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ABSTRACT

The activtty coefficients at infinite dilution of several solutes were determined by measuring
the stripping rates of solutes in nonvolatile and volatile solvents. The results agree quite well
with those in the literature obtained by other experimental methods. As the result, it is found
that the stripping method can be applied to even volatile-solvent systems. In addition, experi-
mental technique and the questions of data reduction are discussed and thoroughly examined.
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Table 1. Purity of substances
Refractive index at 20°C
Substance % Purity
Experimental, Literature's
Aniline 1. 5857 1. 5855 99+
Ethylene glycol 1.4317 1. 4318 99+
n-Hexane 1. 3753 1.3749 99+
Benzene 1. 5011 1.5011 99+
Acetone 1. 3592 1. 3588 99+
MeOH 1. 3291 1. 3286 99+
EtOH 1. 3616 1. 3616 99+
PrOH 1. 3857 1. 3856 99+
iso-PrOH 1.3776 1.3771 99+
Water 1. 3330 1.3330
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Fig 1. Schematic diagram of equipment.
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Fig. 2. Dilution flask.
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Fig. 3. The effect of moles of a solute already in
the stagnant volume on those in inert-gas
stream.
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Fig. 4. A plot of(In S;/S;,) vs. time for two sol-
utes in nonvolatile solvents at 25°C.

Table 2. A Comparison between the infinite-dilu-
tion activity coefficients of solutes in
nonvoatile solvents at 25°C by the stri-
ppingmethod and those in the literature
by experimental methods.

Literature

This work
System
Eq. (4) (stripping)? (G.L.C.)*

Aniline-Benzene 2.34 2.24 2.20

-n-Hexane 27.09 26. 63 27.00

-n-Hexane 26. 25
Ethylene glycol

-Benzene 33.20 31.84 31.0
-n-Hexane 794. 30 220. 625.

HWAHAK KONGHAK Vol. 21, No. 6, December 1983



322 #

S0 0 -

'x /// 7 - |

= /'j/ /'/ ) '

%// ‘ 1
OC 50 15C

S

Fig. 5. A polt of(In Si/Sic) vs. time for several

alcohols in water at 55°C.

H B

Table 3. A comparison between the infinite-dilu-
tion activity coefficients of solutes in
volatile solvent at 55°C by the stripping
method and those in the literature by

experimental methods.

System nonvolatile volatile Literature!®
Eq.(4) Eq.(5) (G.L.C)
Water
-MeOH 2.31 2.13 2.14
-EtOH 5.94 5.32 5. 11
-PrOH 21.20 18.53 20. 44
-iso-PrOH 14.11 12.25 (12.63)¢

Table 4. A comparison of the infinite-dilution activity coefficients of solutes in nonvolatile and volatile

solvents at various temperatures with those in the literature and the partial molar excess ent-

halpies of these systems.

System Temp. nonvolatile, volatile, Literature Others
°C, Eq. (4) Eq.(5) (V.LEE.)
Aniline-EtOH 40 2.69 2.69 2.65% A" = 1.3
55 2.46 2.45 2. 47'8(kcal/mole)
Water-Acetone 15 5.85 5.83 hiE= = —2.6
30 7.65 7.42
45 9.85 8.99 (10.81)*
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Nomenclature

e defined in eq.(2) (= 7,"P;°va/Nso RT)

D pure carrier gas flow(pressure P, tempe-
rature T) [cm3-min~']

D; total gas flow at flask exit(pressure P,

8 FEAHEEEASY FE¢ A A 323

temperature 7) [cm3-min~1]
g amount of solute per stagnant volume at
time ¢ [g-mole-cm™3
I  Poynting correction
hE- partial molar excess enthalpy kcal-g-
mole~1]
n  amount of solute in the flask “g-mole”
N amount of solvent in the flask "g-mole’
P total pressure [atm]
Py & Ps° vapor pressure of solute and solv-
ent [atm]
So & S peak area at time £ =0 and ¢
R gas constant [cm3-atm-g-mole 1.K-t~
T absolute temperature [K’
¢t time [min]
x defined in eq.? (=
v =D
vq stagnant volume [cm?]
Greek Letters
r;~ activity coefficient of a soluteat infinite

D1t/Ud)

dilution

¢ fugacity coefficient of a pure gas compo-
nent

¢ fugacity coefficient of a gas mixture
Snbscripts

o value at time £ =0

i solute

s solvent
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