Writing an Organic Chemistry Lab Report

Components of a Laboratory Notebook
The following components should be contained for each experiment, along with any additional material required by your instructor.

· Title and date

· Introduction (purpose, reaction)

· Physical data (including calculations)

· Procedure outline

· Data and observations

· Discussion of results (conclusions)

Prelab 

Title and Date 

Give the title of the experiment and the date on which it is done.

Introduction 

In a sentence or two, state the purpose of the experiment. If the experiment is a preparative experiment, the introduction also includes the balanced equation for the reaction.

In organic chem, there are different types of experiments: technique and preparative. A technique experiment is one in which you are performing a technique for the first time and studying its details, for example, distillation and extraction. A preparative experiment is one in which a compound is synthesized from other reagents.

Physical Data 

List the molecular weight, melting point, boiling point, density, solubility, and hazards of all pertinent chemicals used in the experiment. You can find this information in the CRC Handbook of Chemistry and Physics.  (We have this book at school, and a CD-ROM version as well.)  Or, you can find the information on the Internet (see: Hazard and Physical Data for Compounds page).  Chemfinder.com is an excellent site to find this data. The physical data are most conveniently presented in tabular form, although in a preparative experiment you may put the amounts of reactants and products under the balanced equations for the reaction.

Calculate the amounts of reactants (or compounds to be purified) in moles and grams or mL (as applicable). In a preparative experiment, calculate the limiting reagent and the theoretical yield of the product. Be sure to include your calculations for these values. 

Procedure 

Briefly summarize the procedure to be followed, preferably either as an outline or as a flow chart. You do not need to write out the procedure in complete sentences and do not copy directly from the Lab Manual. All you need is a brief but complete listing of what you plan to do in the lab. The first time you do a technique, such as distillation, include in the procedure section a description of how to assemble the apparatus and how to conduct the distillation. In later experiments, it will be sufficient to state only that the liquid was distilled.

Data and Observations 

Your observations of the experiment as it progresses is important, new information. Write these observations (color changes, appearance of crystals, formation of an emulsion, boiling temperatures, test results, etc.) in your notebook as you do the experiment. Also record the weights of reagents and products and tare weights in this section.

In general, you do not need to re-write the Procedure section in these observations, instead, you may state that “the procedure was carried out as planned” or “the procedure was carried out as planned except . . . .” At times, however, you may have to write the procedure out partially. For instance, if you state “the solution turned green,” you will have to write out enough of the procedure so that your instructor will know at what step in the reaction the solution turned green. As a guideline, consider that from the procedure and data and observations sections, any chemist should be able to duplicate your experiment. With this in mind, be thorough but include only pertinent information.

Discussion of Results 

This is the section in which you interpret the data obtained in the previous section. For instance, indicate the amount of purified compound that you obtained and how the purity and identity of the compound was assessed. In a preparative experiment, state the percent yield. Include and discuss instrument printouts, such as GC traces and IR spectra (if you have them). In this section, you can state whether or not the procedure was a good method for making the desired compound; if not, try to make suggestions to improve the method for future experimenters.  Be sure to include a discussion of possible sources of error, and how that error would affect the overall yield.

Sample Lab Report

The next 4 pages show a sample preparative organic chemistry lab report.  You do not need to include the header and footer on each page.  However, you should include the information in the header on the first page.
Adapted from http://orgchem.colorado.edu/hndbksupport/labnb/labnb.html
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The Preparation of Aspirin

The purpose o this xperiment is to synthesize aspiin (aceyl saliyic acid) from salcyic acid
and acetic antyride.

o o o Hi0, coH °
O: + Hac*o*cm ethylacetate C[ * H:C*DH

oH o, o
saliyic acid  acetic anhydride o

29 smi alicyc aci acetic aci
o e e acetylsalicyic acd cetic acid

The limiting reagent i salicylc acd. The theoretical yild of acety salicylc aid s 252 .

PhySical DOMG: oy by demsty soluitty hazards
salioic acid e —  —  denae toic
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aceicanhyirde | w2 — s 10 - comose, lachrymator
acetic acid o — ws 1w — comosive
sulfuric acd e 1.4 - comosive

ety acetate s~ 7 0w - fammable

“Data from the CRC, 70% ed.

Calculations:
2 salicyic acid (1 mole/138 g) ~0.014 moles
5 mLacetic anhydride (108 gfm) - 5.4 g then,
5.4 (1 molef102 g) = 0.05 moles
thus salcyic acid is present i the lesser molar amount and s th limiting reagent
therefoe the theoretical yield of acety salicylic acid s 0014 moles, or
0014 moles (180 g/mole) =252 g
Procedure

From: Experiments for Organic Chemisty, Chem 341, Spring 2000, pp. 20-25

1) Mixsalicylc acid and acetc anhydride in a 125 mL Erlenmeyer fiask, add 5 drops HS0,.
2) Heat on steam bath for 10 min, then cool.

3) Add 50 ml water and cool on ce.

4) Collect product by vacuum fllration.

5) A diry the crude product crystals and determine a crude yild.

6) Purify a in te flow chart Iest. on the next page.
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The Preparation of Aspirin (con't)
6] Continued: flow chart for purification of crude product.

CRUDE PRODUCT

(salicylc acid, aspirin,acetic acid,
acetic anhydride, water,suluric acid, polymer)

add 50 L water
aaueous solid

salicylc acid, acetc anhydride, aspiri, saliclic acid some), polymer

sulfuric acd, water, acetc acid 38 i, . s o
DISCARD.
aqueous sl

polymer

€Oz Na* €O, Na* DISCARD.
on

o, cH;

(some)

add 135 mi dite HCI(CARE CO, gas will e produced)

agueous ,7‘\ soid

salicylc acid, Nadl, water aspirin
DISCARD. salicyic acid (trace)
water (urace]

rerystalzefrom et acetate
aqueous slid

salcyic acid

coH
water o
thyl acetate
oiscARD o
pure aspirin
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The Preparation of Aspirin (con't)

Data and Observations
wtof salicylc acd + paper: 2367 2439
wtof paper: 0.43 g
salioic acid: 2.00 g

1) On mixing, it took a few mirutesfor eveything to go nto solution. The addition of sulfuric acid
caused some fizng,
2) Heated for about 15 mi instead of the planned 10 min.
3) Afer adding the water and cooling, no crystals appeared. On the suggestion of my T, 1 cratched the
flask with a glass rod, chilld t onice for 10 more min, and finllya ot of slighty tan crystals appeared.
4) Quite  lot ofsoid lightly tan, was colected on the filer paper
5 tet dry for 10 min

crude product + watchglass: 32.02 g

watchglass: 010 g

crude product 1.2 9

% yield of crude product: 192 3[2.52 9

mp = 125129°
&) When | ollowed the scheme in th flow chart for purfcation o the crude product, | notced that when 1
added the sodium bicarbonate,the product turned yello. 1 suspected @ contaminated (dirty) beaker. S0,
treated the mixture with Norie pellets. A lear slution esulted. The purification scheme was followed
without mishap through the recrystalizaton from ety acetate.

crude product + watchglass: 31509

watchglass: 010 g

crude product: 170

% yield of rude product: 170 9/2.52 4 = 67%

mp - 133135°

conclusion

The yield of purified aspirin was 1.70 g or 67% yield. Athough an acceptable value, future experimenters could
take steps to better the yeld, perhaps by running the reaction fo longer than 15 min to encourage more produc
formation, or by more carefully rinsing the flask when transferring crystas. Also, some product may have been
con')
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The Preparation of Aspirin (con't)

Conclusion (con't)

lost by the Norite step (added to remove the colored contaminant. 1d suggest carefullychecking the
cleanliness ofal glassware before beginning the purifcation step to liminate the need for ths step and

thus to improve yield.

The wide range and ow value of the mp of the crude product ndicates that before recrystallzation,the aspirn
was not very pure. Afer recrystallization, the small mp range of aspirin (133-135")Indicates a pure compound.
This value correlates wel with the iterature value (135-136') for the mp of aspiin. From this data, it is ikely
that the compound isolated is spirin, although further tsts such as mixed melting points and spectroscopic
data would be required to prove that itis aspirin.

S ED
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