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Fundamental Studies on the Characteristics of the Surface Electrokinetic
Behavior of Particulate Matter as an Extensive Property
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ABSTRACT : Generally, electrokinetic potential has been considered as an intensive property. In other words, electrokinetic
potential is not affected by the amount of particulate matter. Montmorillonite, one of essential inorganic matter, was chosen
to measure electrokinetic potential. The result of electrokinetic potential measuring experiment showed that the value observed
to decrease as the amount of montmorillonite clay increased. This is due to the fact that total ions that adsorbed per unit
mass were decreased as the amount of montmorillonite was increased. As a result, electrokinetic potential is considered as
an extensive property. By using these results, total interaction energy of suspension was also checked, and revealed that total
interaction energy was decreased as the amount of montmorillonite increased.
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Fig. 1. Change of electrokinetic potential according to the
amount of montmorillonite at different pH (M=0.01 g, ®

=0.1 g, A=1 g, X=10 g).
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Fig. 3. The change of Gouy and Champan(GC) model according
to the relative amount of particulate in suspension ((a)
small amount, (b) large amount).
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Fig. 2. The adsorption characteristics of montmorillonite suspensions according to the amount of montmorillonite.
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Fig. 4. Total interaction energy diagram of montmorillonite suspension according to the amount of montmorillonite at different pH (m
=0.01 g, ®=0.1 g, A=1 g, X=10 g).




586 *

Korean Socity of Environmental Engineers
QME - ASH

[e}
A A ApasA s e %}*Jél Hepo| Z7)e

of/ltcta A},

N
uy
rhu

UHHA] 0 2 Electrokinetic Potential-2> A7]AZA R 214
ojttt, 2 AtollA= AdA o R Akl ofo] HAA|9
714 A5l ozt G oA Telaki it
d =AY ZRERUO|ES O R 5}o] Zeta Meters

2451 o) vigon
DLVOOo|Zo] 285t AT A% ofuA 5 =Ssl =tk
g L}o]|E BAA9] Isoelectric Point+= pH7HR-LO &2
Uepgton] ZrgdgutolE 3 majE]e] AJZof w} pHrt
Z7VsHA] Electrokinetic Potential®o] 22] ®gko 2 =7}
Sh= o] TAE|AL Isoelectric Pointi= HAFAQ] oFxk
SUSPA ARE S LiERAE, BAlS] pHS Bs]
oFo] Z7}8k==2 Electrokinetic Potential®| Axdo = 7+
s}oﬂﬁ}. ol E4bd9 °ok°] 7kt A Well EA
S ol 250] BIA B ST ol aabl =] o
UO]E}"’ AFRET} 0] Electrokinetic Potential 2] =70
10f A=Fo] 7|0 AL I Al71/d 4 o] ohd 37]*3;5—:1%'
e}l Electrokinetic Potential®] ZI1}E vlglo =
B AU R= AR A7t S7FRR 0
= ASRS UeR i on 11 R Electrokinetic
Potential 2] Arfigte] vl#|stitt, ESF #AbE o] o] 5
PhRS AR A5 ol A7) ZHsent

=L

i

0]-8-3f| Electrokinetic Potential2

B

]:

L

A3t ARk

Ln‘i

At A
o] =R2 2010d %= A (wsafshr|sty)
LA to] 2| YL Hio} Z=3g]

o Aglow Bt
AU (No, 2010—0001901).,

Sinl=t
1. Liang, Y., Hilal, N., Langston, P., and Starov, V., “Interaction
forces between colloidal particles in liquid : Theory and
experiment,” Advances in Colloid and Interface Sci., 134-135,

10.

11.

12.

13.

14.

. Bjorklund, J., Geber, U., and Rydberg,

. Takahashi, T., Ohkubo, T., and lkeda, Y.,

. Lyklema, J.,

151-166 (2007).

. Gibson, J. H., Hon, H., Farnood, R., Droppoa, I. G., and Seto,

P., “Effects of ultrasound on suspended particles in municipal
wastewater,”Water Res., 43, 2251-2259(2009).

T., “Energy analysis of
municipal wastewater treatment and generation of electricity by
digestion of sewage sludge,” Resources, Conservation and
Recycling, 31, 293-316 (2001).

“Montmorillonite
alignment induced by magnetic field: Evidence based on the
diffusion anisotropy of water molecules,” J. Colloid Interface

Sci., 299, 198-203 (2006).

. Tombacz, E., and Szekeres, M., “Colloidal behavior of aqueous

montmorillonite suspension:the specific role of pH in the
presence of indifferent electrolytes,” Appl. Clay Sci., 27, 75-94
(2004).

. Yuan, C. and Chiang, T. “Enhancement of electrokinetic

remediation of arsenic spiked soil by chemical reagents,” J.
Hazard. Mater, 152. 309-315 (2008).
electrokinetic

15(3), 125-130,

“Molecular interpretation of
potentials,” Curr. Opin. Colloid Interface Sci.,

(2010).

. Cadene, A., Durand-Vidal, S., Turg, P., and Brendle, J., “Study

of individual Na-montmorillonite particles size, morphology, and

apparent charge,” J. Colloid Interface Sci., 285, 713-730 (2005).

. G. Lagaly, S. Ziesmer, “Colloid chemistry of clay minerals: the

coagulation of montmorillonite dispersions”, Adv. in Colloid and
Interface Science, 100-102, 105-128 (2003).

A4, “Electrokinetic vlj<=2} Zeta Potential @] Afd-Adof st
APA A AR, SYTEk ek, (2008).
Kinsela, A. S., Tjitradjaja, A., Collins, R. N., Waite, T. D,,
Payne, T. E., Macdonald, B. C. T., and White, 1., “Influence of
calcium and silica on hydraulic properties of sodium
montmorillonite assemblages under alkaline conditions,” J.
343(1), 366-393 (2009).

Benitez, E. 1., Genovese, D. B., and Lozano, J. E., “Effect of pH

Colloid Interface Sci.,

and ionic strength on apple juice turbidity: Application of the extended
DLVO theory.” Food Hydrocolloids, 21, 100-109 (2007).
Liang, Y., Hilal, N., Langston, P., and Starov, V., “Interaction
forces between colloidal particles in liquid: Theory and
experiment,” Adv. Colloid Interface Sci., 134-135, 151-166
(2007).

Adamson, A. W. and Gast, A. P., Physical Chemistry of Surfaces

6th edition, John Wiley and Sons, Inc. (1997).

I Journal of KSEE | Vol.32, No.6 | June 2010



