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Q9% FH A5 AW NAA HEFHE detolE(illie) B4 FH 53 4L A 48 4
93} FITEQL3.2 T2 135 o83l A3I8ieh A e XA 358 B4 o5 defeolE F4e) 3
B 242 A9 46.6%, YTO|E 41.6%, F}-& 8] 1}0] E(kaolinite) 11.8%0]™, No/BET o] <&l
Tg v EAFL 652 m/golth. AR A HAY AnE 1HGran)H S FEse] 78 dolE
29l B A PHpmpe) S pH 3.90132, & T A7 YEE 21.24 sitesnm’o|ch FH E3H 2
Z 49 §% 2dL Hg3 dEo)E #FAo EW S e ZdS Folrgrh dEolE F
Aol Bl AlEA Aelsl BAH AR pFe] A4S 2 sites - 3 pRas B W] 55

o 3

A ggerg, RAAsNGD gudch dEo|E Ao WL st AT FF FWoR V)
Al A3 1 site - 1 pKe2h 1 site - 2 pKas EE Alo]oll = FEREE Aol AN, 1 site - 1 pKa
=Pl WSOS/DF gke] 17, 1 site - 2 pKys AL 26024, ¢ 2do] ®r} HAs) o] Ares ¢
glolE # mHoA 49 dElet Frt g F AU WeSs FASHE 29 WS AWes
b & F7 fle2 AAEh 7 Agsitn #EHE 1osite - 1 pKe EH] pKagh 4.17,
specific capacitance™= 6 F/m®, %9 2}d) =& 1.15% 107 mol/l. o]t} ‘

[l

F20f: deole, AA% A9, GAHY, B B3 54, FITEQL32.

ABSTRACT : The surface chemical properties of illite ore from the Dongchang mine, Youngdong-gun,
Chungcheongbuk-do were studied using potentiometric titration experiment and computer program
FITEQL3.2. The illite ore consists of 46.6 wt.% quartz, 41.6 wt.% illite and 11.8 wi.% kaolinite on the
basis of quantitative XRD analysis. Its specific surface area was measured as 6.52 m’/g by No/BET
method. The pH of zero proton charge and total surface site density of the illite ore were determined to
3.9 and 21.24 sites/nm’ respectively, based on the acid-base titration experiment using Gran plot. The
surface acidic properties of illite ore were simulated using the constant capacitance model. The 2 sites -
3 pK.s model, in which the surfaces were assumed to have tetrahedral and octahedral sites, was not
reasonable because the adjustable parameters are not converged. The 1 site - 1 pK, and 1 site - 2 pKas
models, in which the surfaces were homogeneous, showed slightly different results. The 1 site - 1 pKa
model was more reasonable than 1 site - 2 pKis model, because WSOS/DF of the former model was 17,
while the latter was 26. The optimized pKa,, specific capacitance, and surface site concentration in 1 site
- 1 pK, model were 4.17, 6 F/mz, and 1.15X 10'3mol/L, respectively.
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Fig. 1. Gran plot of a titration system with 5 g/ L
illite ore suspension in 0.01 M NaNOs. V: the
zero titration point, V,: the volume (mL) of
HCl, Vi the volume (mL) of NaOH, V,: the
initial volume (mL) of suspension.
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Table 1. Surface parameters and reactions used
in 1 site - 1 pK, model.

Surface area(m’/g) 6.52

Surface site concentration(mol/L) optimized
Mineral concentration(g/L) 5
Specific capacitance (C: F/mz) optimized

Surface acidic reaction

=SOH < =8O + H' log K,™= optimized

Aqueous phase equilibria

H,0 <« H + OH log K=13.8
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Table 2. Stoichiometry matrix of acid-base chem-
istry on aqueous illite ore by 1 site - 1 pK. model.

Components
Species H' =SOH (_[;:;E)T) log K
H 1 0 0 0
OoH -1 0 0 -14
=SOH 0 1 0 0
=S0 -1 1 -1 optimized
TOTP=

TOTH TOT(=SOH) o W(AS/F)
H
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Table 3. Surface parameters and reactions used
in 1 site - 2 pK,s model.

Surface area(mz/g) 6.52
Surface site concentration(mol/L) optimized
Mineral concentration(g/L) 5
Specific capécitance (C: F/m?) optimized
Surface acidic reaction

=SOH + H' & =SOIL" log K"~

optimized

oo AT
Aqueous phase equilibria

H,0 <> H' + OH log K =13.8
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Table 4. Stoichiometry matrix of acid-base chem-
istry on aqueous illite ore by 1 site - 2 pK,s model.

Components
. P=exp
S H+ =SOH log K
pecies CF @/RT) og
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OH -1 0 0 -14
=SOH 0 1 0 0
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Fig 3. Surface speciation as a function of pH in I

site - 1 pKa (A) and 1 site - 2 pK,s models (B).
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Table 5. Surface parameters and reactions used
in 2 sites - 3 pK,s model.

Surface arca(m’/g) 6.52
Surface site concentration(mol/L) optimized
Mineral concentration(g/L) 5
Specific capacitance (C: F/m?) optimized
Surface acidic reaction
~ N log Ka2inl:
=SOH <« =SSO + H .
optimized
+ + 1Og Kalint:
=AI0OH + H < =AIOH, ..
optimized
int__
=AIOH < =AlI0+ H' log Kex'
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Aqueous phase equilibria
H,0 < H + OH log K =13.8
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Table 6. Stoichiometry matrix of acid-base chem-
istry on aqueous illite by 2 site - 3 pKss model.

Components
Species  H+  =AIOH =SiOH | P gk
(-F@IRT)

H+ 1 0 0 0 0
OH -1 0 0 0 14
=SiOH 0 1 0
=Si0 -1 1 -1
=AIOH 0 1 0 0
=AIOH” 1 1 1 optimized
=AI0 -1 1 -1 optimized

TOTH TOT TOT TOTP=

(=AIOH) (=SiOH) & u(AS/F)

&9 - 9719

Table 7. The comparison of surface acidic constants.

=SOH
Isite - [ pKy —4.13 6
Isite - 2 pK, —2.13 373 496

Model C(F/m’) TOTSOH WSOS/DF

133x10° 17
L15x10% 26
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