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	Course Syllabus
Chaminade University Honolulu
3140 Waialae Avenue - Honolulu, HI 96816
www.chaminade.edu 


Course Number: BC 334 (Cross-listed with CH 334)
Course Title: Analytical Chemistry
School Name: Natural Sciences and Mathematics
College/School/Division Name: NSM, Division of Chemistry and Biochemistry
Term: Spring 2023
Course Credits: 3
Class Meeting Days/Location/Time for each section:
	Section 01-1	Monday, Wednesday, Friday	Henry Hall 202	8:30–9:20 AM

[bookmark: _Hlk87342733]Instructor Name: Francis Sakai-Kawada
Email: francis.sakai-kawada@chaminade.edu
[bookmark: _Hlk78304911]Phone: 808-735-4868
[bookmark: _Hlk78304923]Office Location: Eiben 207D
[bookmark: _kqtzqxzhho7o]Office Hours: 
Monday, Wednesday, Friday	10:30 – 11:30 AM
OR by appointment

1. University Course Catalog Description 
[bookmark: _p6ygxyvhs4cq]A one-semester course in analytical chemistry where separation techniques and quantitative identifications of chemical entities are discussed. The quantitative techniques include gravimetric, volumetric, and spectrophotometric analyses. Sampling techniques and the statistical treatment of data are also discussed. Offered annually. Prerequisites: CH 204, and CH 323. Concurrent registration in CH 334L required. Cross-listed with BC 334.

2. Course Overview 
BC/CH 334 is a one-semester course in analytical chemistry, also known as quantitative analysis. The analytical methods covered include gravimetric, volumetric, spectrophotometric, and potentiometric analysis.   
The majority of the subject information covered in this course will be presented in lecture.  You are expected to read the relevant material in a general chemistry/analytical chemistry textbook to reinforce your understanding of the material discussed in class. There is a strong emphasis on problem solving, so it is important that you bring a calculator to each class meeting.
[bookmark: _o4c5gflkntpt]
3. Course Prerequisites
· Completion of BC/CH 204 and BC/CH 323 with a grade of C or higher
· Concurrent registration in BC/CH 334L required

4. Required Learning Materials 
· Recommended Text: Daniel C. Harris, Exploring Chemical Analysis, W.H. Freeman, 5th ed., 2013.  
· Scientific Calculator
· Computer with web access

5. Technical Assistance for Canvas Users:
· Search for help on specific topics at help.instructure.com
· Chat live with Canvas Support 24/7/365
· Watch this video to get you started with online guides and tutorials
· Contact the Chaminade IT Helpdesk for technical issues: helpdesk@chaminade.edu, or call (808) 735-4855

6. [bookmark: _2vpuyyb1rzpk]Assessment
The course grades will be based on the following point total and scale. Any changes will be announced in class.

Assignment			Weighted Percent
Attendance and Participation		15%
Quizzes					25%
Midterm Exams				40%
Final Exam				20%

Students can expect timely and regular feedback on homework, quizzes, and exams.

Grading Scale
	GRADE
	Percentage
	

	A
	90 – 100%
	Outstanding scholarship and an unusual degree of intellectual initiative

	B
	80 – 89%
	Superior work done in a consistent and intellectual manner

	C
	65 – 79%
	Average grade indicating a competent grasp of subject matter

	D
	45 – 64%
	Inferior work of the lowest passing grade, not satisfactory for fulfillment of prerequisite course work

	F
	Below 45%
	Failed to grasp the minimum subject matter; no credit given




Quizzes:  There will be 6 quizzes given this semester, each worth 25 points. The quiz will consist of several problems covering material previously discussed in class. 

Midterm Exams:  There will be two midterm exams given this semester. Each will be worth 100 points and you will be responsible for all lecture material covered up to the exam dates. More information about these exams will be given in class.
  
Final Exam:   The final exam is scheduled for Tuesday, May 2nd from 8:30 AM – 10:30 AM.
This exam will not be cumulative.  
[bookmark: _7961evk6e563]
7. Program Learning Outcomes
[bookmark: _Hlk47707770]Biochemistry Mission Statement
Biochemistry is the study of the living organism at the molecular level. It draws on techniques from a broad spectrum of specialized branches of chemistry to study the molecular basis of vital processes. The mission of the Biochemistry Major program at Chaminade is to deliver an excellent education in biological chemistry, preparing students to be innovative, rigorous, and well-trained scientists, educators or health practitioners. The biochemistry degree program recognizes that chemistry is “the central science” and that biochemical processes are essential to all life on our planet. The biochemistry major is composed of sophisticated intellectual content and practical experiences. Students will be exposed to contemporary ideas in biology, a challenging range of chemistry courses and rigorous laboratory courses involving modern techniques and advanced instrumentation. Application of the scientific method, statistical and presentation skills, and critical evaluation of data are foundational to the course progression in the major, which culminates in a capstone research experience. Our undergraduate students experience an education that reflects the research interests and expertise of the faculty, specifically targeting the areas of natural products, synthetic and computational chemistry, cell and molecular biology, signal transduction, genetics and genomics, and integrative biology. The curriculum is synthesized with a rich program of available development activities including internships, conference attendance and preparation activities for the health professions and graduate school.
The vision of the Biochemistry major is linked to key components of the Chaminade educational experience. Our close-knit faculty fosters education in the family spirit, and the rapid progress in techniques and ideas that hallmark biology and chemistry drive our determination to prepare students who can adapt and change. Ultimately, the goal of science is to understand the mysteries of nature and improve the human condition, while recognizing the crucial hierarchy of all organisms within multi-level ecosystems. In particular, the goal of modern biochemistry is to develop novel molecules that address global problems, such as innovative therapies for disease, novel energy sources, and new biomaterials.

Program Learning Outcomes in Biochemistry
Upon completion of the undergraduate program in Biochemistry, students will be able to:
1. Appraise and articulate biochemical processes based on the fundamentals of organic chemistry, inorganic chemistry, analytical chemistry, physical chemistry, and biology as part of their integral and quality education.
2. Construct and employ effective and safe laboratory skills utilizing modern scientific instrumentation and techniques.
3. Analyze, compare, and formulate an interpretation of biochemical data and problems as applied to living organisms and environment.
4. Assemble and assess biological data and compose a scientific analysis report or presentation

	Course Learning Outcomes
	PLO 1
	PLO 2
	PLO 3
	PLO 4
	PLO 5

	1. Discuss the theories upon which the principles of the various common analytical procedures are based.
	X
	
	
	
	X

	2. Explain the details of specific methods of analysis.
	X
	X
	X
	X
	

	3. Evaluate various equilibrium and stoichiometric problems.
	X
	
	X
	
	

	4. Judge the accuracy and precision of experimental data using the necessary mathematical tools.
	
	
	X
	X
	X



Marianist Values (MVs) and Native Hawaiian Values (NHVs) for BC/CH 334
The Natural Sciences Division provides an integral, quality education: sophisticated integrative course content taught by experienced, dedicated, and well-educated instructors.
· We educate in family spirit – every classroom is an ‘Ohana and you can expect to be respected yet challenged in an environment that is supportive, inclusively by instructors who take the time to personally get to know and care for you.
· We educate for service, justice, and peace, since many of the most pressing global issues (climate change, health inequity, poverty, justice) are those which science and technology investigate, establish ethical parameters for, and offer solutions to.
· We educate for adaptation and change. In science and technology, the only constant is change. Data, techniques, technologies, questions, interpretations, and ethical landscapes are constantly evolving, and we teach students to thrive on this dynamic uncertainty.

The study of science and technology can be formative, exploring human creativity and potential in the development of technologies and scientific solutions, the opportunity to engage in the stewardship of the natural world, and the opportunity to promote social justice. We provide opportunities to engage with the problems that face Hawai‘i and the Pacific region through the Natural Sciences curriculum, in particular, those centered around severe challenges in health, poverty, environmental resilience, and erosion of traditional culture. The Marianist Educational Values relate to Native Hawaiian ideas of mana, na‘auao, ‘ohana, aloha and ‘āina. We intend for our Natural Sciences programs to be culturally-sustaining, rooted in our Hawaiian place, and centered on core values of Maiau, be neat, prepared, careful in all we do; Makawalu, demonstrate foresight and planning; ‘Ai, sustain mind and body; Pa`a Na`au, learn deeply.

8. Course Policies
Late Work Policy
We recognize that we are living in extraordinary times and that each student’s situation can change rapidly. It is
important to communicate with your instructor so that they can help you to meet the learning objectives of the
course.

Please be sure to let your instructor know in advance if you cannot attend class for any reason.
· Unexcused absences for two consecutive weeks may result in being withdrawn from the course by the instructor.
· A planned, excused absence must be communicated to the instructor at least one week prior to the class. Necessary arrangements will be made to meet student learning objectives.
· An unplanned, excused absence must be communicated to the instructor within one week of the missed class. Necessary arrangements will be made to meet student learning objectives.

Determination of valid excuses for missed classes is at the sole discretion of the instructor.

Student athletes should communicate absences to the instructor with the earliest possible notice. Students are not allowed to miss class for practices.

Grades of "Incomplete"
Students and instructors may negotiate an incomplete grade when there are specific justifying circumstances. When submitting a grade the “I” will be accompanied by the alternative grade that will automatically be assigned after 90 days. These include IB, IC, ID, and IF. If only an “I” is submitted the default grade is F. The completion of the work, evaluation, and reporting of the final grade is due within 90 days after the end of the semester or term. This limit may not be extended.

[bookmark: _9n6t8ejicnxr]Writing Policy 
[bookmark: _Hlk47709618][bookmark: _Hlk47709462]Plagiarism will not be tolerated and will be checked.

Instructor and Student Communication 
Questions for this course can be emailed to the instructor at [francis.sakai-kawada@chaminade.edu]. I respond to student emails by the next school day in most cases. Typically, this will be within 24 hours, but response time may be longer for e-mails sent during the evening, weekend, or holidays. It is the responsibility of the student to check their email frequently.

Cell phones, tablets, and laptops
Music Devices and Cellular Phones:  Unless specifically permitted by your instructor, use of music devices and cell phones is prohibited during all Natural Science and Mathematics classes, as it is discourteous and may lead to suspicion of academic misconduct.  Students unable to comply will be asked to leave class.

Out of consideration for your classmates, please set your cell phone to silent mode during class. Students are encouraged to bring laptops or tablets to class as the instructor will assign online activities and readings that will require the use of a laptop or tablet. Laptops and tablets should not be misused, such as checking distracting websites. Use your best judgment and respect your classmates and instructor.
[bookmark: _m58nglkroe1n][bookmark: _Hlk47709514]ADA Policy
[bookmark: _l4p9bh6ymaps][bookmark: _Hlk48229485]Chaminade University of Honolulu is committed to providing reasonable accommodations for persons with documented disabilities. If you need individual accommodations to meet course outcomes because of a documented disability, please speak with me to discuss your needs as soon as possible so that we can ensure your full participation in class and fair assessment of your work. Students with special needs who meet criteria for the Americans with Disabilities Act (ADA) provisions must provide written documentation of the need for accommodations from Kōkua ʻIke by the end of week three of the class, in order for instructors to plan accordingly. If a student would like to determine if they meet the criteria for accommodations, they should contact the Kōkua ʻIke Coordinator at (808) 739-8305 for further information (ada@chaminade.edu).

Title IX Compliance
Chaminade University of Honolulu recognizes the inherent dignity of all individuals and promotes respect for all people. Sexual misconduct, physical and/or psychological abuse will NOT be tolerated at CUH. If you have been the victim of sexual misconduct, physical and/or psychological abuse, we encourage you to report this matter promptly. As a faculty member, I am interested in promoting a safe and healthy environment, and should I learn of any sexual misconduct, physical and/or psychological abuse, I must report the matter to the Title IX Coordinator. If you or someone you know has been harassed or assaulted, you can find the appropriate resources by visiting Campus Ministry, the Dean of Students Office, the Counseling Center, or the Office for Compliance and Personnel Services.

Academic Conduct Policy
[bookmark: _Hlk48228945]From the 2020-2021 Undergraduate Academic Catalog (p. 13):
Campus life is a unique situation requiring the full cooperation of each individual. For many, Chaminade is home, school, recreation center, and work, all in one. That makes it a community environment in which the actions of one student may directly affect other students. Therefore, each person must exercise a high degree of responsibility. The university expects students to remain in good conduct standing, which is defined as not currently being under a resolution status (i.e., student conduct probation, suspension, or expulsion). Please refer to the Student Handbook for more details. A copy of the Student Handbook is available on the Chaminade website.

For further information, please refer to the Student Handbook: https://chaminade.edu/wp-content/uploads/2021/04/NEW-STUDENT-HANDBOOK-20-21-Final-3.31.2021.pdf

Credit Hour Policy
The unit of semester credit is defined as university-level credit that is awarded for the completion of
coursework. One credit hour reflects the amount of work represented in the intended learning outcomes and verified by evidence of student achievement for those learning outcomes. Each credit hour earned at Chaminade University should result in 45 hours of engagement. This equates to one hour of classroom or direct faculty instruction and a minimum of two hours of out-of-class student work each week for approximately fifteen weeks for one semester, 10-week term, or equivalent amount of work over a different amount of time.

Direct instructor engagement and out-of-class work result in total student engagement time of 45 hours for one credit.

The minimum 45 hours of engagement per credit hour can be satisfied in fully online, internship, or other specialized courses through several means, including (a) regular online instruction or interaction with the faculty member and fellow students and (b) academic engagement through extensive reading, research, online discussion, online quizzes or exams; instruction, collaborative group work, internships, laboratory work, practica, studio work, and preparation of papers, presentations, or other forms of assessment. This policy is in accordance with federal regulations and regional accrediting agencies.

The instructor may modify elements of this syllabus according to the operational needs of the class.


BC/CH 334 Course Schedule Spring 2023
The Professor may modify elements of this syllabus according to the operational needs of the class
	Week
	
Date
	TOPICS (Tentative Schedule)

	1
	01/09
	Syllabus and Introduction

	
	01/11
	Chapter 0: The Analytical Process
Chapter 1: Chemical Measurements
SI Units and Prefixes, Conversion Between Units 

	
	01/13
	Chapter 1: Chemical Measurements
Chemical Concentrations

	2
	01/16
	HOLIDAY: MARTIN LUTHER KING JR. DAY

	
	01/18
	Chapter 1: Chemical Measurements
Preparing Solutions

	
	01/20
	Chapter 7: Gravimetric Analysis
Examples of Gravimetric Analysis
Precipitation

	3
	01/23
	Chapter 7: Gravimetric Analysis
Precipitation
Examples of Gravimetric Calculations

	
	01/25
	Chapter 7: Gravimetric Analysis
Examples of Gravimetric Calculations

	
	01/27
	Chapter 3: Experimental Error
Significant Figures
Significant Figures in Arithmetic

	4
	01/30
	Chapter 3: Experimental Error
Types of Error
Propagation of Uncertainty

	
	02/01
	Chapter 3: Experimental Error
Propagation of Uncertainty

	
	02/03
	Chapter 4: Statistics
The Gaussian Distribution
Student’s t

	5
	02/06
	Chapter 4: Statistics
Grubbs Test for an Outlier
Constructing a Calibration Curve

	
	02/08
	Chapter 5: Quality Assurance and Calibration Methods
Basics of Quality Assurance
Validation of an Analytical Procedure

	
	02/10
	Chapter 6: Good Titrations
Principles of Volumetric Analysis
Titration Calculations

	6
	02/13
	Chapter 6: Good Titrations
Solubility Product
Titration of a Mixture

	
	02/15
	Review: Exam 1

	
	02/17
	Exam 1

	7
	02/20
	HOLIDAY: PRESIDENT’S DAY

	
	02/22
	Chapter 8: Introducing Acids and Bases
What Are Acids and Bases?
Relation Between [H+], [OH-], and pH

	
	02/24
	Chapter 8: Introducing Acids and Bases
Strengths of Acids and Bases
pH of Strong Acids and Bases

	8
	02/27
	Chapter 8: Introducing Acids and Bases
Weak-Acid Equilibrium
Weak-Base Equilibrium

	
	03/01
	Chapter 9: Buffers
What You Mix Is What You Get
The Henderson-Hasselbalch Equation

	
	03/03
	Chapter 9: Buffers
A Buffer in Action
Preparing Buffers

	9
	03/06
	Chapter 9: Buffers
Buffer Capacity
How Acid-Base Indicators Work

	
	03/08
	Chapter 11: Polyprotic Acids and Bases
Amino Acids Are Polyprotic
Finding the pH in Diprotic Systems

	
	03/10
	Chapter 11: Polyprotic Acids and Bases
Which Is the Principal Species?

	10
	03/13
	Chapter 12: A Deeper Look at Chemical Equilibrium
The Effect of Ionic Strength on Solubility of Salts
Activity Coefficients

	
	03/15
	Chapter 12: A Deeper Look at Chemical Equilibrium
Activity Coefficients
Charge and Mass Balances

	
	03/17
	Chapter 12: A Deeper Look at Chemical Equilibrium
Charge and Mass Balances
Systematic Treatment of Equilibrium

	11
	03/20-24
	SPRING RECESS

	12
	03/27
	HOLIDAY: PRINCE KUHIO DAY

	
	03/29
	Review: Exam 2

	
	03/31
	Exam 2

	13
	04/03
	Chapter 21: Principles of Chromatography and Mass Spectrometry
What is Chromatography?

	
	04/05
	Chapter 22: Gas and Liquid Chromatography
Gas Chromatography

	
	04/07
	HOLIDAY: GOOD FRIDAY

	14
	04/10
	Review: Chromatography and Gas Chromatography

	
	04/12
	Chapter 22: Gas and Liquid Chromatography
HPLC

	
	04/14
	Chapter 14: Electrode Potentials
Redox Chemistry and Electricity
Galvanic Cells

	15
	04/17
	Chapter 14: Electrode Potentials
Standard Potentials
The Nernst Equation

	
	04/19
	Chapter 14: Electrode Potentials
E° and the Equilibrium Constant

	
	04/21
	Chapter 18: Let There Be Light
Properties of Light
Absorption of Light

	16
	04/24
	Chapter 19: Spectrophotometry: Instruments and Applications
The Spectrophotometer
Analysis of a Mixture

	
	04/26
	TBA

	
	04/28
	Last Day of Instruction
Review: Final Exam

	17
	05/02
	Final Exam (8:30 AM – 10:30 AM)
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