculators are permitted in examinations. Any 
calculator taken into an examination must have a sticker identifying it as an acceptable 
non-programmable calculator (gold sticker). Students can purchase calculators at the 
University Bookstore with the stickers already affixed. Calculators purchased elsewhere 
can be brought to the Student Services where the appropriate sticker will be affixed to 
the calculator. 
 
Text and References 
Mandatory textbook:  
Geankoplis, C. J. (2003). Transport Processes and Separation Process Principles 
(Includes Unit Operations (4th ed.). Prentice Hall PTR. 

- Request for digital copies of the 5th edition has been submitted 
- The 4th edition is available free of charge as an online resource 

https://learning.oreilly.com/library/view/transport-processes-and/013101367X/?s
so_link=yes&sso_link_from=university-of-alberta 

 
Recommended references:  

- Griskey, R. G. (2002). Transport phenomena and unit operations : a combined 
approach. Wiley-Interscience. 
https://search.library.ualberta.ca/permalink/01UOA_INST/cgo409/alma99104392
5596509116  

- Bird, R. B., Stewart, W. E., & Lightfoot, E. N. (2002). Transport phenomena (2nd, 
Wiley international ed. eds.). J. Wiley. 

 
 
Generative AI Usage and policies 
The course follows the University of Alberta’s academic integrity principles that require 
responsible, transparent, and ethical use of generative artificial intelligence (AI) tools in 
coursework. 

● Permitted educational uses of generative AI 
Students are encouraged to use generative AI tools to support learning in the 
following ways: 

1. Digesting and summarizing course materials. 
2. Obtaining explanations of difficult or unfamiliar concepts. 

https://learning.oreilly.com/library/view/transport-processes-and/013101367X/?sso_link=yes&sso_link_from=university-of-alberta
https://learning.oreilly.com/library/view/transport-processes-and/013101367X/?sso_link=yes&sso_link_from=university-of-alberta
https://search.library.ualberta.ca/permalink/01UOA_INST/cgo409/alma991043925596509116
https://search.library.ualberta.ca/permalink/01UOA_INST/cgo409/alma991043925596509116


3. Assisting with grammar, clarity, and writing mechanics (without altering 
technical content or meaning). 
 

● Use of AI in assignments and problem solving 
Generative AI must not be used as a shortcut to obtain solutions to 
assignments, quizzes, or examinations. Step-by-step derivation and 
independent reasoning are essential components of learning this course and 
must reflect the student’s own work. 
 

● Class-provided Gemini Gem for Socratic Learning 
To promote equity and responsible experimentation with AI, students who wish 
to use generative AI as a learning companion for the course materials may 
access a class-provided Socratic learning tool via Google Gemini Gem: 

https://gemini.google.com/gem/f2d47200f0bf 

- The Gemini interface is a chat-based AI system that is free to use for 
University of Alberta students and faculty. 

- When accessed using a University of Alberta account, user data are not 
used for model training. 

- This Gem is tuned for Socratic learning. It responds by asking guided 
questions and prompting reflection rather than directly providing final 
answers. 
 

● Limitations and responsibility 
Generative AI systems may produce errors, incomplete reasoning, or unrealistic 
suggestions. All AI-assisted content must be critically evaluated and verified 
through independent calculations and course materials. Responsibility for the 
learning process and submitted work rests entirely with the student; the 
instructor is not responsible for errors arising from the use of AI tools. 

Online course materials 
All presentations given by the instructor during the class will be available as online 
materials through Canvas and the group website.  

https://gemini.google.com/gem/f2d47200f0bf/57e767923004b964


Course Syllabus (Winter 2026) 

Textbook: Geankoplis, Transport Processes and Separation Process Principles, 4th 
Edition (Section numbers in parentheses refer to Geankoplis, 4th ed.) 

Part I: Fundamentals of Mass Transfer and Diffusion 

I. Introduction to Mass Transfer and Diffusion 

● Fick’s Law (6.1A–6.1D, 6.2B) 
● Equimolar Counter-Diffusion (6.2A) 
● Diffusion of A in Stagnant B (6.2C) 
● General Diffusion Equation for Gases (Molecular Diffusion) (6.2B) 
● Diffusion Coefficients for Gases (6.2E and supplementary handout) 

II. Diffusion in Liquids  

● Diffusion of A in Stagnant B (6.3B) 
● Equimolar Counter-Diffusion (6.3B) 
● Diffusion Coefficients for Liquids (6.3D) 

III. Diffusion in Solids  

● Homogeneous Diffusion Processes (6.5B) 
● Diffusion through Pores (6.5C) 

IV. Diffusion with Varying Cross-Sectional Area  

● Diffusion through a Varying Area (6.2D) 

V. Unsteady-State Diffusion 

● Unsteady-State Diffusion of A in Stagnant B (7.1A, 7.5B, 7.5C) 
● Pipe Flow with Mass Transfer from Walls 
● Catalyst at the End of a Capillary 

VI. Convective Mass Transfer Coefficients  

● Equimolar Counter-Diffusion (7.2B) 
● Mass Transfer through a Stagnant B (7.2B) 

Part II: Fundamental Models and Analogies in Mass Transfer 



VII. Theoretical Models of Mass Transport  

● Film Theory (7.9C) 
● Penetration Theory (7.9C) 
● Boundary Layer Theory (7.9A/C) 

VIII. Analogy Between Heat and Mass Transfer 

● Review of Dimensionless Numbers (7.3A/B) 
● Case Studies: 

○ Mass Transfer for Flow Inside Pipes (7.3D) 
○ Flow Parallel to Flat Plates (7.3E) 
○ Mass Transfer Past Single Spheres (7.3E) 
○ Mass Transfer in Packed Beds (7.3E) 

IX. Interfacial Mass Transfer 

● Diffusion Between Phases (10.4B/C) 
● Local and Overall Mass Transfer Coefficients (10.4D) 

Part III: Mass Transfer Operations and Applications 

X. Packed Columns 

● Design of Packed Towers for Adsorption (10.6E) 
● Applications to Dilute Gas Mixtures (10.6F) 
● Applications to Concentrated Gas Mixtures (10.6G–10.7) 
● Estimation of Mass Transfer Coefficients for Packed Towers (10.8) 

XI. Humidification and Cooling Towers  

● Definitions and Psychrometric Concepts (9.3) 
● Cooling Tower Overview (10.5A, 10.5B) 
● Design of Water Cooling Towers: 

○ Using Film Mass Transfer Coefficients (10.5C) 
○ Using Overall Mass Transfer Coefficients (10.5D) 
○ Using Height of Transfer Units (10.5F) 

 
 
 
 
 
 



COURSE OUTLINE POLICY
The policy about course outlines can be found 
in Course Requirements, Evaluation 
Procedures and Grading of the University 
Calendar, see https://calendar.ualberta.ca/

UNIVERSITY AND 
FACULTY POLICIES

AUDIO/VIDEO RECORDING
Audio or video recording, digital or otherwise, of 
lectures, labs, seminars or any other teaching 
environment by students is allowed only with the prior 
written consent of the instructor or as a part of an 
approved accommodation plan. Student or instructor 
content, digital or otherwise, created and/or used within 
the context of the course is to be used solely for 
personal study, and is not to be used or distributed for 
any other purpose without prior written consent from the 
content author(s).
Only those items specifically authorized by the instructor 
may be brought into the exam facility. The use of 
unauthorized personal listening, communication, 
recording, photographic and/or computational devices is 
strictly prohibited. Students should refrain from bringing 
any unauthorized electronic device into an examination 
room, including cell phones, high tech watches, high 
tech glasses or other such devices.

RESPECT AND PROFESSIONALISM
The Faculty of Engineering is committed to fostering and protecting an equitable, inclusive, and 
respectful work and study environment in line with University of Alberta policies and professional 
engineering industry standards. University is an opportunity for students to explore areas of interest 
and to potentially pursue a career in a specific field. The Faculty of Engineering prepares students to 
uphold industry standards to become a Professional Engineer (P. Eng). Respect, professionalism, and 
accountability must be upheld within the Faculty of Engineering.  
Harassment and discrimination are serious issues that have a negative effect on culture and 
therefore the Student Conduct Policy states that no student shall discriminate against or harass any 
person or group of persons. The Faculty expects an environment free of harassment, discrimination, 
and bullying. Please refer to the 'eIinitionV IoU 'iVcUiPinDtion� $ccoPPodDtion Dnd +DUDVVPent.

SAFETY DURING 
LEARNING ACTIVITIES
In all Faculty of Engineering courses, 
labs, seminars or other learning 
activities, safety is of paramount 
importance. In some cases, 
laboratory work in a program 
requires high standards for risk 
management to keep potential 
hazards safely under control. Anyone 
found to be unable to function safely, 
due to intoxication, harassment or 
discriminatory behaviour, or other 
reasons, in the class, lab, seminar or 
other learning activity may be asked 
to leave or be removed for their and 
the safety of other participants and 
instructors in alignment with the 
Student Code of Behaviour oU 
Student Conduct Policy. As members,
or prospective members, of the 
engineering profession, it is your 
responsibility to identify and inform 
the proper authorities of an unsafe 
work/learning environment.CH E 318 - Winter 2024 Page 6



Students at the University of Alberta 
must follow, in its entirety, the
Code of Student Behavior.
Failure to know the Code is not an 
acceptable excuse for breaking the 
Code. 

ACADEMIC 
INTEGRITY

The Code of Student Behavior should not 
be too hard to follow. Listen to your 
instructor, be a good person, and do your 
own work, as this will lead you toward a 
path to success. Failure to follow the 
Code can result in a grade of ‘F’ for the 
course, a transcript remark, suspension, 
and even expulsion from the university.

Engineering students 
studying in the province 
of Alberta should also 
follow the 
Code of Ethics 
by The Association of 
Professional Engineers 
and Geoscientists of 
Alberta (APEGA), which 
is found here: https://
www.apega.ca/m 
embers/legal-obligations

"Integrity is doing the 
right thing, even when 
no one is watching"
C.S. Lewis

If you have not already done so, make 
sure you review the Code, which is found 
here along with other resources:
https://www.ualberta.ca/natural-applied-
sciences/portfolio/education/academic-
integrity-and-discipline.html
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NEED
HELP?

24/7
HELP Edmonton Distress Line

780-482-4357 (HELP)

There are a lot of services 
available to students on 
campus and in Edmonton, 
and sometimes it
s hard to 
know where to go. :hile 
this isn
t a comprehensive 
list, the services shown 
here should at least give 
you some ideas about 
where to start. If you
re still 
not sure, check out the 
services Must beneath this 
box²they
ll give you the 
guidance you
re looking for.

Empo�er �e ȋinternationalȌ 
�-���-���-����

WELLNESS
Wellness Supports
Free �:� support for students in the areas of housing, finances, academics, 
personal wellness, life skill development, family dynamics, system 
navigation, and any area of life where there is a desire to invite change.
P: ���-���-���� _ E: wellness#ualberta.ca
0-F, �:��am-�:��pm (Sep-April), �:��am-�:��pm (0ay-Aug)

Counselling and Clinical Services
Free, short-term, appointment-based counselling and psychiatric services. 
Also offers drop-in workshops. Book an initial consultation.
P: ���-���-���� _ 0, 5, F, �:��am-�:��pm� T, :, �:��am-�:��pm

Interfaith Chaplains' Association
Get guidance, care, and support, whether or not you identify with a 
particular faith. 0ake an appointment. 
P: ���-���-���� Ň E: interfaithchaplains#ualberta.ca

The Landing
2ffers drop-in  support on matters of gender and sexual diversity. 
P: ���-���-���� Ň E: thelanding#su.ualberta.ca _ 0-5, hours vary

Peer Support Centre
Anonymous, confidential help from trained students. By appointment only. 
P:���-���-���� ŇE: psc#su.ualberta.ca _ 0-F, �:��am-�:��pm

Sexual Assault Centre
Free, anonymous, and confidential drop-in counselling. 
P: ���-���-���� Ň E: sexualassaultcentre#ualberta.ca
0-F, �:��am-�:��pm

University Health Centre
An on-campus health clinic that provides medical services to staff, students, 
and their spouses and children.
P: ���-���-���� Ň E: hws#ualberta.ca _ 0-F, �:��am-�:��pm

DON'T
KNOW
WHERE 
TO GO?
Student Service
Centre

The U of A
s central hub to 
find the right help for your 
needs.
uaE.ca�asN
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FINANCIAL
Student Service Centre
For awards and other funding supports. 
uab.ca/ask

Campus 	ood �an�
0any food support options available. E: 
info#campusfoodbank.com

SOCIAL
Unitea
Arrange a time to sociali]e with a peer.
E: unitea#ualberta.ca

�earsDen
U of A webpage. Find student groups, local events, and 
volunteer opportunities.

WORRIED
ABOUT
SOMEONE?
Helping Individuals at �is�
ȋHIA�Ȍ
If you
re worried about someone 
because of the things they
ve been 
saying or doing, or there
s a noticeable 
change in their behaviour (often in 
multiple ways), contact +IA5, who will 
protect your confidentiality and help 
decide how best to support the person.

���-���-����
hiarua#ualberta.ca

CONFIDENTIAL
SUPPORT
�ffice of Safe Disclosure
and Human �ights

The 2S'+5 advises confidentially on 
sensitive issues you may not feel 
comfortable solving on your own. 
Contact the 2S'+5 if you want to get 
help or to make a report while 
keeping your privacy.

���-���-����
osdhr#ualberta.ca

ACADEMIC
Engineering Student Services
'rop-in, first-come, first-served advising.
E: enggadvising#ualberta.ca

Engineering Student Success Centre
'rop-in tutoring for first-year courses.
E: dessc#ualberta.ca

Academic Success Centre
0any services to maximi]e your academic success. E: 
success#ualberta.ca _ 0-F, �:��am-�:��pm

Academic Accommodations
Connects students with disabilities to 
accommodations. E: arrec#ualberta.ca
0-F, �:��am-�:��pm

�ffice of the Student �m�uds
Call for complex problems and conflict mediation.
P: ���-���-���� Ň E: ombuds#ualberta.ca
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