ORGANIC CHEMISTRY LABORATORY

Lab Report Guideline

I. Title
Informative title for lab report, your name, lab partner's name, and section number.

II. Abstract 
The abstract is a complete, but concise summary of the research. It is rarely more than one paragraph long. It should include: (1) which experiment was conducted (i.e. Purpose. Why are you conducting?) (2) all numerical results obtained (how much actual pure and crude product obtained in grams, percent yield, and percent error) and (3) a summary of the conclusions made from experiment/numerical results. 

III. Introduction
The introduction explains the experiment and the background of the reaction.  State the main purpose of the experiment!  Provide a brief background on the reaction and/or technique.  Explain how the experiment intends to achieve the purpose.  By the end of the introduction, the reader should understand the experiment that “will” be performed and the goals the experiment should achieve.

IV. Materials and Methods
Only one paragraph not exceeding 10 lines.
The experimental section provides details on your experimental methods in paragraph form. This section should include all the chemicals and equipment used, how the samples were prepared, and any other sample handling and organic techniques that were used (i.e. vacuum filtration apparatus).

· Analytical procedure (Explain steps that were taken in 3rd person)

V. Results. 10 pts
Subsection 1: Structures and Reactions

Neatly draw all reactions in the experiment and appropriately label each chemical.  Each chemical must be able to be referenced as a figure.  Mechanisms of reactions should indicate all transition states and electron movement using arrows.  Each mechanism must be comprehensive and legible.
All compounds not present in the reaction but used in the experiment must be drawn, labeled, and referenced by a number. (Again, “Figure X”.)
Subsection 2: Data

Well-organized experimental data and observations are presented in tabular or figure form. After each table or figure include a summary of the table/figure as well as pertinent trends.  (Graphs are labeled as figures.) Do not offer interpretation of your results until the discussion section.
Table 1: Title
	Data
	Data
	Data

	Data
	Data
	Data

	Data
	Data
	Data


Explanation

Subsection 3: Sample Calculations


Every distinct calculation must be shown.  For example, if the number of moles from grams were calculated for 10 different compounds, then show the calculations only once for one of the compounds.  Sample calculations are demonstrated in the following format:

Y = 5X + 2  (General format of the equation.)

Y = 5(2) + 2  (Variables subbed in.)

Y = 12 (Equation solved.)
VI. Discussion: 

Your discussion should be focused on your results.  Consider what your data does or does not indicate and make arguments that can be supported by your collected data.   Provide chemical explanations for the results, explain important steps in the procedure that are necessary for completion of the experiment, and write the reaction mechanism out in detail with key terms used in the lecture.  Cite your results specifically when making these arguments.  In short, analyze your data and show critical thinking.  When explaining the reaction mechanism, use professional language and organic chemistry designations.  (For example, the electron does not “go up to the oxygen”.).  


Error analysis is an important part of a comprehensive analysis.  Was there error?  How much and in what direction was the error? What feasibly explains the error? At least two sources of error should be explained and reasonable suggestions for the prevention of these errors should be provided.  All experiments have error that results from transferring compounds from flask to flask as well as measuring error.  While they can be mentioned, they will not count toward this requirement.  Critically analyze the experiment and how it could be made better.
References: 
Provide a list of all sources used in your work, and written in ACS style. Use at least two outside sources besides your lab and lecture textbooks. Here is a helpful website: http://library.williams.edu/citing/styles/acs.php#intext
Note: Wikipedia.com and forums like answers.yahoo.com are not valid reference and are edited by the public.
Don’t forget in-text citations.

Final Note on Grammar and Format

The most important part of a class lab report is demonstrating knowledge of the experiment and the scientific principles related.  This cannot be done effectively without proper writing. Treat this lab report as you would treat an essay in College Writing.  Please check your grammar, spelling, and organization.  You must use concise and well-thought out paragraphs.

Lab reports are written in a third person passive voice.  Do not use “I” or “you”.  Write the lab report in the past tense.  Double-space the lines, use 12 point font, and use standard margins. Each section and subsection should have a clear header.  If you start a paragraph or section near the end of a page, push it to the next page.  Do not break up tables or figures across pages either.
Note: When first introduced, equations should be on their own line in the following format:

Example



Percent Yield = (Actual Yield/ Theoretical Yield) x 100% 

 (Eq. 1)
/Example

Afterwards, reference that equation by the number assigned to it.

Directed Questions for Aspirin Lab Report

These are some questions to think about in writing your lab report.  This is not a comprehensive list.  
· What is esterification? Is this reaction an equilibrium process? What is Le Chatelier’s principle? How might Le Chatelier’s principle be used to favor products? Reactants?  How does this principle apply to this reaction?

· Salicylic acid contains two functional groups: What are they? Why might it be desirable to do away with one of these groups by converting salicylic acid into aspirin?

· Describe reaction mechanism in paragraph form (i.e. formation of intermediates, partial charges, the electron flow from where to where and why. Type of attack…nucleophilic vs. electrophilic. Basically, a description of the overall reaction scheme. Go into detail as much as possible in the discussion.
· What is the purpose of Phosphoric acid? Why is it needed?
· What are other ways of catalyzing an esterification reaction? How is the mechanism different?

· Why was acetic anhydride used rather than acetic acid or another reagent?

· Why do we heat the reaction at 70-80 degrees Celsius? What is the purpose of heating?

· After heating for 10-15 minutes, we added water not only to re-crystallize the product, but also to do what?
· Why did we dissolve the crude aspirin in hot water / ethanol mixture (solubility data)?

· Why does aspirin crystallize in the chilled water and in the ethanol/water mixture?
· Is the mobile phase appropriate for compounds? Why or why not?
· What are the Rf values? Do they match your expectations?  Was the reaction and purification successful? Why or why not?
· Do not forget to include two sources of error.  Human error, spills, and measurement errors do not count towards this requirement.
Introduction to significant figures

The digits that are essential to conveying the numerical values to its full accuracy or precision are called significant figures.


The rules for determining which digit are significant in reporting numerical values are:

1. Every nonzero digit is significant. Example: 30.53, 0.08521 and 3571 all have four significant figures.

2. Zeroes are significant if:

a. they are between nonzero digits in a number. Example: 501, 50.1, and 1.03 all have three significant figures

b. they are at the end of the number if a decimal point is present, and also o the right of the decimal point. Example: 1351.0, 110.10, and 6500.0 all have five significant digits

3. Zeroes are not significant if:

a. they are in front of all nonzero digits. Example: 0.000132 only has three significant figures.

b. they are at the end of a number and to the left of an omitted decimal point. Example: 1,500 has four or two significant figures, depends on the case. The ambiguity arisen in this case can be removed by using the scientific notation. The number 1,500 is expressed either as 1.500x103 having four significant figures or as 1.5x103 having two significant figures.


The answer to a calculation should not be more precise than the least precise measurement. Therefore, these rules should be followed:

1. When reporting results obtained by addition or subtraction, the number of decimal places in the result should be the same as the number of decimal places in the component with the fewest. Example: 3.1+7.45+15.004 = 52.554 ~ 52.6

2. For multiplication and division, the number of significant figures in the result should be the same as the number of significant figures in the component with the fewest. Example: 1.525 x 4.1 x 0.14597 x 3.56 = 3.249131632 ~ 3.2


Small differences during addition or subtraction are not significant, because they do not affect the result very much. While small differences during multiplication or division are significant, because they affect the result a lot. 

Exercise:

a. Round off the following numbers to 3 significant figures:


1.05987


0.00000001892


1.1004589


0.00285479


120.123589

b. Round off the results of the addition: 0.0236 + 1.2 + 5.897

c. Round off the results of the multiplication: 1.236 x 3.2 x 0.16789 x 5.697

Introduction to experimental error


Experimental errors consist of systematic and random errors. The mistakes that the experimenter can do during the experimental procedure are not classified as experimental errors. So, do not classify the human error as an experimental error.


1. Systematic Error is caused by the equipment used or mistakes the experimenter makes during measurements. For example, a balance which is not calibrated correctly or wrong reading of the liquid level in the buret would result in a systemic error. This kind of error can be reduced or eliminated by correcting the experimental procedure.


Accuracy of a result is showing how close a measurement is to the corresponding actual value. In other words, the accuracy is a measure of rightness. 


So, the systemic errors will result in inaccurate measurements.


2. Random Error mostly results from the limitations of the instrument or technique used during the measurements. To measure 25mL solution, an experimenter can use a beaker, a graduated cylinder or a buret. When a 50mL beaker is used, the error in the measure the volume consists of (5mL. When a graduated cylinder is used, the error will be decreased to (1mL, and the when a buret is used, the error will be decreased to (0.05mL (1drop). Random error can be minimized by averaging a large number of measurements.


Precision shows how close a set of measurements are to one another, regardless of whether they are correct or not. In other words, the precision is a measure of exactness.


So, the random errors will cause imprecise repeated measurements.


