Faculty of Science Course Syllabus
Department of Chemistry
Chem 4201: Advanced Topics in Separations
Fall, 2019
Instructor:

Dr. Alan Doucette

alan.doucette@dal.ca

Lectures:

MWF 11:35-12:25

LSC C332

Office: Chem 509

Laboratories: None
Tutorials:

None

Office Hours: By appointment
_____________________________________________________________________________________

Course Description
Classical methods (solvent extraction and ion exchange) are reviewed for pre-concentration of metal
ions prior to their determination by spectroscopic methods. Chromatographic topics include gas, liquid,
and supercritical chromatography with emphasis on multidimensional techniques. Examples in
environmental and biological analysis are drawn from the current literature.

Course Prerequisites
CHEM 2201.03 (grade of C- or better)

Course Materials




This class will be taught through a combination of class notes and handouts. A list of relevant
websites and reference material (online/ Dal library) will be provided.
Course website: Brightspace.

Course Assessment
The following grading scheme will be used for Chem 4201:
Component

Weight (% of final grade)

Date

Test 1

15%

Oct 3 (50 min, in class)

Test 2

15%

Nov 5 (50 min, in class)

In class Presentation

20%

(last week of November)

Assignments

15%

3 x 5% (dates provided in class)

Final exam

35%

(Scheduled by Registrar)

Other course requirements
Students should make every effort to attend all lectures and participate in discussions. Students
will be required to meet with the instructor to discuss an early outline of their talk and later to give a
‘practice talk’ of the in-class presentation.
Conversion of numerical grades to Final Letter Grades follows the Dalhousie Common Grade Scale
A+ (90-100)

B+ (77-79)

C+ (65-69)

D

(50-54)

A

(85-89)

B (73-76)

C (60-64)

F

(<50)

A- (80-84)

B- (70-72)

C- (55-59)

Course Objectives/Learning Outcomes
This class presents a mixture of analytical theory and equation. Do not assume that proficiency
in analytical chemistry is purely based on a mastery of calculations. Note that a large
percentage of your final grade is based on your in-class presentation.


Classify various forms of analytical separation



Use diagrams to illustrate chromatographic and electrophoretic separation platforms



Identify the principle instrumental components used in chromatography and electrophoresis



Relate how poor chromatographic practices lead to band broadening and describe how to
minimize the effects



Calculate peak width based on plate and rate theory



Support the application of the most appropriate mode of separation for isolation of specific
components from one another



Apply equations to solve for retention/ migration time in chromatography and electrophoresis



Predict the extraction efficiency of a compound based on acid/base characteristics, and
translate these values into purity of said compound



Discuss the limitations of calibration methods in reporting the amount of analyte in an unknown



Describe how analytical separation platforms are coupled to various detectors, including mass
spectrometry.



Organize relevant information into a logical and informative presentation



Design a powerpoint presentation that illustrates and outlines a modern application of analytical
separations



Critique student presentations



Derive questions based on information presented in class

Course Content
INTRODUCTORY CONCEPTS

(a)
(b)
(c)
(d)
(e)

(~3 lectures)

Historical perspectives
Forms of separation
Units/ dilutions
Calibration
Detectors

EXTRACTIONS
(~5 lectures)
(a) Acid/base chemistry
(b) Solvent extraction
(b) Partition coefficient/ distribution coefficient
(c) Purity/ Yield
(d) Protein Precipitation
CHROMATOGRAPHY
(~10 lectures)
(a) Instrumentation
(b) Plate/ rate theory
(c) Gas and liquid chromatography
(d) Column formats (IEX, SEC, Affinity)
(e) Extra column broadening
(f) Lab on a chip
(g) Coupling to mass spectrometry
ELECTROPHORESIS
(~8 lectures)
(a) Principles
(b) Capillary electrophoresis
(c) Isoelectric focusing, gel electrophoresis, GELFrEE and other types
(d) Protein separations/ Multidimensional separations

STUDENT PRESENTATIONS
(~4 lectures)
List of potential topics is provided.
Topics explore modern applications of mass spectrometry.
First student presentation tentatively scheduled for March 18.
NOTE: You are also responsible for the material delivered through the student presentations. This will be
covered on your final exam.
OTHER

(6 lectures)
The first class will be an overview of the course as a whole
There will also be two in class tests.
And I am planning a review on the last day of class
______________________________________________________________________________

Course Policies
If, due to illness, the student will miss a scheduled appointment, a presentation, or in-class test,
he/she must contact the instructor prior to the missed appointment. The presentation/ appointment
will be rescheduled at the next available opportunity. Arrangements may be made to accommodate a
makeup test. The instructor reserves the right to prorate the remaining assessment components to
determine a final grade. Please note that the makeup test may not necessarily be identical to the
original test, and may be conducted in the form of an oral examination, at the discretion of the
instructor.
If the student misses the final exam, the instructor must be notified within 24 hours, at which
point a makeup will be scheduled at the earliest possible time. A student declaration of absence form
must be handed to the instructor in the case of illness affecting any graded assessment component.
Students will be returned all written forms of assessment (tests, assignments), following grading
within 7 days of their submission. The final exam will not be returned to the students, though students
are welcome to view their graded exam through appointment with the instructor.
The instructor will communicate any relevant course information through the course website.
Please check this site regularly for announcements and new content.

ACCOMMODATION POLICY FOR STUDENTS
Students may request accommodation as a result of barriers related to disability, religious obligation, or
any characteristic protected under Canadian Human Rights legislation. The full text of Dalhousie’s
Student Accommodation Policy can be accessed here:
http://www.dal.ca/dept/university_secretariat/policies/academic/student-accommodation-policy-wefsep--1--2014.html
Students who require accommodation for classroom participation or the writing of tests and exams
should make their request to the Advising and Access Services Centre (AASC) prior to or at the outset of
the regular academic year. More information and the Request for Accommodation form are available at
www.dal.ca/access.

ACADEMIC INTEGRITY
Academic integrity, with its embodied values, is seen as a foundation of Dalhousie University. It is the
responsibility of all students to be familiar with behaviours and practices associated with academic
integrity. Instructors are required to forward any suspected cases of plagiarism or other forms of
academic cheating to the Academic Integrity Officer for their Faculty.
The Academic Integrity website (http://academicintegrity.dal.ca) provides students and faculty with
information on plagiarism and other forms of academic dishonesty, and has resources to help students
succeed honestly. The full text of Dalhousie’s Policy on Intellectual Honesty and Faculty Discipline
Procedures is available here:
http://www.dal.ca/dept/university_secretariat/academic-integrity/academic-policies.html

STUDENT CODE OF CONDUCT
Dalhousie University has a student code of conduct, and it is expected that students will adhere to the
code during their participation in lectures and other activities associated with this course. In general:
“The University treats students as adults free to organize their own personal lives, behaviour and
associations subject only to the law, and to University regulations that are necessary to protect
 the integrity and proper functioning of the academic and non – academic programs and
activities of the University or its faculties, schools or departments;
 the peaceful and safe enjoyment of University facilities by other members of the University and
the public;
 the freedom of members of the University to participate reasonably in the programs of the
University and in activities on the University's premises;
 the property of the University or its members.”
The full text of the code can be found here:
http://www.dal.ca/dept/university_secretariat/policies/student-life/code-of-student-conduct.html

SERVICES AVAILABLE TO STUDENTS
The following campus services are available to help students develop skills in library research, scientific
writing, and effective study habits. The services are available to all Dalhousie students and, unless noted
otherwise, are free.
Service
General
Academic
Advising

Dalhousie
Libraries

Support Provided

Location

Help with
- understanding degree
requirements and
academic regulations
- choosing your major
- achieving your
educational or career
goals
- dealing with academic or
other difficulties
Help to find books and
articles for assignments

Killam Library
Ground floor
Rm G28
Bissett Centre
for Academic
Success

In person: Killam Library Rm G28

Killam Library
Ground floor

In person: Service Point (Ground floor)

Help with citing sources in
the text of your paper and
preparation of bibliography

Studying
for Success
(SFS)

Writing
Centre

Help to develop essential
study skills through small
group workshops or oneon-one coaching sessions

Librarian
offices
Killam Library
3rd floor
Coordinator
Rm 3104

Match to a tutor for help in
course-specific content (for
a reasonable fee)

Study Coaches
Rm 3103

Meet with coach/tutor to
discuss writing
assignments (e.g., lab
report, research paper,
thesis, poster)

Killam Library
Ground floor
Learning
Commons &
Rm G25

- Learn to integrate source
material into your own
work appropriately
- Learn about disciplinary
writing from a peer or staff
member in your field

Contact
By appointment:
- e-mail: advising@dal.ca
- Phone: (902) 494-3077
- Book online through MyDal

By appointment:
Identify your subject librarian (URL below) and contact
by email or phone to arrange a time:
http://dal.beta.libguides.com/sb.php?subject_id=34328
To make an appointment:
- Visit main office (Killam Library main floor, Rm G28)
- Call (902) 494-3077
- email Coordinator at: sfs@dal.ca or
- Simply drop in to see us during posted office hours
All information can be found on our website:
www.dal.ca/sfs
To make an appointment:
- Visit the Centre (Rm G25) and book an appointment
- Call (902) 494-1963
- email writingcentre@dal.ca
- Book online through MyDal
We are open six days a week
See our website: writingcentre.dal.ca

