CHEM 211 

Quantitative Analysis 







Winter Quarter 2009
Instructor: Dr. Douglas D. Wick 






Phone: 206-587-5402
Office: SAM 418








Email: dwick@sccd.ctc.edu
Office Hours: MW 9:30-10:30, T 1:30-3:30, W 1:30-2:30 and by appointment

Course Website:  


     








http://seattlecentral.edu/faculty/dwick/
Lecture: Section 01 (Item #1112) MWF 8:00-8:50 in SAM 400

Lab: TTh 8:00-10:50 in SAM 403

Pre-Requisites: Current enrollment in the Biotechnology Program

Textbooks:

Required: Harris, D. C. “Exploring Chemical Analysis” 3rd edition, W. H. Freeman and Company, 2005

Note:  Laboratory Procedures may be downloaded from: http://bcs.whfreeman.com/exploringchem3e.  Click on the lab experiments link, and download or open the experiments pdf file.

Other Equipment:

Required: A non-programmable, non-alphanumeric scientific calculator capable of handling scientific notation, logarithms, and exponents.  Do you have fresh batteries in your calculator?
Required: A bound composition book that is ruled and numbered.  This need not be expensive.

Required: A pair of ACS approved safety goggles
Course Content:

This course will provide a survey of techniques and concepts in quantitative analysis.  The quantitative skills emphasized in this course are applicable to any type of experimental analysis in biological, chemical, or environmental sciences.  Special emphasis will be placed on careful data collection, appropriate data analysis (use of statistical analysis and spreadsheet software), and proper quantitative use of laboratory equipment, such as volumetric glassware, an analytical balance, a pH meter, a UV-vis spectrophotometer, and a computer-interfaced gas chromatograph-mass spectrometer (GCMS).

Evaluation and Grading:

Tests: There will be four, 50-minute in-class tests scheduled for the dates given in the course outline.  All new material covered prior to one day before the test day is subject to examination.  The final examination is cumulative and will not be returned.  Exam keys will be posted on the class bulletin board across from my office door (SAM 418) and on the course website.

Quizzes: Quizzes, both announced and unannounced, may be given.  Quiz keys will be posted on the class bulletin board across from my office door (SAM 418) and on the course website.  See laboratory section concerning pre-lab quizzes.

Homework: If wish to fully develop your problem solving skills to be evaluated on tests, you should spend a minimum of 2 hours study outside of class for each hour of lecture.  You should not expect all problems on tests to be similar to those that you do for homework or to those covered in lecture.  Your preparation for a test should include working problems that go beyond a given assignment.  All homework assignments will be listed on the course website.

Laboratory:  You will submit a formal laboratory report with a photocopy of your data from your lab notebook.  Refer to the laboratory notebook section for details about proper notebook keeping.  Notebooks may be collected at random for grading.  

Assigned Points (subject to change):



Midterm Exams, 4 @ 25 points

100 points

Laboratory Reports 9 @ 35 points
315 points

Final Exam




75 points






-------------

Total 




490 points

---------------------------------------------------------------

Other




       points

New Total 




       points

Non-traditional grading options: "I" (incomplete); "N" (audit), "NC" (no credit), and "W" (official withdrawal).  Non-traditional grades might not be acceptable when evaluated by other institutions and agencies, and may jeopardize future educational opportunities and/or your current or future visa or financial aid status.  For more details concerning the meaning of these grades and how they may be given, and deadlines for each option, refer to the latest district catalogue.  I will not grant a grade of "NC" after completing the 10th week of the quarter.  A student who changes his/her grade to "N" and wishes to receive that grade must maintain daily class attendance and participate.

Tentative
Course Outline and Test Schedule
	Week
	Day
	Chapter Reading Assignments in Harris

	1
	Jan. 5-9
	Ch. 0 (focus on section 2)

Ch. 1

Ch. 2 

Ch. 3 

	2
	Jan. 12-16
	Ch. 4                                                                                                 
                 Friday, January 16- Last Day to Withdraw (W) without Instructor's Permission

	3
	Jan. 19-23
	Ch. 7 (sections 1-3)                                                                       

Ch. 6                                                                                        Test #1: Wednesday, January 21
Ch. 8

              

	4
	Jan. 26-30
	Ch. 9 

Ch. 10                                                                                               Test #2: Friday, January 30

	5
	Feb. 2-6
	Ch. 10 continued                                                                      

	6
	Feb. 9-13
	Ch. 13 (sections 1-4)                                                                       Test #3: Friday, February 13

	7
	Feb. 16-20
	Ch. 18  

Ch. 19 (sections 1, 4, & 5)                                

                                                           

	8
	Feb. 23-27
	Ch. 21                                                                                         

Ch. 22                                                                                             Test #4: Friday, February 27
                      Friday, February 27-Last Day to Withdraw (W) with Instructor's Permission          

	9
	Mar. 2-6
	Ch. 23 (sections 1 and 2)                                                                                       

	10
	Mar. 9-13
	Ch. 23 continued           

                Friday, March 13-Last Day to Change Grade to NC with Instructor's Permission      

	11
	Mar. 16-20
	TBA                                                                                                       

	12
	Mar. 17-18 & 19
	TBA                                                                  Final Exam Monday, March 23, 8:00-10:00 


The final exam covers all chapters in Harris described above and all completed labs.

The final exam will be given on Monday, March 23, 8:00-10:00.
Tentative Lab Schedule

You are required to perform all labs. It is essential that you come to lab prepared. There will not be enough time to finish the experiment if you begin by reading the procedure, or preparing your notebook for the first time on the day of a particular lab.   Also, I have an 11:00 class on Tuesdays and Thursdays, and the lab will end, with all students leaving the lab, at 10:50.  All labs must be performed individually unless specified by instructor. Students must maintain their own lab notebooks. Copying any part of another individual's data or notebook information is forbidden and will result in a score of zero for the experiment.

Schedule of Laboratory Sessions for CHE 211

	Week
	Day
	Experiment in Harris

	1
	Jan. 6, 8
	T: Introduction, Check-In, Safety             Th: #1-Calibrate Class A Buret 

	2
	Jan. 13, 15
	T: Gravimetric Analysis-Handout             Th: Gravimetric Analysis cont.

	3
	Jan. 20, 22
	T: #4-Pennies from Analytical                   Th: Pennies Continued.

                   Heaven
                                                                         Dry KHP and store in desiccator
                                                                        Prepare NaOH sol’n for next week                                                                                                                                                                                                                                                                                                                                          

	4
	Jan. 27, 29
	T: #6-Titrate NaOH solution                       Th: #6 cont.-Titrate HCl solution

	5
	Feb. 3, 5
	T: #7-pH titration                                         Th: #7 cont. 

                                                                      Dry EDTA at 7:00 am

                                                                      Prepare EDTA sol’n for next week

	6
	Feb. 10, 12
	T: #11-EDTA titration                                  Th: #11-cont.

	7
	Feb. 17, 19
	T: #21                                                            Th: #21 cont.  

	8
	Feb. 24, 26
	T: GCMS Lab                                               Th: GCMS Lab cont.

                                                                       Pack IE Columns for next week

	9
	Mar. 3, 5
	T: #29                                                             Th: #29 cont.

	10
	Mar. 10, 12
	T: TBA                                                           Th: TBA

	11
	Mar 17, 19
	T: Lab Practical                                              Th: Check-Out


Lab Notebook Format

A legible and accurate lab notebook is essential for good experimental work of any kind.  Communication of accurate information is crucial for progress in science.  Make sure to start every lab on a new page. Use a permanent BLUE or BLACK ballpoint pen - no markers or ink that could run. Write legibly in complete sentences with proper grammar and punctuation.  Also use your own words; if you want to use words from another source you must accurately cite that source.  You should maintain your notebooks at all times and keep them current.  I will randomly collect them throughout the quarter for evaluation.
The notebook should include:

1.   
Table of contents - Title of lab (short but descriptive) and page numbers for the lab must be included.  Use the first three pages of the notebook for the TOC.  Do not use titles such as “Lab 21”, they amount to no information for the reader.

Parts 2-5 Constitute the Title Section
2. 
Title of the experiment - A descriptive title is useful. Do not title your experiments "Lab 21" as this does not inform the reader about the type of experiment performed.  Use your own words.

3. 
Bolt Measurement - You should use the bolt provided for you to determine if a balance is calibrated properly. Always record the mass of the bolt prior to starting each experiment.  Use the same balance each time.  Show all significant figures and include units.

4. 
Temperature- Always record the temperature of the room as this factor may affect your measurements.  Show all significant figures and include units.

5. 
Date - Record the date the experiment is started and completed. Use month, day, and year format, i.e. January 4, 2005.  The date may also be recorded as 010405.

Parts 6-7 Constitute the Purpose Section
6. 
Purpose - Write several complete sentences explaining what will be done, how it will be done, and what equipment will be used.  Always use your own words in addition to citing borrowed phrases or ideas.  This is not meant to be a statement of the procedure but may contain general aspects of the procedure used.

7. 
Balanced Equation - If the experiment involves a reaction, provide the balanced equation. Be sure to include the states of matter of each chemical species in the reaction.

Parts 8-9 Constitute the Materials and Methods Section
8. 
Materials - List the chemicals used in the experiment. Include concentrations, lot numbers, expiration dates, sources, and catalog numbers.   If someone else has prepared the solution previously, record date prepared, who prepared it, and the source. List equipment used - include ID number, calibration date, and model number.  You may photocopy and paste the materials section from the online source but make sure to update it and add the information about analytical equipment used.

9. 
Procedure - Briefly describe the equipment and the procedure followed. Photocopied sections from the text may be inserted, flow charts are also useful. Make sure to initial any inserts that are taped into your notebook. If you need to calculate a value to perform the lab, have someone verify your calculations - have them initial your calculation.

Parts 10-13 Constitute the Data and Calculation  and Results Section
10.
Data - These should be recorded directly into your notebook in PEN. Never use scraps of paper and transfer later. Do not erase or white out numbers, you may need them later. Simply draw one line through the erroneous data and write the change above or to the side of corrected data (initial any changes). It is important to record your data in a well-labeled table that is constructed before lab work begins. Use significant figures and units for all measurements. Clearly list the number of your unknown, if provided. Note any way(s) in which your execution deviates from the lab procedure either accidentally or intentionally. Record observations of reactions i.e., color change, gas evolution, odors, combustion, etc.  Include calculations performed when making reagents for use during the experiment. Each calculation must be verified. Include verification signature of your labeling each reagent you make - be sure to include name, concentration, pH, date, lot number, storage conditions, and initials on your labels. Have someone verify the labels for your reagents. 

11. 
Calculations-Show at least one representative calculation if the calculation is used to generate multiple values.  Don’t forget significant figures and units.

12. 
Results - These should be presented in a table. Paste any graphs, tables, or computer printouts into the lab notebook. Every graph should have a title and the axes should be clearly labeled with dimensions and units. Sign and date each insert.

13.
Signature - sign and date your lab notebook after you have finished the data collection process. Sign and date the bottom of each page of your experiment.

Part 14 Constitutes the Conclusion Section
14. 
Conclusion - Here is where you get to briefly state the outcome of your results and any errors that prevented perfect accuracy and precision. Include absolute uncertainty, % relative uncertainty, % error (relative to a known standard), and standard deviation where applicable.  For example, for a lab that investigated the molar mass determination of CO2, the following would be an appropriate conclusion:
  “The average molecular mass of CO2 was 42.1 ± 0.5 g/mol based on two trials.  The % error is 4.3355 % (based on the accurate value of 44.008 g/mol).  The measured molecular mass of CO2 is smaller than the known value of 44.008 g/mol because some CO2 still remained in solution (gas bubbles were observed) at the temperature of 75 ºC.
Note that in this particular case the “uncertainty” is a standard deviation for two trials.  Remember, standard deviation is a measure of reproducibility and is not absolute uncertainty.  In this case the experimenter chose to represent only the standard deviation and not the absolute uncertainty.  

Steps 1- 9 and data tables should be completed before you come to lab to begin the current experiment.  I will check your lab books for this information and you will not be allowed to start the experiment if this information is not included in your notebook.  
Lab Report Format
For each experiment you will prepare a typed manuscript with embedded tables and graphs having the following sections in the given order:

Introduction: This will be somewhat related to your purpose from the notebook but with additional information obtained from other sources of information about the work at hand, i.e. research.  Write for the reader (not me).  Interest your reader in the topic at hand.  Avoid plagiarism by citing information that is not yours.

Procedure:  Use an accurate reference to Harris and include any changes to the given procedure.

Data and Results:  Present your data and results in tabular form and/or graphical form.

Calculations:  Perform a sample calculation and then list similar calculations in a table.

Conclusion:  This is the same as what you have in your lab notebook if you already carefully crafted one in the notebook.

Discussion:  Discuss the uncertainty and error in your result.  Is your result accurate?  Is your result precise?  If your result is inaccurate or imprecise what could be the cause?  This is where you think about the procedure and its effect on the result.  This does not include, “I accidentally knocked my beaker over and some of my product fell on the floor so my numbers are off.”  If blatant human error such as described above affected your result simply indicate that human error is at fault.  If you elaborate on preventable human errors you will lose points.  Never indicate that your values are “off” because of a certain error-this is a sure way to lose points.  Errors can be random or systematic.  If they are the latter then the error is directional, e.g. the balance always reads 0.05 grams more than it should because it was not calibrated at the beginning of the quarter.  Also just using the term “off” means nothing.  Is it “a little off”, “a lotta off”?; these don’t even make sense.  Make a direct claim and support it.  

Good observations are crucial in this discussion.  Always include observations even when a numerical result seems to be the single goal.

Suggest one or two improvements to the procedure that may help to reduce random error.  I do not want to read about your own personal development in the laboratory-share this with me during office hours or in class.  Also, issues of time management are your issues; don’t include them in this type of report. 

Attach a photocopy of your lab notebook for the given lab to the back of the lab report.
Reports are worth 35 points and are due, unless specified otherwise, at 4 pm one week after the completion of a particular experiment.

Course Policies:

Conduct:  By our presence here all of us have entered into a contract.  I will, to the best of my ability, act to facilitate a productive learning environment and I expect that you will, to the best of your ability, help me to maintain this environment and master the principles of the discipline presented in this course.  To this end we will receive each other’s ideas with respect.  Rudeness, tardiness, chatter during lecture, and disrespect make learning difficult and will not be tolerated.  This also applies to cellular phones and beepers; turn these devices off during our class. Please ask questions by raising your hand and I will call on you.  If you must leave before class ends, please tell me prior to the start of class that you will be exiting and take your seat towards the back of the lecture room.  You are responsible for all announcements, lecture notes, assignments, and handouts. No food may be eaten in the classrooms.  Drinks with lids are permitted.


Attendance:  I also expect that you will make every attempt to be at all lecture meetings.  It is the very rare instance that a student can do well in a course by attending few or no lectures.  Don’t attempt this!  I really cannot help you if you try this and are unsuccessful in this class.  Besides, I like to know my students and you may even make some friends among your classmates.  If you miss a class, it is your responsibility to obtain lecture notes, handouts, assignments, announcements, etc. from other classmates, the library, the web, the bulletin board, or in the bins outside my office door (SAM 418).  Please do not email me to ask what you missed; you will not get a response.  Failure to attend class during the first 10 days of the term may result in you being dropped from the class.  Note: State statute requires that all students who occupy space in class, be it for grade or audit, must be enrolled and pay all fees prior to the tenth day of class.  Enrollment will be denied to those who do not meet this deadline.

Tests, Exams, and Quizzes: Please be sure that you have no conflicts with the scheduled test dates as NO make-up tests will be given, except in cases of documented illness or family emergency.  If you know on the first day of class that you will not be here for a given test date, it is your responsibility to immediately inform me. If you inform me of a conflict less than two weeks in advance of a given test date I will not accommodate you.  Students must notify me of an illness/emergency that will cause you to miss a test by leaving a message on my office phone (587-5402) or by email (dwick@sccd.ctc.edu) prior to the start of a test.  If you cannot make the call or send the email get someone to do it for you. Copies of missed tests will be available for study but not for grading.  If you would like a test re-graded, you must submit it no later than the next class meeting with a note indicating specifically what you would like re-graded.  It is my policy to re-grade the whole test and if I find more errors I will take off points.  So be wise in what you want re-graded as you could lose points in the process.  The final exam is not optional!  If you do not take the final, you will fail!  Translators may not be used during tests.  Cell phones must be turned off during a test.  A call received during a test cannot be taken inside or outside of the classroom.

Lab: NO make-up labs will be given.  Each lab exercise requires the lab technician to assemble and then put away specific chemicals and equipment.  It is not feasible to do this for a make-up session.  Moreover, since the lab is scheduled on a flexible time schedule, you should have no trouble attending.  Lab reports are due by 4:00 p.m. one week after the completed lab unless stated otherwise.  Late assignments will be penalized 10% per day past due to a maximum deduction of 50%.  Weekends count as two (2) days.  Drop STAPLED, completed reports in the CHE 211-WICK drop slot cabinet on the first floor of the SAM building.  I am not responsible for lost material that is turned in unstapled or into the wrong section slot.
Homework:  See Evaluation and Grading.  Late assignments are penalized similarly to late labs.

Academic Honesty: Do not cheat and/or plagiarize in this class!  I take these offenses to academic honesty very seriously.  These offenses disrupt the learning environment, corrupt a perpetrator’s ability to learn, and can lead to exclusion of a perpetrator from the academic community.  If you feel the need to cheat or plagiarize to get by “just this once”, it is not worth it.  Please, seek me out should academic dishonesty tempt you.  Help is always there.  Anyone observed or involved in cheating or plagiarizing or anyone helping someone to cheat or plagiarize on an exam, quiz, pre-lab, lab report, post-lab, or homework assignment will receive a zero for that assignment and risks failing the course and expulsion from the college.  I urge you to obtain a student handbook and review the school’s policy concerning academic honesty.  Click here to read a plagiarism article.  Click here to see some plagiarism examples.

The Americans with Disabilities Act (ADA) is designed to ensure that students with disabilities have an equal opportunity to access academic programs and successfully complete their studies.  Any student with special needs must bring documentation to the Disability Support Services office on the campus before any academic adjustments will be made. Any contacts and/or information will remain strictly confidential.  The DSS office is in room BE 1140.  The office phone number is 587-4183.
Grade Points


G.P.		% of total assigned points


4.0			95


3.5			90


3.0			85


2.5			80


2.0			72


1.5			67


1.0			62


0.7			59


0.0			<59
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This syllabus is subject to change; all changes will be announced.

