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Read all questions entirely and carelully before giving your answers. Be brief and use chemical
equations or diagrams when appropriate.

i, (2 points) Why 1s it typically not recommended to use Bunsen burners for heating purposes in an
organic chemistry laboratory?
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2. {2 points) What is the proper disposal proudurc or org:dmc solvents in the chemistry laboratory?
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4. (2 points) What are the components of a laboratory report? Which components are considered
pre-lab assignment?
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{4 points) Predict if the following substances are soluble. partially soluble or insotuble in water.
Briefly explain vour choice.
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6. (6 points} Ethyl 4-aminobenzoate (structure given below) is insoluble in water. Can you predict
it the solubility of this compound can be increased in either a base or an acid aqueous solution?
Please include a chemical reaction to support you answer.
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7. (3 points) A Ziudent wg ,a:( asked t(}diss@he benz ‘gal acid 1n a suitable selvent. Solvents to choose
from are water, hexane, aceton¢ and methylene chloride. Which solvent should the student use
and why? o
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better punimaﬁton method and why?

(4 points) What is the difference between crystatlization and precipitation? Which method is a
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9. (2 points) How can a student c,‘(pt,nmwtaih check if a erystallization pmudma Was suce
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0. A sample of 3.25 grams of crude caffeine needs to be crystaltized. The solvents to choose from

are water, benzene and ethanol. Given the following solubility data;

Solubility of caffeine in selected solvents (grams/ 100 mL)

solvent  Bolubility at 25 °C Jolubil 5}} at 100 °C
Nater 2.1 66.7 ]
Benzene i 4.5

“thanol 15 4.5

.

a) (2 points) Which sofvent is the most suitable for cryvstalization of caffeine and w hy? e
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b) (2 points) What volume of the chosen solvent is required for the crystallization of the given

amount of caffeine?
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¢) (3 points) Based on the solubility data. calculate the amount in grams of crystallized cafleine

recovered from the solvent of choice.
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. (4 points) Please brietly describe the process of extraction and how it is used 10 1solate a desired

c,{)mpou;ld.
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12. (2 points) What is a drying agent? What are drying agents tvpically useful for in an extraction
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13. (4 points) What is the most fundamental principle of the chromaiogmphx technique? Diagrams

can be used on c,\p}&natlom.
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14, (6 points) A classmate was attempting to runa Tl
- first attempt: spot did not move from the origin.
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.C plate and observed the following:

- second attempt: spot disappeared and solvent became a little colored.

- third attempt: spot moved all the way to the top.

Please explain to vour classmate what is going wrong in each ot the above attempts and what
he/she should do to successtully run the TLC plate.
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I5. A student performing a fractional distillation to separate two liquids collects the following data:

“Vélume:oﬁ"distiliatc (mL) | Temperture °C |

1.0 61

L E -
2.0 63 it e prem

3
3.0 63 5 /
4.0 70 L
5.0 70 )
6.0 72 /

7.0 73

8.0 176 8, i
9.0 85 {wr S
10.0 50

11.0 95 Ec
12.0 98 ;
13.0 98 i
14.0 98 x,,

15.0 199

F'he student looks at the boiling data given: hexane. 69 °C: cyclohexane, 81 °C; heptane/ 99 °C:;
toluene, 111 °C; ethylbenzene, 136 °C.. N

Based on the experimental data, answer the following guestions:

a) {2 points) Was the student successful in separating the two components of the mixture by :
fractional distillation? Justify your answer. , ] : R
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b} (2 points) What is the identity of the two components in the unknown mixture? Justify vour

answer. : , g N A Lo G S
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¢j (2 pointsj Discuss any possible sources of error while performing this experiment based on the
experimental data,
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