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NOTATION

3c = total number of external degrees of freedom per
molecule

AE,,, = energy of isothermal vaporization from the satu-
rated liquid to the ideal gas

f = fugacity

H = Henry’s constant for a gaseous solute in liquid
ammonia

k = a proportionality constant (Figure 8)

k = Boltzmann’s constant (Figure 13)

K = distribution coefficient for a solute between water

N and an organic liquid phase

l = a binary parameter characterizing deviation from

L the geometric-mean assumption

My = number-average molecular weight

N = number of polymer molecules

Nr = number of polymer segments (or monomers)

P = total pressure

Ps = saturation (vapor) pressure

p* = a characteristic molecular parameter having units
of pressure

q = a molecular size parameter

R = gas constant

T = absolute temperature

T* = a characteristic molecular parameter having units
of temperature

U = attractive energy of one mole of solute molecules
at very high dilution in a liquid solvent

v = liquid molar volume (Figure 1)

v = volume per segment (Figure 13)

v = partial molar liquid volume

A\ = total volume (Figure 13)

%A = characteristic (hard-core) volume, per mole

w(M) = frequency of molecular weight M in molecular-
weight distribution

v* = characteristic (hard-core) volume per segment

X = liquid-phase mole fraction

y = vapor-phase mole fraction

aB°/°H relative volatility of benzene infinitely dilute in
hexane

o = solubility parameter

o) = vapor-phase fugacity coefficient

Vv = activity coefficient (normalizcd such that v =1
asx; — 1)

')/i* = activity coefficient (normalized such that y,* — 1
as x; — 0)
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the following expression for the rate constant:

k = 9.55 x 10° exp (-14,200/RT) (2)
This is also consistent with the 25° value of
Laidler and Chen.

We have found it convenient to use a solution
that is initially 1M in both acetamide and sodium
hydroxide, prepared by mixing equal volumes of
the corresponding 2M solutions. The batch re-
action is conducted in a multineck flask, im-
mersed in a thermostatted water bath, and
equipped with a variable speed stirer; 0.1 N HCI
and NaOH are used for the determination of un-
reacted NaOH in 2 ml. aliquots, removed
periodically by pipette. Some feeling for the fre-
quency of sampling can be obtained by observing
that the half-time for reaction at 50°C., for an
initial concentration of 1M for both reactants, is
about 1.2 hr. Since the reactants are present in
equimolar ratio, the rate constant is evaluated
by any standard rectifying plot: e.g., 1/Cxuon Vs. t.
Figure 1 shows such a plot for a run conducted
at 47.5°C by a student group. The slope cor-
responds to a value of k = 1.10 x 10-%/ mole™
min-, or 1.83 x 10~*/. mole™ sec'.

Some of the important sources of error are:

e Preparation of the stock solution of aceta-
mide by weighing directly from the bottle. Aceta-
mide is hygroscopic. If concentration is to be de-
termined by weight, the material should be
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vacuum-dried first (m.p. = 82°C). Alternately,
the concentration may be determined by allow-
ing the alkaline hydrolysis with a known excess
of NaOH to proceed to completion, with subse-
quent titration of residual alkali.

® Non-reproducible technique in the use of a
2 ml. pipette. (Practice with this might be edu-
cational for the chemical engineering student who
lacks prior exposure to an analytical chemistry
laboratory.)

eFailure to equilibrate the two initial solu-
tions at reaction temperature before mixing.

One caution: NH, is slowly produced in the
reaction. The laboratory should be adequately
ventilated, therefore, especially when the reac-
tion is run at temperatures above 50°.
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