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Interfacial Features of Colloidal Particles in Aqueous
Environment and Change in Its Stability
According to Influential Conditions
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ABSTRACT

The interfacial features of suspension system made of CaCOs particles have been
investigated for the purpose of designing its effective treatment process. For the
examination of variation of electrokinetic potential as a function of pH, the value of
potential was observed to shift in the negative direction, which was thought to be due
to the adsorption of hydroxide ion on the particle surface. Adsorption of surfactant on
suspended particles resulted in the change of surface charge and shift in electro-
kinetic potential, which was dependent upon the sign of head charge and concentra-
tion of surfactant. Addition of inorganic salts affected stability of suspension greatly
and sedimentation rate of suspension was influenced by the electric valence and
amount of ions produced by dissolution of inorganic coagulants. DLVO theory made it
possible to construct a energy profile diagram and a close correlation was found
between experimental result and theoretically derived consequences. Non-specific
adsorption of indifferent electrolyte resulted in the compression of electrical double
layer and specific adsorption induced the shift of IEP and PZC in the opposite
direction.

Key Words : Suspended Particle, Interfacial Phenomena, Inorganic Salt, Surfactant,
Adsorption
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HEAdA e fol 2 AHBAA sodium dode-
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CH:zNCsHsCl - 12H20) ¥ 25 Aldrich Co.24%H
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AZ+E oleic acid(CH3(CHz)7CHCH(CH2)7COOH.,
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2.2.1. Electrokinetic Mobility &%
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2100A)E AHg-3t3ict. B3], @& 234317 Hs
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T 25TE dAFA FAAAET Fe electroki-



2230 A3 - HES

netic mobility® &3 3%t 28in, o &3 ¥
of AEd B4 ol whe} 2} 2o ¥E £ &
Aaict. oleld B/-EA xH e pHel WE A%
FdE& sttty A HHE FYUT F, AW
Aol A FPdE gA3ts] sl M FFHe AR
FAAE FAF 22 2AF F 2F §h0 s
FY§ %1 g/L)9) CaCO:E 718kt 43
A 2 gode pHE %49 7.0, 2832 &% 25
T2 933 nAAA & H, AVEAA Fxo

g 220l= YAte #rF AFE AW R}
a1 e 7] & w2 ARGYdA £99
pHE o|d 44 A& vy oz HEF MY o
A 243D & T FUA |AAIZ el A
=4 pHell W& A9 electrokinetic mobility
£ F3shsl.

2.4. R7|dRe d8 % ™Y Yot

220l A &3 WE EF AL oA
e SAAEY 9ol AT AgelMe A
10%, 107 107, 5x107, 282 1.0 mM BE9
NaCl #9422 ZA% F £REAFH 2v71E AL
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Fig. 1. Change of electrokinetic potential (@)
and turbidity (O) of suspended par-
ticles according to pH.
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#Ho g2 ¥{FEY Yol AXAM qHES F7l3e
RAE & # oy, olge YHE potentialel B
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d99M e A9 Bzt A Fged, o
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7t A%t delolAel pH ¥l @& FREF
9] electrokinetic potential®] W3tFA-& =A}3}
Aot. Fig. 2+ SDS¢} DPCH, 28] 1 oleic acids]
Tro BE FRE2Y potential A& YEebd A
ojt}. o] Ziho] wtaw <FolA AUPAFAY
DPCHY A% 21 H7t&o] 718l we} poten-
tiale] F718ke AL ¢ + Ut ©l DPCH/F &
gl el RR-E] EHo %o M FoFge
24 electrokinetic potential® %¢] Wioz F
el WE ARE AlsEc. &, FojAde AR
E4AE REY RUAHNE Fo] WHEoR olF
A7l ERE veldon 448 4 g ol
vl 2 Sol24d AHMEAHAQ SDSe Afele 2
potentiale] &9 W2 2 o|F e Wito| &
fAct. ol DPCHS 7 %9 U3 L2 &y
g g Jded, & o2y ANEYA SsDSe F
Al Fo| WEE B st Sof ool
potential®] ©]%& o}7jAlFlE Aoz & 4 Ut
ol A& E W ARBAAL A4 E @ vlol &
A AHEAAQ oleic acide B¢ H/ME FEo
#Algle]l /82 potential® A9 dA A |4
He 2g 28E 5+ U &, o} AFde oleic
acid7t #f&9] Eo| FAgolx 73t A3}
€ F7HAFIA 237] il potential®] WEZ
op7lHA] % oz Alg€r. o AE FHA
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Fig. 2. Change in the electrokinetic potential
of suspended particles according to
the concentration of different sur-
factants.

o2 NAHEYP FRE9 BUASE FisHE A
ARGA L) Astel] et 2A JGE de A& ¢
T dav, nald RRERe] YT 2 4
€ vXe AR AF4E & i

Fig. 3& pHE ¥A7|HA 2z} pHell A o] ¥4
B9 dlo] &4 AVEIA S F=ol @& electro-
kinetic potential®| ¥2& ZALR Ajolc}, ol &
AP EA oleic acid®] FE7t T/ = EFdln
F/HE9 potential® A & oA g3 &
& ¢ F Uk F, oleic acid®l A $ ol 24clm
ZRUHoE g2 FER EAgte A oE $#
B9 g nlAle 9% A gle ez T
& & 9t} Fig. 49 5% Z pHolA2) DPCH}
SDSe] FE F7te] W& ¥HFE9 electrokinetic
potential®] W3 E B Wgoldh o] AzjoA
DPCHS®| A% 2 3%7} 2713 whel 2t pHellA
F-HE9 potential® 7% ¥l dH9 B L&
Adstne Fx ¥ WPLE olFste Wy,
SDSe| 7 folle A ZAde] e 2z pHel
A £9] Wekoe 2 potentiald ghe] WEHE AL
¢ F Uk = 5 Ao lojA F38 potential
9] gol MR E AEE 2 AVEAA Y] 2
v S BEAE ¢ ot olF Ao gM 9F
@ uiel o] AlAYYAe] F2o] ©E potential
o] Wiz FA4e AldgdAe Mg Jge wed
A% 9 WEo2 A9EE ¢ Ud.
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Fig. 3. Effect of concentration of oleic acid

on the electrokinetic potential of

suspended particles at different pH.
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Fig. 4. Effect of concentration of DPCH on
the electrokinetic potential of sus-
pended particles at different pH.
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Fig. 5. Effect of concentration of SDS on
the electrokinetic potential of sus-
pended particles at different pH.

3.3. Frigfel A

F/E9 g3 viAle olerte] d¥E HES
3 ol E AU HQ] BN HHEY] A RHE
9] potentiale] ¥ pHEHA Fol2e] M}
7F -1 -291 NaCl® Na:SO.8 7189 F 2 Ag-
st} 2 BEUA-& 248 Fig 6& ©l8 #
714 fe wxo @l FRYAe electrokinetic
potentiale] Wasle AEE Uelhd FHolr} o]
w2 271979 27t 78l wet potential
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Fig. 6. The variation of electrokinetic poten-
tial of suspended particles according
to salt concentration (@: CI°, O:
S04%).

& AHAA PFade A€ ¢ F ded ol 'Y
SO ol ¢ EgUAtel EAMS}I} Sl njg
Az Y4 & Ao Clol vis Sos e A
o FHAAN} ¢ A JYehtn UL HtY £
At &, BHYUA e ERARI B A £50
EAdte Soled Ayt FiErE ERA
o F8e o€ AfHoz JYP3A dct.

Fig. 69] Z3& oz /YA Azl
W& interaction energy? WHE HEHNC}
DLVOe| &el 2|AEA Aol EAste $/UA
g3l Zg3E 32 van der Waals forceol 71!
e A (V) H 713 v o3 YAHE 3
g(vy)e gez FHAHA (5)).

V=V, +V, =
- Aa/12H + Bek?*T?ar%exp (-«H) /2% (5)

of7]1A, A = Hamaker constant

a =~ radius of suspended particle

H = distance between suspended
particles

B = constant

e = dielectric constant

k = Boltzmann constant

T = absolute temperature
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¥ = reciprocal of double layer
thickness

Z = charge valance

o] HelA Vol Eg=o e rE lexplZeds
/2kT)-1}/{exp(Ze ¢ s 2kT) + 1} 9vlsled o
714 surface potential(¢ s)& electrokinetic po-
tential® A 22 ¥oug o {7t Yd +
Qe Ao gaiA dot.” gy, 2rlasy &
A stell 23 € electrokinetic potentiald ©] 44
sl YAz Al W& interaction energy
& 7% + 929 o|F Fig. 73 8o JellUT}.
+4d Fig. 791 Z23& A RE ClI'Y Fol A
I =7 F71e) whet interaction energye A
A o W2 HEgsn ULE 4 F sled o
€ FHYARY $3 0 FUEE gri, ole
Fig. 6914 A" CI” =l ©& electrokinetic
potential®] Watol] ¥ Aalelx FAAA Y4
& led. & electrokinetic potential®] Hth3to)
Zagd] wel 4F whdgo] FolEeo] YAzt A
e 2Ase Ao 2 Y4g # Yo} E3, ener-
gy diagramolX 107 mM °c]4te] X taiME
energy profilee] A9 4|84 He e FAY
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Fig. 7. Interaction energy profile as a func-
tion of the distance between disper-
sed particles; (a) 10° mM, (b) 102
mM, (c) 107 mM, (d) 5x10™" mM,
(e) 10° mM of CI'.

T ded o o o9 FrzHd daMe ¢
22| g4 v FrAR 9o =g
o FEstie ez HAE 4 Sloh Fig. 8&
SO 9 %= energy diagramQld] CI'e] 7 $-st
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TE9 energy#4E Zstn UASE ¢ F A,
Z. 24 AANE U149 Fe %] BE electro-
kinetic potential®] W2lelA Cl'ol 8} SO
3% potential®] o] €& AHYE viotg
T AR ok BAst YAt interaction
energy?| i JloM e Aoz & ANE
Holz: e A& Y £ Utk

Fig. 9¢ #7194 %9 5% & R{E8Y A
4E B8Y Aol e A% 4 10" mM #
59 FxoA FHAol 2A Frls e AE gt
F 9l&dl °l& electrokinetic potential ¥ energy
diagram®] W&3 du=HE A2 B & UG,
SO479l Afole 4oz B e FRANE &
AA8E& Holx glern o] =g 4A ANE %
o] & potential ¥ energy?] W3} 3z @A}
o 43 F¥sE e 242 Algdn.
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Fig. 8. Interaction energy profile as a func-
tion of the distance between disper-
sed particles: (a) 102 mM, (b) 1072
mM, (c) 107" mM, (d) 5x10™" mMm,
(e) 10° mM of S0.%.
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Fig. 9. The variation of sedimentation rate
of suspension according to the con-
centration of inorganic salts (l: CI",
[0 S04%).

3.4. Specific Adsorption®t Non-specific
Adsorption

Fig. 10& CaCO3;& TAHE FH#Uxke] Ede|
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Fig. 10. Electrokinetic potential of suspen-
ded particles in solutions of differ-
ent electrolytes with various con-
centrations (@ KNOs, O: Ca(NOs)2).
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=3, ol& U8 surface potential £§ Z7go.
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specific adsorption® ¥27]% indifferent elec-
trolyte® #&3he Aoz UFE & Sk

£ =(2e*n, 22/ ek T)% (6)
o714, e

electronic charge

ne = number of adsorbate molecules
per unit volume

Z = charge valence

€ = dielectric constant

k = Boltzmann constant

T = absolute temperature
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Fig. 11. Change in the IEP (@) and PZC (O)
of suspended particles depending
on Ca®* concentration.
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Fig. 12. Schematic representation of scree-
ning effect by specifically adsorbed
ions.
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