CHEM 251 - ANALYTICAL CHEMISTRY - Spring 2019
Lectures: Mon., Wed. & Fri. 1:00 - 1:50 pm EBA-410
Labs: CLS 424 Tue. or Thur. 8:00 - 12:40 or 1:00 - 5:40

Instructor: Prof. Christopher R. Harrison
Office: GMCS-213E

Office hours: By appointment - https:/harrison-sdsu.youcanbook.me
email: charrison@sdsu.edu

Textbook: “Analytical Chemistry 2.1” David Harvey (FREE)
Downloadable at: http://bit.ly/2kQioMo or as print on demand from the

bookstore

Lab Manual: Free electronic lab manual and notebook through benchling.com

Course Objective: This course will allow you to develop the foundational knowledge to
understand modern analytical chemistry tools and techniques. This is done by learning
how fundamental equilibria, and chemical reactions, alter the quantitative composition of
a chemical system. In particular this course focuses on the quantitative aspects of
chemistry, and the mathematical treatment of chemical equilibria.

Expected Student Learning Outcomes:

+ Students will evaluate and interpret the error and uncertainty in measurements.

« Students will apply statistical tools, such as Student T’s, F, and Grubbs tests to the
comparison of data from chemical analyses in order to identify different and/or
equivalent results.

Students will be introduced to a range of sampling techniques/methods and their
advantages and limitations.

+ Students will apply their knowledge of acid/base equilibria for the preparation and
evaluation of buffers to meet specific requirements.

+ Students will be chemical equilibria using both chemical concentrations and
chemical activities, thus identifying the limitations in the use of chemical
concentrations in calculations.

Students will explore a range of titrimetric analysis techniques and use their
knowledge of the related chemical equilibria to predict the chemical changes through
the process of the titrations.
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Students will be introduced to the techniques related to gravimetric chemical
analysis.

+ Students will apply their knowledge of redox chemistry to the calculation and
evaluation of electrochemical analytical methods.

« Students will quantify chemical concentrations based on spectroscopic data, relating
chemical interactions with light to the quantity of chemical present in solution.

+ Students will be introduced to the fundamental equilibria which govern
chromatographic chemical separations.

Lecture format: As this is a flipped classroom the lectures have been prerecorded and
are available through Blackboard. The lectures are to be watched as “homework” prior
to coming to class. The class time will be used to work on problems and master the
topics covered in the lectures.

Course Materials:
All course materials (aside from the textbook and lab manual) will be made available
through Blackboard.

Homework:

Most weeks there will be a homework assignment. The homework is more challenging
than typical exam questions. The homework is designed to be done in groups. With
only one result submitted and graded by each group. Group size and policy will be
discussed and finalized in class.

Lab Results:
All lab results will be submitted via through a Google form. Lab results will need to be
submitted periodically, as indicated in the course calendar.

Lab Notebook:

Digital lab notebooks, benchling.com, will be used in this class. Details on how the lab
notebooks work will be reviewed

Your digital lab notebooks will be evaluated and graded by your TAs in the week after
each analysis submission deadline. A grading key will be provided through Blackboard.



http://benchling.com

Exams:

All mid-semester exams (4) will take place in the regular class time in the designated
classroom. The exam questions will include calculations and theory, from both the
lectures and labs. The final exam is scheduled by the university and will be two hours
long, the final exam is a cumulative exam.

Grading Plan:

As with any course, the grade that you receive is based upon your demonstrated
knowledge of the course material. With this in mind, each graded element of this
course will be used to evaluate your mastery of the material. You will enter the course
with a total of ZERO points, doing assignments, labs and exams will earn you points.
The total number of points that you earn will determine your final course grade.

In the tables below you will find the point values for each course component.

Component Quantity Each Total % of Total
Lab Notebook 3 5,5,5 15 4%
‘Homework 2 s e 1%
LabResuts | Best7ofs o 0 6%
o] z I
Mid-eemester Exams | s s 200 %

Final Exam
(cumulative)




Lecture schedule

Week Dates Topics Chap. Videos Prg:tltsem
1 1/23 - 1/25 Analyticalcgllwceurgﬁgzsoverview, 1 1-3 1
2 1/28 - 2/1 NSRBI el & OA-E&4A 47 2

Measurements

s om.as | D rtutons & Sttitcsl BF 815 35
s um-2n5 | Sampling & Equiibrium ~ 7A-C&6AF 1619 67
. Mom21s | Exam1-Videos1-19
5 2M8-2/22 |  Acid-BaseEquiibium  6G 2022 8
6 2.3 | Buffers . eH 2325 9
7 a4-3/8 | Actviycoeficients & Equilbria 61 2627 10
. Men3mt | Exam2-Videos 2027
8  3/11-315 | TiimelricAnalyses - acidbase ~ 9A-B 2831 1112
9  3/18-3/22 gg:gg;l’;‘ziyffjox 9C-D 3237 1315
10 3/25-3/29 T“”g‘j;:&g?ﬂ?\’zes : oF 3839 16
. an-a45 | springBresk
. Mona4s | Exam3-Videos 2830
11 48-412 | Standardization & Calioration ~ SABCE 4043 17
12 4M5-419 |  Electrochemical Analyses  MAB 4447 18
13 4/22-4/26 |  SpectroscopicAnalyses  10ABD-G 4852 19
. Mon.ame | Exam4-Videos 40-52
14 4/29-5/3 nggigﬁ;ﬁggé & 12 53-56  N/A
15 se-s® | e
- Fhssm0 | Final Exam 1:00-3:00pm  Cumulative




Lab Schedule:

Labs begin on January 29th.

The first two weeks of the lab are designated for lab check-in and equipment
calibration - come to the labs prepared.

There will be a set schedule for each student to do the analyses.

The lab grades are based on your quantitative analysis results for each lab, those
results are submitted through Blackboard, with the grade determined by the accuracy
of the analysis.

There are four designated lab submission deadlines (see Course Calendar) when a
specific number of analyses must be submitted for grading.

Labs can be graded upon request outside of the scheduled submission deadlines.
Labs will only be graded ONCE. The grade received is FINAL.

If the grade for an analysis is below 5 points the student can earn up to 2 points of
credit. To do this the student must meet with Dr. Harrison and present a viable
reason for why the analysis result was so far from the true value. If a definitive cause
for the error can be found, the student will get 2 points of credit added back to their
score. If no clear source of error is found they will receive 1 point of credit.

Grading:

The lab grades are determined by the accuracy of your analysis and are ranked out
of 10 points. To obtain 10 points for a lab you must have a very accurate analysis.
The lowest grade for any submitted lab will be 2 points.

Your final letter grade will be determined based upon the total

number of points you have earned throughout the course. A Letter  Cutoff
tentative grade distribution (in percentages) is tabulated to the A 85%
right. Note particularly high or low class averages may shift the A 80%
grade distribution.

Note: The grading scale (right) is only an example. You are NOT 5 76%
guaranteed the corresponding letter grade for achieving a given B 73%
percentage grade. Your final letter grade will be influenced by B- 70%
the overall class grade distribution to reflect your rank in s e
comparison with your classmates. .
The Grade Center in Blackboard is used to display all your ¢ 68%
individual grades, it is not used to calculate your final grade, due C- 60%
to the best X of Y nature of some of the grading components. D 53%
Please use the Grade Center to verify that the correct grade has F <53%

been entered for your assignments and midterms.



On-Line Material:

* Please ensure that Blackboard has your correct/active email address as the
Blackboard email feature will be frequently used to relay pertinent course information.
It is your responsibility to ensure that you are receiving these communications.

» All course materials will be distributed and accessed through Blackboard.

* Some course components will be conducted through Google Drive, such as Google
Forms for the submission of lab results. Links to these items will be provided through
Blackboard.

Absence & Deadline Policies:

» All deadlines are firm and extensions will not be provided on an individual basis.

» Technology failures (e.g. webpages not loading, dog ate my computer, internet being
down...) are likely to occur, do not leave the submission of homework or labs to the
last minute. No extensions will be provided for such occurrences.

» Each student will be allowed one unexcused absence from a lab. For this absence
the student will be allowed to make-up the missed lab period in one of the other lab
sections. The student is not guaranteed to have access to any of the labs that
require advanced sign-up when making-up a lab in a different lab section.

» Subsequent absences from lab may be allowed to be made-up provided that there
was appropriate justification, as determined by the course instructor, for the missed
lab.

» Unexcused absences for an exam will be treated as a zero. If an excused absence is
allowed (e.g. medical reason, conference schedule conflict...) the points value for the
exam will be redistributed over the other exams.

Test Accommodations:

If you are a student with a disability and believe you will need accommodations for this
class, it is your responsibility to contact Student Ability Success Center at (619)
594-6473. To avoid any delay in the receipt of your accommodations, you should
contact Student Ability Success Center as soon as possible. Please note that
accommodations are not retroactive, and that | cannot provide accommodations based
upon disability until | have received an accommodation letter from Student Ability
Success Center. Your cooperation is appreciated.

Note: All students receiving test accommodations through the Student Ability Success
Center’s Test Accommodation Center (TAC) enrolled in this class for Spring 2019 will be
participating in a test booking pilot program.This will involve students and instructors
using an online module for communicating with the TAC instead of the paper forms
currently in use for scheduling any quizzes or exams for this class.



Student’s feedback will be invaluable as the TAC optimizes the new system for the
official roll-out. Opportunities for informing the TAC about your experience will happen
several times throughout the semester.

To book a testing appointment or to get more information on how to use this new system
please visit https://sascportal.sdsu.edu/ClockWork/custom/misc/home.aspx. Questions
about the pilot program or TAC operations should be directed to the TAC office (ph:
619-594-2643, email: tac.sasc@sdsu.edu or in person, M-F: Calpulli 1300)



