The Laboratory Notebook for Chem 269.

Use only the required notebook, one that allows a copy of each page to be made and torn out.
The copy is given to the TA for grading and the original is kept by the student. Entries should be
dated and entered in ink. There is no separate lab report. The entire write-up is done in the
notebook.

Note that there are two basic types of experiments — Techniques and Reactions. Each will have a
slightly different format. Technique experiments are those that are done to learn a new lab
technique. These are done in the first half of the semester. In these types of experiments, lab
chemicals are used but no reactions are carried out so the chemicals do not chemically change
from beginning to end. An example of such an experiment would be the purification of a crude
compound by a technique called recrystallization. Impure compound X is recrystallized to
produce pure compound X. No chemical change has occurred. In a reaction type of experiment,
starting with compound Y, one carries out a chemical reaction to produce compound Z. In both,
one would make a table of all chemicals used, along with their physical properties. The
difference lies in the measure of loss of product during the operation. In a technique experiment,
one simply calculates a % recovery. If you start with 0.060 g of compound X, and recover 0.045
g after carrying out the technique, the % recovery is simply (0.045/0.060) x 100 = 75% recovery.
The loss 1s simply a result of mechanical losses that occur in carrying out the technique. In a
chemical reaction type of experiment, the molecular weight (MW) of product is usually different
that the MW of reactant, so a % yield must be calculated to measure the effectiveness of the
experiment. The loss in such a case is not only the result of mechanical losses but also of side
reactions occurring that would consume reactant. The first technique experiment is “distillation”
and the first reaction type of experiment is the “preparation of cyclohexene”. An example
showing how to calculate a % yield is given in the “cyclohexene” experiment.

Prelab Entries.

Title of experiment and short description of the purpose of the experiment.

Balanced reaction using structural formulas. Include side reactions and products.

Table of reactants, products. and side-products. This should include molecular weight
(MW), relevant physical properties such as melting point (MP), boiling point (BP), density,
solubility information, toxicity, and quantities used (moles, grams, milliliters). All physical
properties are not always needed for all the compounds. For example, BPs would be needed
if a distillation were to be carried out, but including the MP of a liquid would not be useful.
Solvent and catalyst data should also be noted (e.g., BP, toxicity, density). Such information
can be found in the “CRC Handbook of Chemistry and Physics”, available in the library, in
the organic lab, and on the library website. Chemfinder.com and web searches in general can
also be helpful here.

Prelab outline. This is the heart of the prelab preparation. It is a short version of the lab
procedure, written in outline form, in your own words. It is based on the experiment handout
and information gained from the OWL prelab exercises. Read the handout carefully, do the




OWL assignments and synthesize a prelab outline. The purpose of the outline is to help you
prepare for the experiment and carry it out in the lab. Trying to do the experiment directly
from the handout, without having prelab outline is inefficient and ineffective. You will likely
need more time to do the experiment that way and will likely have errors. It is also very
unsafe to work in an unprepared manner. Work will not be allowed until the TA has
checked and accepted the prelab outline. If you come to lab without having an acceptable
outline, you will be asked to leave and return only after you have an acceptable outline. One
point of ten will automatically be deducted. Also, you will unlikely have sufficient time to
complete the experiment, leading to further loss of credit. Include safety and waste disposal
instructions in the outline, as well as sketches of equipment.

In-lab Entries.

As you work in the lab, enter directly into the notebook, the actual procedure that you follow.
This will differ somewhat from the prelab outline. The prelab outline is what you expect to
do. The in-lab entry is what you actually do. Measurements such as weighings, MPs, BPs,
and chromatographic and spectroscopic data should be entered as the data is determined.
Careful observations should be noted (“the flask contents turned deep red, smoked profusely,
and exploded, blowing a two foot hole in the lab bench.” The idea here is to provide as much
detail as you can so that another worker could exactly reproduce what you did and get the
same results. When you work in a research lab, this is extremely important so learn it and
practice it here.

Before leaving the lab, clean up your workspace and any common workspaces that your TA
may ask you to clean up, and get the TA to sign the notebook right after the last entry.
Unsigned work will not be given credit.

Postlab Entries. Results, Discussion, Answers to Assigned Questions.

Calculate % recoveries (starting with compound X, doing an operation on it, and recovering
compound X, what % did you recover?) and/or % yields (starting with compound X, carrying
out a reaction, recovering compound Y, how much did you recover and how did that
compare to the theoretical amount? Moles and stoichiometry needed.) Summarize results in
an easy to read format (e.g., compound X, MP 101.5-103.5° C, 0.067 g obtained, 56% yield).
Interpret spectra and chromatograms, write a brief (less than 1 page) conclusion, and answer
any assigned questions.



A partial sample report for a reaction type of experiment.
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PRELAB OUTLINE.

(draw sketch of set-up)
- a)e{g/] 1§ g NaBR into a s »ml rowund-bottoned £lask.

- add 0.90 g 3-methy/-1=beitanc! and | mL wdder to Flask
(USE EXTREME CAUTION IN USTING SULFURTIC ACID)
- carefully add 1.07 »L (1.9¢ 3) Conc swulfuric acid with constant 5wir/}n3.

—add a éoi/ing chip

- connect a/z‘SZ‘z‘//ing Ahead and atdach redez‘\/fng via/.




- place redef\/fng vial in 50 ml beaker COnZ‘dfnl‘ng ice—coater. Beaker held in
place with large three-pronged clasp.

- heat Flask For | Ar

—increase feat o disti// crude product.

- (and so on and so on.)

- disti// dried product into a clean, dry Zared vial wsing a £ractional
distillation set-up (Sketch set-up), collecting product over a temperalure
range of about wz-12rC.

— measure amount obtained

- carry out GC

- WASTE place all ligeiid waste into the OKRGANIC LIGUIDWASTE

contaner in 2he Fume hood.

PROCEDURE AND OBSERVATIONS.

NaBr 5.252 g write down all weighings as shown for
4.0%72 g Zare NaBr directly into the notebook as they
11SO g being done

A sand bath was set Lo just under 40 to warr wup. To a s ml ré Flask,
was added 1180 g NaBr, | mL coater, and 0.90 g 3-met hylbetano!. The Flask
was Swoirled well Yo rux the contents. With extreme cacttion, .07 mLl conc
sulfuric acid was added dropesise cwith a pipet, cith constant seoirling. The
rlask becare guite warm and Lhe mixture Curned yellow. A small armount
of’ sulfuric acid was accidentally spilled on the desktop. This was dilcted
with a large amount of waler and ciped wp cith a paper Lowel, which was
Chen rinsed thoroughly cith copious amounts of water and disposed of in
the solid waste contaner in the hood. The Flask was clarped Securely Zo
a ring stand wsing a small hree—necked clamp. A black plastic conrnector
was used to atltach the distilling head and a Chermomeler was attacthed o
Che head with a thermometer adaptor. The Chermometler was placed so that
Che Lop of the buld was level with Che owtlel on the distilling head. A /arge
sample vial was atached the the owtlet of Che distilling head coith copper
wire. The flask was set down into a depression in the sand bath and a 50



ml. beaker coith ice—roater coas éroag/?z‘ Up o the bottorm of he vial. The
reaction ruxtire éegan 2o boil in aboid 4.5 runctes. The ruxture terned
darker and darker browon as the reaction proceeded, and a faunt acrid smell
was noticed (proéaé/y 777

(and so on and so on)

v, THe Fractional distil/ation rescul/ted in 095 g of 1-bromro-3-
melhlbidane, which was collected over a temperalitre range of"19.s — 121 C.
The sample was injected into the GC cith the help of the 7HA, resulting in
Zhe /’o//oa)z‘nj chromaz‘ogmm. (sketch or tape GC Zrace 2o notebook)

(clean wp work space and ask TH for signature)

RESULTE AND DISCUSSION.

7 yield calculation

expected: .54 9
obtained: 0.95 9

GC indicated purity of $$% so actual amount of product /s 0.95 x .§% =
054 9

(0.54/1.84) x 100 = 55 % yield

Sammary of reswl/?s:

I=bromo-3-met Aylbutane: 054 g ($$% purity by GC, s5% yield), BP
19.5 — 12rC

I=bromo-3-met Aylbudane coas Syrthesized in 55k yield. Because of ¢he
posSible side-reactions Shown above, some of Che reactant alcohol was
comverted to byproducts instead of the desired product. Mechawncal losses
dute o evaporation of product and /eca//ng behind small amounts of product
in each step are o be expected in extractions and distillations. The



p/‘oa/acf was Shown to be re/afft/e/y pUre A}/ GC and A}/ the observed BP.
777& I( SPQCf/‘é(M 5/700.)&0/ rno Q/CO/70/ 3/~oap n f/?e, a/z‘Sf/‘//e,a/ proa/acf.
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amount of product Aeing distilled, resu/ting in a Aigher yield. (and so on and so
on)

ANSWERS TO ASSIGNED QUESTIONS.
L Blak blah blak

2. (and so on and so on)



