CHE 173
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Lab Guideines

In addition to good laboratory techniques and the methods for carrying out basic

laboratory procedures, other things you will learn from the laboratory portion of this
course are: (1) how to take data carefully; (2) how to record relevant observations; (3)
how to use your time effectively; (4) how to assess the efficiency of your experimental
method; (5) how to plan for the isolation and purification of the substance you prepare;
(6) how to work safely; (7) how to solve problems and think like a chemist.

GENERAL GUIDELINES:

1

Study the experiment and the reasons for each operation before you come to lab.
Study, do not just read about the experiment before lab period. Although the
techniques employed in the laboratory are not particularly difficult to acquire, they do
demand a significant amount of attention. For you to reach a successful and happy
conclusion, you cannot afford to have the focus of your concentration broken by
having to constantly refer to the text during the experiment. Disaster is ever present
for the unprepared.

ALWAYS work with clean equipment. You must take time to scrupulously clean
your equipment before you start any experiment.  Contaminated glassware will
ultimately cost you additional time, and you will face the frustrations of experiencing
inconsistent results and lower yields.

CAREFULLY measure the quantities of materials to be used in the experiments. A
little extra time at the beginning of the laboratory can speed you on your way at the
end of the session. Many organic reactions are very sensitive to relative quantities of
reagents. Do not be hurried or careless at the balance.

Clean means DRY. Water or cleaning solution can be as detrimental to the success of
areaction as dirt or sludge in the system.

ALWAY Swork on aclean laboratory bench surface.

ALWAY S place reaction vials or flasks in a clean beaker when standing them on the
laboratory bench.

ALWAY S think through the next step you are going to perform before starting it.
Once you have added the wrong reagent, it is back to square one.

ALWAYS save everything you have generated in an experiment until it is
successfully completed. You can retrieve a mislabeled chromatographic fraction
from your locker but not from the waste container.

ALWAYS keep a permanent record of all lab work in a bound notebook.



GENERAL RULES:

1. Safety goggles are to be worn at all times when in the laboratory; wear gloves when
necessary.

No shorts, sandals or roller blades are to be worn in the laboratory.

Please read and be familiar with the University's Chemical Hygiene Plan.

Please respect the laboratory space and your classmates by cleaning up after yourself.
Please come to lab prepared by reading over the experiment prior to your laboratory
period.

6. Besureto dispose of waste into appropriately labeled containers only.
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NOTEBOOKS:
Prepare your notebook AHEAD OF TIME according to the guidelines below.

Key Components of a Laboratory Notebook:

(1) Date experiment was conducted; (2) Title of experiment and reference for it; (3)
Purpose for running the reaction; (4) Reaction scheme, a balanced equation (if
applicable); (5) Table of reagents and product with data on the compounds names,
physical constants like MF, mp, bp (literature and experimental values), density, volume,
weight and moles, theoretical and percent yield (where applicable), safety information
related to exposure and toxicity from the Material Safety Data Sheets (MSDS); (6)
Details of procedure and set-up used and all changes from procedure from the lab
manual; (7) any observations you make while you're conducting the experiment; (8)
Characteristics of the products; (9) Analytical and spectral data.

Always record your datain ink. If a mistake is made, make a neat line through the word
or words so they remain legible. Write and organize your work so that someone else
could come into the laboratory and repeat the experiment using your directions without
confusion and uncertainty. Completeness and legibility are key factors. Make sure your
notebook is signed by the TA at the end of each lab period. (This does not mean that
the TA has approved your method of taking data).



LAB REPORTS:

The purpose of the laboratory report is to give a complete and concise description
of the experiment. All lab reports must be turned in to your TA one week after the
experiment iscompleted. Turningin lab reports after the due date will result in aloss of
10 points, minus 5 points for each day after the due date. No lab reports will be accepted
after March 11™. If reports are turned into TA mailboxes, they must be dated by the
administrative assistant or other member of the chemistry department.

Unlike papers in other disciplines, lab reports are technical documents and should
be written in avery specific way. Lab reports are not based on feelings or opinions, they
are based on factual observations. Do not use theterms“1” or “we” in alab report.

Formal laboratory reports should be typed (no more than 3-5 pages, double-spaced
with figures, illustrations, etc.) according to the guidelines below.

LAB REPORT FORMAT:

= Name
= Lab#
= Date
= Title

(1 pt. for all of theabove)

* Purpose (2 pts.): This is a condensed but thorough statement of the purpose
(objectives) of the experiment. The statement should be 1-2 sentences long, written
in the past tense, passive voice.

= Introduction (3 pts.): This is the beginning of the body of your lab report. This
section should give the reader a detailed background on the “what” and “why” of the
experiment and put the experiment into a broader context. What was the purpose
and/or objectives of the experiment? Why was the experiment conducted and why
was it important in a broader context? (Y ou should refer to your text book and other
sources here). The introduction section should not simply state the obvious (for
example, “This experiment was conducted in order to learn the technique of
recrystallization.”)

= Materialsand Methods (or Experimental) (2 pts.): Thisis a concise account of the
materials and methods you used in the experiment. Since you will have already
prepared a detailed procedure section for your notebook, you do not have to rewrite



the procedures in your lab report. You should reference your lab text book (or hand-
out) and describe anything you did that was different than the procedure in the book.
Example: Thin layer chromatography (TLC) was used to separate spinach pigments
according to the method of Gilbert and Martin (2001, section 6.2). Ethanol (95%),
instead of dichloromethane, was used to extract the pigments from spinach leaves.
TLC “ spotters’ (drawn from disposable glass pipets) were used instead of capillary
tubes to apply the pigment solution to the TLC plate.

Results (5 pts.): This is the core section of your lab report and before you begin
writing it, you should gather together any and all data and/or observations you made
during the experiment. Numerical data are best represented in tables (or graphs when
applicable) which should be labeled and put in the last part of your lab report (see
below). State only your results in this section—the discussion section (see below) is
the place to comment on the results and make conclusions; don’t do that here. Y our
results should state only what you found in your experiment, not what you expected
to find or what you were supposed to have observed. Be sure to write in the past
tense, passive voice, no “I’s’ or “we's’.

Example: The recrystallized benzoic acid appeared as a powdery, white solid
weighing 0.67 g (54% recovery) and with a melting range of 98-101 °C.

Discussion (5 pts.): Discuss your data and observations as they relate to the reactions
and the experiment in a logical manner. You must talk about your results in a way
that describes how your results support your lab objective. Exclude those points that
are not relevant to your experiment. Thisisthe part of the lab where you can explain
or rationalize errant data or describe possible sources of error and how they may have
affected the outcome of the experiment. Even if your experiment was a complete
disaster you can still write an excellent lab report, as long as you understand what
went wrong and can explain it, and the discussion section is where you can do that.
In the end you should relate back to the introduction section and come to a definitive
conclusion. Again, keep it in the past tense and scientific (no opinions, feelings, "I's"
or "we's").

References/Literature Cited (2 pts): You are encouraged to use as many
references in your in writing your lab report as possible, especially when writing the
introduction where you're providing background and context. The internet is avalid
source, as are texts. Books are cited as shown in the following examples: (1) Gilbert
and Martin, Experimental Organic Chemistry, 3® Ed., 2002, Harcourt College
Publishers, relevant page numbers. (2) Carey, F. A, Organic Chemistry, 5" Ed.,
McGraw-Hill, 2002, relevant page numbers.



Figures, Tables, Data, Spectra (2 pts.): The last part of your report contains the
hard data—tables, graphs, spectra. All of these should be labeled and have a title,
and you should include appropriate units.
Example: Table 1. Smple Distillation of Acetone: Volume vs. Temperature
Figure 3. Fractional Distillation of a Cyclohexane-Tolulene Mixture:
Volume vs. Temperature
Figure 4: IR Spectrum of 4-Bromonitrobenzene

Exercises (3 pts.): from Lehman will be assigned for each |ab report.



