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Revisiting the Definitions and the Textbook Descriptions of
Dissolution, Diffusion and Effusion

Park, Jong-Yoon*
Ewha Womans University

Abstract: Previous studies showed that many secondary school students and teachers have difficulties in
distinguishing the phenomena of dissolution and diffusion, aswell asthe phenomenaof diffusion and effusion. In this
study, currently accepted term definitions of dissolution, diffusion and effusion were searched from the [IUPAC Gold
Book and the physica chemistry textbooks, and the points to differentiate the definitions were sought. Also, the term
definitions of these three phenomena in the secondary school text books and the college general chemistry textbooks
were surveyed and compared to the currently accepted definitions. It was found that dissolution is formation of one
new phase from mixing two phases, while diffuson is the migration of matter down from the concentration gradient.
The "concentration gradient” is considered to be a key point to distinguish diffusion from the dissolution. However,
the concentration gradient was not mentioned in the definitions of diffusion in most of the secondary school
textbooks and the college general chemistry textbooks. Effusion is differentiated from diffusion by the gas molecules
escaping from the container through atiny hole without collison. The definition of effusion was not found in most of
the secondary school textbooks.

Key words: dissolution, diffusion, effusion, term definition, textbook description.
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oiol, ZA7|= T, 2004, [EZX: Ebbing,
D. D., Gammon, S. D., & Ragsdale, R.
O. Essentials of general chemistry.
Houghton Mifflin, Boston, 2003.]

GC—4: UHtststwiATS| o Udtskst (K4,
AtRotztdlol, ME, 2002, [¥X:
Masterton, W. L., & Hurley, C. N,
Chemistry: Principles and reactions.
4th Ed., Harcourt, New York, 2001.]
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). xtRotztdinl, Z7|= ok, 2003, [#
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GC-6: Zumdahl, S. S., & Zumdahl, S. A.
Chemistry. 6th Ed., Houghton Mifflin,
New York, 2003.

disselutien: The mixing of two phases
with the formation of one new homogeneous
phase (i.e. the solution).

Bl T Aol 3= o] el RS FYUs
S, &) TE= Aot Folatglrt, of7]
o A(phase)t -&-MH(solution)o]et= &7} 37 E]
g o)o] that [UPACY] Ao%E Lo}rgft

=
=

-

whase: An entity of a material system
which is uniform in chemical composition
and physical state.

selutien: A liquid or solid phase
containing more than one substance, when
for convenience one (or more) substance,

which is called the solvent, is treated
differently from the other substances, which
are called solutes. When, as is often but not
necessarily the case, the sum of the mole
fractions of solutes is small compared with
unity, the solution is called a dilute solution.
A superscript oo attached to the symbol for a
property of a solution denotes the property
in the limit of infinite dilution.
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diffusien: The spreading or scattering of a
gaseous or liquid material. EAdy diffusion in



the atmosphere is the process of transport
of gases due to turbulent mixing in the
presence of a composition gradient.
Molecular diffusion is the net transport of
molecules which results from their molecular
motions alone in the absence of turbulent
mixing; it occurs when the concentration
gradient of a particular gas in a mixture
differs from its equilibrium value. Eddy
diffusion is the most important mixing
process in the lower atmosphere, while
molecular diffusion becomes significant at
the lower pressures of the upper
atmosphere.
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PC-1: If a gas is not uniform with respect to
composition, temperature, and velocity,
transport processes occur until the
gas does become uniform. The
transport of matter in the absence of
bulk flow is referred to as diffusion. (p.
617)

PC-2: Diffusion, the migration of matter down
a concentration gradient. (p. 747)
PC-3: Diffusion is the passage of gas
particles(or solute species, if in
solution) from one part of a system to
another due to unequal concentrations
of that gas within the system, with the
total pressure constant in the
system(that is, the transport isn't due
to pressure gradient). (p. 672)

PC—4: If solutions of different concentrations

B, B, B&0| Hojot maty Mol oEt i 1013

are brought into contact with each
other, the solute molecules tend to
flow from regions of higher concentration
to regions of lower concentration, and
there is ultimately an equalization of
concentration, The driving force
leading to diffusion is the Gibbs
energy difference between regions of
different concentration. (p. 878)

PC-5: When the partition is removed, the
two phases are in contact, and the
random molecular motion of | and k
molecules will reduce and ultimately
eliminate the concentration difference
between the two solutions. This
spontaneous decrease in concentration
differences is diffusion. Diffusion is a
macroscopic motion of components of
a system that arises from concentration
differences. (p. 465)

PC-6: The flux of matter due to a concentration
gradient is called diffusion. (p. 670)
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PC—1: Molecules pass through a small
opening into an evacuated
vessel(effusion). For small holes the
rate is small enough not to upset the
equilibrium speed distribution in the
bulk gas. In addition, the mean free
path is assumed to be large
compared to the diameter of the hole,
so that collisions in the neighborhood

pC-2:

PC-3:

PC-4:

PC-5:

PC-6:

of the hole can be neglected. (p. 608)
Effusion, the emergence of a gas from
a container through a small hole. (p.
747)

Effusion is the passage of gas
particles through a barrier (like a
small hole) into a different region
where no particles (and usually no
gas of any sort) existed previously. It
is usually a slow process, so that the
concentration of gas particles in the
original system is approximately
constant. (p. 671)

The movement of gases through
plaster of Paris plugs, fine tubes, and
small orifices in plates where the
passages for the gas are small as
compared with the average distance
that the gas molecules travel between
collisions. (p. 22)

Escape of a gas through a tiny hole is
called effusion. (p. 440)

Effusion is the phenomenon in which
molecules escape through a small
opening without disturbing the
equilibrium distribution in the vessel. If
the hole has the dimensions of the
mean free path, the molecules, while
escaping, traverse the same distance
that they would travel between
collisions. In that case the effusing
molecules have speeds representative
of the sample in the vessel. Further,
the frequency of collisions in the bulk
of the sample is not disturbed, and
equilibrium is maintained. These are
the conditions under which Maxwell's
distribution law was experimentally
verified. (p. 663)
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k. (p. 146)

GC—-6. Effusion is the term used to describe
the passage of a gas through a tiny
orifice into an evacuated chamber, as
shown in Fig. 5.22. (p. 219)
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