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o Pharmaceutical Formulation (or Cosmetic Formulation)
o Latex Particle Production

o Adhesion

o Filtration

o Enhance Oil Recovery

o}

Mineral Processing
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2. ABE S} A AE 2R o] 2 Q FHfE QI Systems

2-1. Pharmaceutical Formulation

Surfactant - Drug substance 2] 23] = 7}

Polymer - Viscosity modifier, Suspension stabilizer

ng n B
»
T
)
ET 8
@
(@]
E4
o2t o
®
>
o
[
.
=
.3 A
S
3 /_9-
0 M) 20 , 30
Surfcctant concn. (mol M 2107)

Fig. 1 Effect of PVP addition on the solubilization of an oil-
soluble dye, Yellow OB, in surfactant solutions at 30°C:A, NaDS;,
dodecyl-(oxyethylene)-ether. The primes refer to the addition of 0.1 %
PVP to the corresponding surfactant solutions.
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Fig. 2 Relative viscosity of gum arabic aolutions (a) in the presence of
increasing concentrations of Brij 96, concentrations of gum arabic as shown
on plots, and (b) in the presence of sodium laurysulphate (NaLS) and
cetyltrimethylammonium bromide (CTAB) at the concentrations of gum
shown, from 2.5 % to 10 %.
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2-2. Latex Particle Production

Surfactant - Solubilization of reactant, Stabilizer of Latex

Polymer - Latex

LATEX PARTICLE
STABILZED BY
ANIONIC GROUPS
FROM BACKBONE OR
INITIATOR RESIDUES

H,0
WITH ANIONIC SOAP ? WITH NONIONIC soaP 1:2:0

INCREASED CHARGE DENSITY INCREASED HYDROPHILIC LAYER

Fig. 3  Schematic representation of surfactant stabilization.
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SURFACTANT CONCENTRATION
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Fig.4  Adsorption isotherms of Alipal EP-110 and Alipal EP-120
surfactants at the 85:15 VA/BA latex-water interface.
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MECHANICAL STABILITY TIME (SEC)

2500 ¢~

1000
(A) 2000
800
2
1500
600 14
10
1000
400 6
200 500
- 1 ! | L ! J
0 0.5 1.0 1.5 0 0.5 1.0 1.5

LEVEL OF ETHYLENE OXIDE-FATTY ALCOHOL CONDENSATE
(PARTS BY WEIGHT PER 100 PARTS OF LATEX SOLIDS])

Fig. 5 Effect of added ethylene oxide/fatty alcohol condensates on
mechanical stability of natural rubber latex. Levels of condensate are
expressed in parts by weight. Numbers appended to curves indicate overall
ethylene oxide/fatty alcohol mole ratio in comdensate.
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10 A | | 1 ! - |
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SURFACE CONCENTRATION OF EMULSIFIER
{10"7 MOLECULES M-2)

Fig. 6 Mechanical stability of 45 % (w/w) PVC lattices as a function of
particle size and emulsifier level. Latex particle diameters : form left to right,
123 nm, 202 nm, 283 nm.
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2-3. Adhesion

Surfactant - Surface modifier

Polymer - Substrate, Coating material

Fatty acid —%»

Surface Energy of Aluminium
Y's
Y ds

64.3 dynes/cm

28.8 dynes/cm
Y ps = 35.5 dynes/cm

Surface Energy of PE
Ys = 32.82 dynes/cm
Yds = 32.10 dynes/cm
¥ps= 0.72 dynes/cm
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2-4. Filtration

Surfactant - Surface modifier

Polymer - Membrane filter

TABLE 1. Influence of Tween 80 concentration on elution of poliovirus type 1
adsorbed to membrane filters in the presence of 1.0 M NaCl at pH 4

% of adsorbed virus eluted by :

% Tween 80 Primary eluent 3% beef extract, pH 9

Mean SD Mean SD
02 0 0 87 20
0.001 8 7 101 5
0.005 91 7 13 4
0.01 93 7 7 5
0.05 99 4 4 2
0.1 104 7 3 2

"All solutions contained 1.0 M NaCl buffered with 0.05 M KHP adjusted to pH4
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2-5. Enhance Oil Recovery

Surfactant - Low interfacial tension generator

Polymer - Mobility buffer

N, = 7v/Y$

N_ = Capillary number

77 = Viscosity of the displacing fluid

v = Velocity of the displacing fluid

v = Interfacial tension

@ = Porosity of the porous medium
107t L

Capillary Number

0 20

3
40 60 80

. Residual 0il (Percent Pore Volume)
Fig. 7 Dependence of residual oil saturation on capillary number.

- 105 -



2500 ppm Polymer
Solution with

0.02% TRS 10-80

Brine

(1.0%)

Oil Brine
(n-hexane) | (1.0%)

Modified Polymer Flooding with a Small Amount of Surfactant

2500 ppm Polymer Brine Oil Brine
Solution (1.0%) (n-hexane) | (1.0%)
Polymer Flooding

0.02 % TRS10-80 Brine Oil Brine
Solution (1.0%) (n-hexane) | (1.0%)

Flooding with Surfactant Solution

Tertiary
Oil Recovery

75 %

33 %

15%

Fig. 8 A schematic presentation of oil displacement experiments.
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2-6. Mineral Processing

Surfactant - Collector (imparting hydrophobicity selectively,

to the desired particles), Frothers

Polymer - Depressant, Activator

FROTH
CONTAINING
HYDROPHOBIC
& ENTRAPPED
MATERIALS

TAILS
CONTAINING
UNFLOATED
MATERIAL

IMPELLER

Fig.9 Schematic representation of a flotation cell.
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L Effect of Polymer on
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(o] 1 10 100

' POLYMER CONCENTRATION, mg/kg -
Fig. 10 Depression of flotation of quartz using dodecylamine by the

cationic polymer PAMA at natural pH. Adsorption of sulfonate in the
presence and absence of polymer is shown in the inset.
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Fig. 11 Activation of flotation of quartz dodecylsulfonate by the cationic
polymer PAMA at natural pH. Adsorption of sulfonate in the presence and
absence of polymer is shown in the inset.
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3. ARG ZEA AL 2

el A AT ZE ADE A DEAF AFE 2L of o3 B wis}o]
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o) giet. o] T AL F7) MR §-8 02 e} gtk
1) Ionic surfactant-nonionic polymer interaction (or Nonionic surfactant -
ionic polymer interaction),
2) Oppositely charged surfactant-polymer interaction,

3) Simiarly charged surfactant-polymer interaction.

3-1. Ionic surfactant-nonionic polymer interaction

® Without Polyme

50 o

O With Pclymer 47
|
I
I
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our face Tension (dynes/cm)
[ EY
w
/

260 i‘;\\;_,\
a i S
13 T 3 T - -T T 0 T T T —

3x10 5x103 1x1072 1.5x1072

Concentration of SDS (mol/l)

Fig. 13  Surface tension depending on SDS concentration with and w1thout
polymer (Polyethylene glycol, 0.02 M)
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o Nonionic polymer & Surfactant micelle +ei] -3} € c}.

o Surfactant ¢ Hydrophobic part 7]— Polymer o §-2}%] 31 Hydrophilic
part 7} BRARR o 2w I 0 2 X AP B Y A-TE2}F9] Complex 7}
Polyelectrolyte 2] 3 zh-&

o AEFZ7} A BB/ A 2] Micelle E ¢] 3+ Nucleating agent 2 =23}
22 M ITAFAA| R Tt A3 Dimer B o= & A W84 2] ¢
Cluster 24 A A BJA & G Ak - 342 AW A-

252} Micelle A,

3-2. Oppositely charged surfactant - polymer interaction

,
9,
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o Head to head /}% 2}-8-¢ o] g+ Complex &4} (Turbidity 27}2) X))

o Tail to tail 4}F 2H-§-of 9] 3t Polyanion 34} (re-solubilization)

3-3. Similarly charged surfactant-polymer interaction
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{2) {b)

T A

Anionic Surfactant Polymer
Fig. 14 A schmatic presentation of the excluded volume effect of polymer
on surfactant solution : (a) in the absence of polymer; (b) in the presence
of polymer

o Polymer ©] Excluded volumn effect ol 2] $} Surfactant Esx 2 EI
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