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Adsorption Measurements of Vapor-Liguid and Liguid-liquid Interfaces
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The adserption of solute species in solutions at a vapor-liquid or a liquid-liquid interface is

expressed in terms of relative adsorption according to the Gibbs convention.

Experiments are

deseribed in which the adsorbed amount may be measured at the air-water and oil-water interfaces.
It is shown that Gibbs adsorption isotherms derived the surface thermodynamic theory explain the
cbserved isotherms mecasured by the the radiotracer method using tritiumlabelled non-ionic and

jonic surfactants.

In the oil-water system containing a surfactant, the pressure coefficient of the inter-

faeial tension gives us a thickness parameter ¢ which denotes the distance between the Gibbs dividing

surfaces for oil and water phases at the interphase.

1. L&

Gk &R E A IR & R & O R OB SRR 12
IR S EEHOWERED I I LT BEDOMIERS
Mo TNy, HEEE~OWEOW B HRERO
s & i, M ORE Y & R AC S -
THE-TLEH, 0D, HERETRAEORSR
oW A M EE (SR EERD L LT
DETND, bW s Gibbs OIRETHRD, LT,
i@‘ﬁ'rﬁ%’&ﬂ%m‘s WA HRR RO O A BLITIR

L, #IT, BEodid bR 20 T O A2
FOBOSLERIC L AMELE S0 D 27 M4 T
Dy Tiw, WERTEOHFN AR IZREY T R8
WY WENLT LT D

2. Gibbs R SHENMRER

O 78, WEORDEME LT, B2 ¢ OS5k

e eQEASLOMDRMEHLL, Fig. 1 1R &
HIEREREE A 2. WEBRENETRDEh A

HERFEHOBEO L KEBEREEED I X TE

The physical interpretation of 7 is discussed.

Bo £, Gibbs ASISHIT D% B LA K
CAETE (2=0) Mook &, SUE (@) LA () 0
OEE(L)ORELY O BLUBRANEORE » To
WEE Cie) &9as&, EBLT

SO[CML—cm(xndx=S Cr*{z)—CreYda (1)

il g &k D AT EAEIAE (equimolecular di-
viding surface) SIEHETH 2 L0, Fi2bh, (1)
IR T & B R DB
"l(l):_:o (2)
Wigs &9 FE (Fig. 1-b) 2 @kd 5, (2):%
Gibbs @RAEITS, WA (2)3 O & 5 70 BT
AEETHI LR T, BT 2 HERS « O
SRR [ @
0 +1
fﬂ“’:S_FCU%x)M{LB}dx+SO[Cﬁ%z}~€ﬂjdx
(3}
THROEING, (3) RO RHOMIENERL L
BWEICRDE T ENTEHD,
WEA? Gibbs OBNICRS LT 5
1t

(=h

&, ROEERFV



21

dephase

4
o

Interphase

.t

c

p-phasz

— g - ——  mollcc

a b C

Fig. 1 The Gibbs dividing surface at the vapor
{a)-liquid (B) interface. C is moles per unit
volutme. (a) Real surface of a 1em?® column
of an one-component system. The gradient
of concentration in the interphase is shown by
Cr*{z) and Cif(x). (b) The Gibbs dividing
surface. Shaded areas indicate the Gibbs
construction for locating the /1" =0 dividing
surface. (¢} Surface excess I”:? of component
I, (see text).
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Fig, 2 Schematic representation of apparatus
for determination of adserbed amount at the
airfwater {A) and sil/water (B) interfaces. 1,
pulse height analyzer; 2, coincidence circuit;
3, linear amplifiers; 4, high veltage supplier;
5, phototubes ; 6, optical prism (polyacrylate);
7, plastic scintillator sheet; 8, air phase; 9,
radioactive detergent solution, 10, pointer
electrode ; 11, ammeter ; 12, syringe ; 13, Teflon
trough ; 14, Pyrex glass; 15, toluene {oil} phase.
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Fig, 3 Surface tension wvs. concentration curves
of D(EO)k solution at 30°C. (O : Wilhelmy plate
method, /@ drop-weight method.
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