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Instructor:
Dr. Gene Smith


Office:

MHC 149


Phone:

799-8023

E-mail:

esmith@fau.edu
Course:
This laboratory course, a corequisite of Instrumental Methods lecture, is intended for students who plan on majoring in chemistry. We will examine basic measurements, spectroscopy, electrochemistry, and chromatography.  Attendance and advanced preparation (i.e., reading lab manual and assigned journal articles, working prelab problems) is central to your success.

This course satisfies elective requirements within the Chemistry concentration at the Wilkes Honors College, and also fulfills the 6,000 word Gordon Rule (GR) and Writing Across the Curriculum (WAC) criteria for Florida Atlantic University.  Writing-to-learn activities have proven effective in developing critical thinking skills, learning discipline-specific content, and understanding and building competence in the modes of inquiry and writing for various disciplines and professions.

Office hours:
Office hours are posted outside my office door.  If I am not there, try back in a few minutes- I have a tendency to wander.  Except when I am teaching or at meetings, I am usually around to help during normal business hours- stop by even if they are not posted office hours!
Schedule

Date           

Topic




Assignment Due


January
13

No lab




January
20

Atomic absorption 


January
27

Atomic absorption (Data analysis)




February
  3

Uv-visible
           

 1



February  
10

Uv-visible (Data analysis)



February    17

GC-MS



February    24

GC-MS (Data analysis)              
       2


March
  3

GFAA
           



March
10

Spring Break



March
17

NMR       


       3


March
24

Electrochemistry



March
31

Electrochemistry



April
  7

HPLC   
 
       4


April
14

HPLC (Data analysis)



April
21

No lab
  
       5
Grading

Each laboratory write-up represents 18 % of your final grade.  All lab reports may be revised for a better grade, and at least one report needs to be revised.  Your lab notebook and additional writing assignments will make up 10 % of your final grade. 
Grading rubric for writing assignments

10 points.  How well is the purpose addressed?

10 points.  Clarity, grammar, style, and organization.

  5 points.  Supplemental material.


Grading for course



125 pts

25 pts x 5
Lab reports



  12 pts



Lab notebook and other assignments
Writing Assignments

Lab notebook.  Your lab notebook will be collected at least once during the semester.  The lab notebook must have bound pages, and it is acceptable to use a notebook from another course as long as the entries for the different courses are separated and clearly labeled.  The notebook must contain procedures, data and observations.  Only include file names and location for electronically collected data.  Lastly, pages must be numbered and dated.

Lab reports.  A type-written laboratory report is due as noted above, late reports will be penalized 5 pts per week past the due date.  The schedule includes designated class periods (noted as Data Analysis) where writing assignments will be discussed. Each lab report will typically focus on a section found in a scientific article as follows:

Assignment 1.  Introduction



Atomic Spectroscopy


Assignment 2.  Experimental Design

Uv-visible Spectroscopy

Assignment 3.  Experimental Design

GC-MS

Assignment 4.  Results



Electrochemistry

Assignment 5.  Results and Discussion

HPLC
Each experiment contains actual journal articles as they appear in the scientific literature.  Use these articles as a guide when you are preparing your report.  Specific requirements for each laboratory report are found in both the syllabus and the lab manual.  You must keep a laboratory notebook with bound pages (no spiral notebooks).

Reports are to be 3 ( ½ typed pages (double spaced) that focus on the assigned journal section, and they may also include 2-3 pages of additional requested material.  Your report must be typed and consist of well constructed sentences and paragraphs.  Write in the third person, active and present tense.  Note that publishing research articles is expensive.  You need to be concise, yet you need to provide sufficient information so the reader understands what you are trying to communicate.  

Assignment #1 Atomic Spectroscopy
Purpose:
This assignment will focus on the introduction, however, it is important that you understand that your report must include additional supplemental material (see below).  The introduction should start out with a paragraph introducing the topic to be discussed in the paper.  An important question you should first answer for the reader is: why should I be interested in this subject? As you write your report, keep in mind that you are telling a story.  
Subsequent paragraphs in the introduction should introduce the reader to background material.  This includes a basic description of atomic absorption spectroscopy that includes at least one figure.  Make sure that figures have a legend, and that you reference the source of any figures.  Figures should be scaled down to fit within the page requirements. The internet is a good source for downloadable figures. Use your text book, the internet, library material, or other references to develop your story.  The concluding paragraph needs to summarize the problem, your plan to address problem, and a transition to the Methods section.

Supplemental material
After your introduction, briefly present results and conclusions.   Do not exceed two pages for this part of the report.  Make sure to include information requested in the laboratory manual.  Please use the template on MyFAU for the standard addition data.

Assignment #2 Uv-visible Spectroscopy
Purpose:

The purpose of the experimental section is to provide adequate information that will allow an experimenter to reproduce your experimental results.  The text needs to provide sufficient detail and at the same time be concise.  

This assignment also requires a Methods Section.  The methods section needs to describe how the data was analyzed.  Provide the experimenter with enough information on how to interpret the data.  How was the data analyzed?  The steps involved include (a) determination of the extinction coefficient of pure standards, (b) solving composition of mixtures based on Beer’s Law of mixtures (equation?) using the Excel LINEST function (what is LINEST doing? (e.g. what equation is the data being fitted to and what is the name of this type of fitting?)), and (c) calculating the theoretical spectra of such a mixture (how was this done?).
Please note the following common mistakes:  

1.
It may include information like dilutions, but not necessarily the specific details of how this is done.  Reporting final concentrations of solutions are important (an experimenter can figure out how to get there).

2.
Be careful with wording- it is important.  Note the following examples: 

“Spectra were recorded with a brand X spectrometer” (Do not say “Spectrometers record spectra.” Note that a piano doesn’t play Mozart, rather someone plays Mozart on the piano.)   


“Spectra were plotted…”  (Don’t write “The Absorbance was plotted versus Wavelength.”  There is a specific scientific term that describes this plot- it is called a spectra.

Supplemental material
After the experimental section, briefly present results and conclusions.   Do not exceed two pages for this part of the report.  Make sure to include information requested in the laboratory manual.  Please use the template on MyFAU for the least squares regression analysis that includes both experimental and theoretical absorption spectra.

Assignment #3 Gas Chromatography-Mass Spectrometry
Purpose:

The purpose of the experimental section is to provide adequate information that will allow an experimenter to reproduce your experimental results.  The text needs to provide sufficient detail and at the same time be concise.  This assignment requires you to convert step-by-step procedures from a published student handout into a narrative format more consistent with a professional journal.  The methods section also needs to describe how the data was collected and analyzed.  You also need to provide the experimenter with enough information on how to interpret the data.

Supplemental material
Provide figures of your gas chromatogram, a selected and library mass spectra.  Briefly describe a compound you identified and its biochemical significance (use the Merck Index in your description). 

Assignment #4 Electrochemistry

Purpose:

The purpose of the results section is to present experimental results in a logical manner.  The text needs to provide sufficient detail about experimental conditions.  Include figures for (a) raw spectral data, (b) standard spectra, (c) concentration profiles, and (d) Nernst plot.    

1.  Figures are an important part of the results section.  

a.  Make sure axis are labeled correctly.  

b.  Use units that are spaced appropriately.

c.  Figures in journals contain figure legends (not titles).  The figure and legend must stand on its own, so include all relevant information.

d.  All figures are numbered.

2.  All figures must have accompanying text.  For example, your text may read:  

“Spectra of …. are shown in Figure X.”

3.  Avoid drawing any conclusions about your data, this is for the discussion section. 

Assignment #5 High Pressure Liquid Chromatography

Purpose:

In this assignment you will report your results and discussion in a combined section for the uv-visible and HPLC laboratories.  Report your expected and experimental results in an organized fashion.  Report and explain the uncertainty associated with your results.  Explain any unexpected results (e.g. negative concentrations).  Be sure to compare and contrast the different techniques that were used in this study, and provide detailed conclusions.     







