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DISTILLATION TEWPCRA TURE AND CONCENTRATION RELATIONSHIP

Starting with a

gy 5.0% ethanol by

volume solution (a

typical value for

beer or cider), what

1s the minimum

oz (€6
)

Tempergture (C)

number of steps
required in a
fractional
distillation to reach

(a “ . asolution that
4. . contains at least

205 1015 20 25

reached by distillation of a less-alcohol-rich mixture.)
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Water
Weight percent
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Triethylamine

90.0% (by volume)
of ethanol?

(Note the azeotrope
concentration of
95.6% alcohol:
This is the limit
that can be

6. (a) From the phase diagram to the
left (water-triethylamine), determine
the ratio of the masses of the phases
present at 295K, for a mixture
containing 30.0 wt % triethylamine.
(b) What are the respective
compositions of the phases?

(Figure copied from Laidler, Meiser,
Sanctuary, Physical Chemistry, 4"
edition.)
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3. Phase change 4 marks
Calculate the boiling point of water at 98.7kPa (a typical barometric pressure at 275m altitude)?
‘”‘"3 2At standard conditions (373.15K; 1.00 atm), the heat of vaporization is 2258Jg™" (that’s Joule per
u{ sesoram): the molar volume of liquid water is 18.78 cm® mol™'. and the molar volume of water vapor
MAMJJ\ -

is 30.199 dm® mol™". The molar mass of water is ?]5 g mol.
-/ ' ooiured o
M«@ﬂ 320 - W&N'M _ 9 M A ;Lg{ “’WB/@L»@&

A &P Al
AT 2y

A LaP Aim oiT MWM

[
e C

NBLESEN U R R .
ﬁ R (T: T';) o7 Tsz—— N_ZV\\”

, . {
e, =39 .2xi0° P

)

17\12_2,9( A“w\ - A-}im AH(:"AW:{,?) /V\p |
225333 . 18\,0(“2\/%&0@”
(}OJ 63 k;)L "mﬁé—* |

)

B

Chemistry 2290 Midterm Examination 2, Winter 2011



