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Adsorption at S—L interface — Introduction
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: joint lubrication and movement, implant rejections

: lubrication adhesion
: soil wetting and conditioning, pesticide application
: ink and pigment dispersion
: microcircuit fabrication
: secondary and tertiary oil recovery techniques
: starch-water interaction in bakery dough
: latex polymer and pigment dispersion stabilization




Adsorption at Interface — Adsorption Model
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Figure 9.1. lllustration of a solid--liquid interface: (a) in the liquid, the
molecular distribution is approximately undarm,' although some
rrmier:ures may be adsorbed to produce a small surface excess (black
circles) ;. (b) for a solution of surface-active solute (black ovals) extensive
adsorption will occur, producing a significant interfacial regin:un; of excess
solute concentration.
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Adsorption at Interface — Adsorption Model
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Adsorption at Interface — Adsorption Model
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Adsorption at Interface — Quantification of Adsorption
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Adsorption at Interface — Quantification of Adsorption
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Adsorption at Interface — Quantification of Adsorption
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Adsorption at Interface — Quantification of Adsorption
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Figure 9.2. General shapes of typical solid--liquid adsorption
Isotherms.




Adsorption at Interface — Quantification of Adsorption
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Adsorption at Interface — Quantification of Adsorption
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Adsorption at Interface — Modification of S-L Interface
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Adsorption at Interface — Modification of S-L Interface

Nonpolar, Hydrophobic Surfaces
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Figure 9.3. Modes of adsorption of surfactants on nonpolar surfaces:
(a) flat trains; (b) L's; (c) perpendicular.




Adsorption at Interface — Modification of S-L Interface

Nonpolar, Hydrophobic Surfaces
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Adsorption at Interface — Modification of S-L Interface

polar, uncharged Surfaces
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Adsorption at Interface — Modification of S-L Interface

Polar, Uncharged Surface
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Figure 9.4. Schematic illustration of the orientation of adsorbed
surfactant in the presence of specific interactions at polar surfaces.




Adsorption at Interface — Modification of S-L Interface

Polar, Uncharged Surface
Soi5) 0] & E=Y




Adsorption at S—L Interface —-Modification of S-L Interface

Surface Having Discrete Charges
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Adsorption at S—L Interface —-Modjification of S-L Interface

Surface Having Discrete Charges
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Figure 9.5. Schematic illustration of the stages of adsorption of a
surtactant onto a surface of opposite charge: (a) native surface; (b) ion

exchange; (c) ion pairing; (d) complete charge neutralization: (e)
representative isotherms.




Adsorption at S—L Interface —-Modification of S-L Interface

Surface Having Discrete Charges
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Adsorption at S-L Interface —Environmental Effects on Adsorption
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Adsorption at S-L Interface —Environmental Effects on Adsorption
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Adsorption at S-L Interface —Environmental Effects on Adsorption
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Adsorption at S—L Interface —Nature of the Solid Surface

tH K

2

Ol surfactant)t S&0otH &S, £H

chanism0il 01 2|0t Al = Ct. & atJ

oF EZ0| 0|2 1 &t (ion exchange, + —
OlctdH, 2O MO|H SEHd=2 H0| HGHA

B =
Hl—'_—rl'o

®

= Mm

o

—l—,DI'
S
—

o
i

10
>

ion-pairing

Bt ion-pairing (il 2|8t 20| 2t™ Stern layer0ll A 2| potential2 =&
ol =40| E UMK =0H=AH = Ct.

& XHF Hotel Brerd 2ot A -0 A& D A= 30 0 2F 20|

ion-pairing0| 20 LIA Et=SSH LA=2 ottt =H=SH T HA CF
A HE &1 coagulation & = flocculationO| & O LI Al & C}.




Adsorption at S—L Interface —Nature of the Solid Surface
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Figure 9.6. lllustration of surface charge reversal by surfactant
adsorption: (a) native surface (counterions omitted): (b) complaete charge
neutralization; (c) in large excess of surfactant, charge reversal by bilayer
adssorption.




Adsorption at S—L Interface —Nature of the Solid Surface

Surfactant S &

S8 A2 Z = mineral 42| =2l 2 < et forth flotation process (il A
HHEHHCS S&2 0|28t0H. AZ CHE mineral?l 3 EHO| A
oldtCt2)| =0 H&Est HHELMNE HYet s&E2 AIE0IE &

clE & € &+ UL
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Detergency , lubrication, the control of fluid flow through porous
media (crude oil production) , corrosion control S0 &= = 2 6tLI.




