Koy
CHEM 238 sample EXAM #1

1. (15 pts) Circle the pairs of compounds below that would be miscible (soluble) with

each othen\
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2. (6 pts) Water and methanol (CH3OH) are miscible solvents. Draw the hydrogen
bonding interaction that would occur when these two solvents are mixed together. Be

sure to draw in the appropriate & + and d - charges on the appropriate atoms.
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3. (4 pts) 50 mg of sulfanilamide is dissolved into 15 mL of water. Which, sulfanilamide
or water, is considered the solute?
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4. Using the solubility data for the solubility of biphenyl in the solvent methanol is shown
below. Using this data calculate questions a and b below.

Temp Solubility (g/mL)
60 °C 0.5 g/ml

50°C 0.4 g/mL

40 °C 0.3 g/mL

30°C 0.2 g/mL

20°C 0.1 g/mL

10°C 0.04 g/ mL

a. (5 pts) How much methanol would be required to dissolve 1.5 g of biphenyl. At 60 °C.
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b. (5 pts) How much biphenyl would remain in solution if it were cooled to 20 °C?
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5. (5 pts) Why is it important to cool the solution slowly during crystallization?
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6. (6 pts) In the solubility lab, explain why ethyl 4—aminobenzoate was not soluble in
water but that it was soluble in IM HCI?

e
m N e ovm wafbef \Sblvjb
(o]
- < > + H-c \® y /
HN OCHyCHy 42y anda® 774} mie §qH

ethyl-4-aminobenzoate H/ N ly‘w I'J P olor .

No-nv\a\la +oo nun—polaf G:{wd\a Nz0 So)a/o(-c/
Gvomate Imv§> To he 3o\ukllIn
wo\'r’\ but -——add 1 HU




7. Shown below are two graphs showing solubility vs temperature. The upper graph is
the solubility of m-toluic acid in 3 solvents; methylene chloride, acetone and ethanol.
The bottom graph shows the solubility behavior of benzophenone in methylene chloride,
acetone and ethanol. Use these graphs to answer a, b and ¢.

a) (4 pts) List the solvent(s) that you could use to recrystallize m-toluic acid.

At pngbne Chloricta and Ehranol — ypr Jreph eans Sdlubll N &/ 1aso)

coled .

b) (4 pts) For Benzophenone, for which solvent could you say that it was “soluble hot
and insoluble cold”?
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¢) (4 pts) For Benzophenone, for which solvent could you say that it was “insoluble hot
and insoluble cold”? acetovoa— .
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For question 8 a-d, refer to compound A shown below.
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8.You dissolve 0.25 grams of A in 2 mL of methylene chloride (CH,Cl;). You add 5 mL
of 1 M NaOH and shake. You let the layers separate and you evaporate the methylene
chloride layer and you find it contains 0.05 g of A.

a. (6 pts) What is the distribution coefficient (K) for A between methylene chloride and
IM NaOH. Assume that the methylene chloride solubility term will be in the
denominator (bottom).
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b. (5 pts) Draw the chemical structure of the compound that is dissolved in 1 M NaOH.
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¢. (4 pts) Would you predict that the disﬁ' by '|0n coefficient (K) for A between

methylene chloride and water would bg ) larger or the same as compared with .
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d. (3 pts) Comparing K values of compound B, (shown below) with compound A: Do

you think that compound B would have a larger, smaller or the same distribution

coefficient (K) as compound A in question 8 a? (Methylene chloride solubility term is in

the denominator).
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9. (4 pts) Which compound, C or D, would have the largest distribution coefficient (K)

between methanol and hexane? (the methanol solubility term is in the denominator).
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