KENNESAW STATE
UNIVERSITY

SYLLABUS
COLLEGE OF SCIENCE AND MATHEMATICS
DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY
CHEM4310L: ADVANCED ANALYTICAL CHEMISTRY,
FALL 2024

Course Information

Section 02 (CRN 85781) Class meeting time: 8am - 10:45am, Wednesdays
Section 03 (CRN 85782) Class meeting time: 2pm - 4:45pm, Wednesdays
Modality and Location: Face to Face course; SC 450

Instructor Information

Name: Wei Zhou

Email: wzhou2@kennesaw.edu

(Place “CHEM4310L and Section #” in the subject and identify yourself so your email will not be moved
to the spam folder!)

Office Location: SC 426 Office phone: (470) 578-2424

Office Hours: 10-11am on Tuesday; 11am - 1pm on Wednesday & Thursdays, or by appointment.

Preferred method of communication: face-to-face communication during my office hours
Important dates:
1t day of class: Aug. 12!"; Last day of class: Dec. 2"¢; Holidays: Sep.2 & Nov. 25 ~ Dec.1%!

Registration Drop-Add: Begins 8:00 a.m. on Aug.12, ends 11:45 p.m. on Aug. 16). By Aug.16™, 2024,
you should decide whether you are staying in the class as you will have seen the level of intensity that will
be expected.

Withdraw: Oct. 25", 2024 (Friday) is the last day to withdraw without academic penalty. Students who
officially withdraw from courses before the last day to withdraw without academic penalty will receive a
grade of “W” and receive no credit. Students who officially withdraw after the last day to withdraw without
academic penalty and before the last week of the semester or who have exceeded the maximum number
of withdrawals will receive a grade of “WF,” which will be counted as an “F” in the calculation of their



grade point average. If you are considering withdrawing from the course, please consult your instructor so
that you may make the most informed decision.

Course Description

3 Credit Hours

Prerequisite: CHEM 3601 or CHEM 3050

This course will discuss the advanced theories and methods in analytical chemistry emphasizing
newer analytical methods in practice in modern laboratories.

Course Materials

Recommended Texts: Principles of Instrumental Analysis, 7" Edition Douglas A. Skoog | F.
James Holler | Stanley R. Crouch

Reference books:
Daniel C. Harris, Quantitative Chemical Analysis, 10" Ed., W. H. Freeman and Company

Technology requirements: KSU D2L On-Line Access (http://d2l.kennesaw.edu/)

Safety googles/glasses | You are required to wear safety glasses every time you are present in

the lab.
Proper clothing in F2F | Including socks that are made to cover your ankle. See laboratory
lab safety rules (in d21).
D2L On-Line Access http://d2l.kennesaw.edu/

Lab experiments, pre-labs, and additional reading

material are posted on D2L.

Lab Notebook A hard bound, unused (new), ruled or graphed notebook.

A guideline for notebook is at the end of this syllabus.

Pen Only a pen can be used in your notebook. No pencil!
Calculator Calculator: Any one of the following. The TI-30X is
recommended.

a) Casio: All fx-115 and fx-991 models ("fx-115" or "fx-
991" in its model name.)
b) Texas Instruments: All TI-30X and TI-36X models
("T1-30X" or "TI-36X" in its model

name.)
Other materials A metric ruler, a sharpie, and a flash drive



http://d2l.kennesaw.edu/

Learning Outcomes

This course and its lab component meet the requirements for ACS accredited requirement as listed by
ACS:

A sequence of courses that includes modern quantitative analytical chemistry and instrumental analysis
at the undergraduate level should present an integrated view of the theories, chemical methods, and
instrumental techniques for solving a variety of real problems in chemical analysis. Students should
receive a coherent and progressive treatment of the various aspects of problem definition, selection of
analytical method, experimental design, and data collection and evaluation. The problem-oriented role of
chemical analysis should be emphasized throughout the student's experience. The student should
emerge from an undergraduate program of studies in analytical chemistry with the following
competencies:

Understand the distinction between qualitative and quantitative goals of determinations

Understand comparison and critical selection of methods for elemental and molecular analyses

Knowledge of sampling methods for all states of matter

Understand statistical methods for evaluating and interpreting data

Understand concepts of validation of data and experimental design

Understand sources of error in chemical and instrumental analysis

Understand interferences in chemical and instrumental analysis

Understand theory and operational principles of analytical instruments including electronic

components

Exposure to computer-based data acquisition systems for analytical instruments

Understand the concept of instrument calibration

¢ Fundamental understanding of the principles of and instrumentation for atomic, molecular,
electroanalytical methods, chromatography and other methods of separation, and mass
spectrometry,

e Understand basic concepts of stoichiometry and basic chemical reactions involving analytes and
ordinary reagents

¢ Understand the importance to quantitation of equilibrium and kinetic aspects of chemistry.

e Understand concepts of availability and evaluation of analytical standards.

e Understand standardization methodology.

Individual topics in analytical chemistry should be presented in the framework of a systematic approach
which emphasizes functional roles, facilitates comparison of performance characteristics, and provides a
pattern the student can use to understand related topics not included in the formal course work. The
courses should include discussion of approaches to optimize performance characteristics such as
selectivity, sensitivity, uncertainty, and limit of detection. Examples should be drawn from modern
biological materials and environmental chemistry.

Course Objectives: In accordance with the above learning outcomes, the purpose of this course is to
empower students with the theory and practice of modern analytical instruments. Only if/when the student
understands the theory and practice will he/she make intelligent choices of what instrument to use for a
given situation. This understanding is important for students of chemistry, biochemistry, forensics,
geology, health-related sciences, engineers, and environmental sciences. Theory of available
instruments in our labs will be covered.



Course Requirements and Assignments

Attendance:

Attendances will be checked at the beginning of each lab. Arriving more than 20 minutes late will
result in you not being able to do the experiment. “Students are solely responsible for managing their
enrollment status in a class; nonattendance does not constitute a withdrawal.”

Absences:

You may miss one or two lab period due to medical or unexpected reasons. The third absent lab
day in this semester result in an automatic F. If you miss a lab, you cannot write a report on it.

If you miss a lab for illness/bereavement (documentation must be provided), a grade adjustment will be
made on a case-by-case basis.

Pre-lab quizzes:
Pre-lab quizzes will be due at the start of the experiment. No pre labs are to be completed at the start
of the lab experiments.

Lab preparation:

For coming experiment, the lab notebook needs to be prepared with experiment title, lab purpose, major
procedure steps, and ruled tables set up to receive data like the report sheets provided. If students fail
to have their lab notebook prepared, they cannot do the experiment. This will be a missed lab.

Lab reports:

The lab is scheduled to meet for 2.75 hours per week. Lab calculations in this course are intensive, thus
students are given one week to submit their lab reports after they finish an experiment in laboratory. All
lab reports are full reports! Experience shows that lab reports worked out within three to five days from
the day the lab was performed are of higher quality than lab reports worked out two days before the
submission date.

As you prepare your reports, you are expected to perform all calculations, determine the precision of your
results, reject outliers, and where appropriate, perform additional experiments to improve accuracy and
precision. You should strive for excellence in your lab reports. Remember that your instructor knows
exactly what is given in your unknowns and will compare your answer to the true value. In quantitative
analysis, accuracy and precision will count in your final result. It is the student’s obligation to seek help
from the instructor about any portion of the lab that is misunderstood. Students will lose points for
submitting low quality lab reports.

Reports are due at 11:59 p.m. on the scheduled due date in D2L. Late reports from 1 minute to 24
hours late are accepted with a 10% deduction; after that you will get the 25% for attending a face-
to-face lab.

Project:

The second half of the semester will be devoted to projects of your choice. Students will work as partners.
However, each student must make a significant contribution to the project in order to obtain a respectable
grade. The purpose of the project is to provide a solid experience for those students who may not have had
the opportunity to work one on one with a professor. We take these projects seriously. Oral presentations
will be held before the final lab exam either during the lab time (or at the KSU Scholar Symposium). Some
student projects have actually been published in peer-reviewed journals, a good thing for the student and
the professor.



Lab final:

Lab Final Exam will test your practical knowledge of the principles and practices learned throughout the
semester, including both calculations and conceptual questions. You should have this in your mind as the
semester progresses. Do not become reliant on your partner to complete the experiment. You will not
receive a good grade on the final if you cannot perform the necessary skills.

Laboratory Report Guidelines and Lab Schedule:

A document of lab report guideline to guide students on what constitutes a high-quality lab
report, a document of lab schedule, and a later document of the course project will be available in
d2l. and they both important parts of this syllabus.

Evaluation and Grading Policies

Pre Lab Quizzes 100 10%
Formal Lab Reports 400 40%
Project report (1 x 200) 200 20%
Lab Notebook and Preparation | 100 10%
Lab Final 200 20%
Total 1000 100%

Grading will be a weighted average of the numerical grades accumulated according to:

F <60%; D:60-69.9%; C:70-79.9%; B: 80 —-89.9%; A: 90 - 100%

g 3

-~ =
| will round up grades if they are > or = .5 or above, for example, an 89.6 is an A, but 79.2 is a C.

Course Policies

Academic Integrity: Every KSU student is responsible for upholding the provisions of the Student Code
of Conduct, as published in the Undergraduate and Graduate Catalogs. Section Il of the Student Code of
Conduct addresses the university’s policy on academic honesty, including provisions regarding plagiarism
and cheating, unauthorized access to university materials, misrepresentation/falsification of university
records or academic work, malicious removal, retention, or destruction of library materials,
malicious/intentional misuse of computer facilities and/or services, and misuse of student identification
cards. Incidents of alleged academic misconduct will be handled through the established procedures of the
Department of Student Conduct and Academic Integrity (SCAI), which includes either an “informal”
resolution by a faculty member, resulting in a grade adjustment, or a formal hearing procedure, which may
subject a student to the Code of Conduct’'s minimum one semester suspension requirement. See also
http://www.kennesaw.edu/scai/content/ksu-student-code-conduct. Please note the following additional
guidelines for CHEM 4310L.:



e All assignment and HW must be completed and turned in individually. BE CAREFUL!
Copying or paraphrasing either all or a portion of another student’s lab report or other
source is easily detected. Plagiarism counts as academic misconduct!! If you have any
doubts, please feel free to email your instructor for clarifications about plagiarism, data
sharing, and collaboration in the lab.

¢ All incidents of academic misconduct will be reported to the chair of the department of
Chemistry & Biochemistry, as well as to the office of Student Conduct and Academic
Integrity (SCAI).

e Only non-programmable calculators are allowed during the exams and final exam. No
additional non-medical electronic devices may be used.

e The d2l tool Turnitin will be used for the purpose of detecting plagiarism and cheating.
Student must Not post or discuss content and questions in homework, practice test, unit
tests, final exam, assignments, laboratory reports, essays, projects, term papers, etc. to
any online website or online platform such as chegg.org, GroupMe, or other places that not
the part of this class.

Institutional Policies

Federal, BOR, & KSU Required Syllabus Policies

Policy regarding artificial intelligence (Al): Al Use Allowed, but Not Required:

In this class, you are required and expected to write all assignment, lab and project report, and
paper and article using your own data, your idea and analysis, and your words. You can use Al
to revise your writing in any assignment or lab report. However, you should note that all Al
generative tools still tend to make up incorrect facts (especially for scientific discussion and
collusions), fake citations, code generation models tend to produce inaccurate outputs, and
image/art generation tools can produce copied work or offensive products. You will be
responsible for any inaccurate, biased, offensive, or otherwise unethical content you submit
regardless of whether it originally comes from you or an Al tool. If you use an Al tool, its
contribution must be credited in your submission. The use of an Al tool without
acknowledgement is cheating and constitutes a violation of the KSU Code of Academic
Integrity.

KSU Student Resources

This link contains information on help and resources available to students: KSU Student
Syllabus Resources

Accommodations for Student Success: Any student with a documented disability or medical condition
needing academic accommodations for class related activities or schedules must contact the KSU Office
of Student Disability Services. Students may also contact their instructor to discuss specific
accommodations. Written verification from the KSU Student Disability Services at
https://sds.kennesaw.edu/index.php will be required to grant accommodations. No requirements exist


https://cia.kennesaw.edu/instructional-resources/syllabus-policy.php
https://cia.kennesaw.edu/instructional-resources/syllabus-resources.php
https://cia.kennesaw.edu/instructional-resources/syllabus-resources.php

those accommodations be made prior to completion of this approved University documentation. All
discussions will remain confidential.

Students will not be given an accommodation without going through the formal process.
https://sds.kennesaw.edu/

Student Athletes: Student athletes are required to contact their course instructor during the first week of
class with their schedule of planned events that are away from campus.
Course Schedule

Laboratory Notebook Guidelines:

A hard bound, ruled notebook is required for the recording of data and observations as they occur.
Students will NOT be allowed to carry out any experiments without their notebook. All entries must be
made in ink. Number all pages, each side, before you use the book.

For each experiment, give the title and a brief statement of the principles involved. Refer to the lab
manual for the procedure. Record crucial details in the notebook, for example, amounts, volumes,
concentrations, drying times, temperatures, details of the preparation of solutions, etc. Chemical
equations should be given for all reactions. All observations and data values must be recorded directly,
as obtained. Numerical values should be labeled correctly with respect to units. Ruled tables with proper
column headings are convenient for recording sets of data and these tables should be created before
entering the lab room. Use the right side for neat tables and leave the left side for notes that are written
during the lab.

The transcription of results from a temporary record to the journal is unacceptable because of the
possibility of loss or incorrect copying of the data. If you have reason to believe a numerical value has
been incorrectly recorded, do not erase or obliterate the entry. Simply cross it out with a single line and
record the correct value. Do not write over incorrect numbers. All data should be recorded. A number or
observation considered meaningless at the time of the experiment may become significant in the light of
later knowledge. Every effort should be made to keep a neat and orderly notebook. Don’t be unduly
stingy with paper. The reasonable spacing-out of data is an aid of neatness and makes for easy reading
and ready reference.

A proper notebook will state what was done in such a way that you, or another worker, should understand
and repeat the work in the exact same manner at a future date. Convincing illustration of the value and
significance of a properly kept notebook is given by patent litigation in the Courts where decisions
(involving hundreds of thousands of dollars) about priority of discovery have, in large measure, been
rendered on the basis of the relative merits of the laboratory notebooks of the litigants. Each and every
page on which laboratory data are recorded must bear your signature and the appropriate date on the
last line and elsewhere if data obtained on more than one day are recorded on the page. For clarity,
March 10 is not a date that would be accepted in a Court of Law. Do not use 10/03/22 since on one side
of the Atlantic this means October 3, 2022 and on the other side it means March 10, 2022.



