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The Copper Adsorption onto ‘Hwangto’ in the Okjong Area, Hadong
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ABSTRACT : We researched the variation of mineral composition with depth and the Cu adsorption
behavior of Hwangto in the Okjong area, Hadong. The 4 Hwangto samples were collected from depth
10 cm, 25 cm, 2~3 m and under 3 m from surface, and analyzed using the X-ray Diffractometer. The
Hwangto samples were mostly composed of clay minerals such as kaolinite and halloysite. Two
samples from 10 c¢cm and 25 cm contained Fe or Al hydroxide minerals, for example goethite or
gibbsite. As depth increases, the content of quartz decreases but that of kaolinite increases. The amount
of Cu removal was rapidly rised from pH 4, and reached about 90% at pH 6 and above 90% at pH 7.
It is regarded that the trend of Cu removal was affected by the difference in mineral composition. It
was relatively well matched between experimental value and calculated value by MINTEQA2 program
in the case of high Cu concentration. From this study the precipitation has important role for the
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removal of Cu ions, particularly in the case of high Cu concentration. However, it was discord
between experimental value and calculated one in the dilute concentration circumstances. The reason
may be the mistake in parameters, insufficient reaction time, and inadequate consideration of reaction

site in mineral surface.
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Fig. 1. X-ray diffraction patterns showing mineralogical com-
positional variation with depths. Q: Quartz, PI: Plagioclase, Ka:
Kaolinite, Ha: Halloysite, Amp: Amphibole, Ch: Chlorite, Mont:
Montmoriilonite, Gb: Gibbsite, Geo: Goethite.

Table 1. Mineralogical composition of the ‘Hwangto’ with depths

(Wt%)

Sample Depth  Quartz Kaolinite  Halloysite Illite Goethite  Gibbsite  Montmorillonite
A 10 cm 16.8 13.5 583 5.7 35 23 —
B 25 cm 8.4 452 227 14.8 8.3 0.7 —
C 2~3m 8.5 47.6 15.5 28.5 — — —
D >3 m 34 45.9 36.4 13.3 — ~ 1.1
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Fig. 2. Comparison of Cu adsorption experiments and the result of calculated

values by MINTEQA2 program in sample A. (A) Cu*" =

5 6 7 8 9 10 11

Cu®*=5x10°M

3 4 5 6 7 8 910 M1
pH

1X10°M, (B) Cu*' =1

X10°M, (C) Cu”" =1x10"M, (D) Cu®* =5x10"M. Closed squares, experi-
mental values; closed rhombohedra, calculated adsorption value; open triangles,
calculated precipitation value; open circles, calculated removal value.
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Fig. 3. Comparison of Cu adsorption experiments and the result of calculated
values by MINTEQA2 program in sample B. (A) Cu® =1x10"M, (B) Cu* =1
X 10°M, (C) Cu* =1x10"M, (D) Cu’' =5x10°M. Symbols are the same as

those in Fig. 2.
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Fig. 4. Comparison of Cu adsorption experiments and the result of calculated
values by MINTEQA? program in sample C. (A) Cu’" = 1x10°M, (B) Cu*™" =1
X 10°M, (C) Cu*" =1x10"*M, (D) Cu®" =5X10°M. Symbols are the same as

those in Fig. 2.
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Fig. 5. Comparison of Cu adsorption experiments and the result of calculated
values by MINTEQA?2 program in sample D. (A) Cu™" =1x107M, (B) Cu”™ =1
x10°M, (C) Cu™ =1x10*M, (D) Cu* =5%10"°M. Symbols are the same as

those in Fig. 2.

7 AR g

oyl dATE FEY
EUg AFE AEHo
el o™ 47‘“’
< "IAZ AAHE
o} oo AFAM B
ol o] & A o}@] Ho} oo
& Agg AAsta o] o e oY
7k AlEEeld 2209, & 59 FITEQL
3.2(Herbeline and Westall, 1996)

i &
A7 Bl g By A olai7t 3

ofo} & Aoz AzHTh

74
=

rhu

oW Aol Fag AAE Aok e
2.

1) Xéak XRD B2 A3 A9 e Ax
+2 21 ol BolAlw, FHEeolES)
grake. Wi Es Ae shxch A Mo 7]
9,} gzlo 1‘/\].;;} = Tr= OLEU]-E- _,,L%%

e Hells 1 Fol BAR A=} 2

— 329 —



297 -

%1‘5% .

A9z

Table 2. Suspension solids, specific surface areas and total sites in samples A, B, C, and D

Sample Mineral Solid Speciﬁc2 Surface "Eotal site
(g/L) area (m%/g)(BET) (10° moles/L)
Quartz 0.344 90* 41.13*
Kaolinite 0.246 12* 1.38*
A _Halloysite 1.193 39.59** 18.05**
Illite 0.117 70* 4.75*
Goethite 0.072 14* 1.67*
Quartz 0.103 90* 12.37*
Kaolinite 0.557 12* 2.77*
B Halloysite 0.280 39.59** 4.23**
Illite 0.182 70* 7.42*
Goethite 0.102 14* 2.38*
Quartz 0.140 90* 16.75*
C Kaolinite 0.784 12* 3.91*
Halloysite 0.255 39.59** 3.86**
[1lite 0.470 70* 19.11*
Quartz 0.057 90* 6.80*
Kaolinite 0.768 12* 3.83*
D Halloysite 0.609 39.59** 9.21**
Illite 0.223 70* 9.06*
Mont. 0.018 820* 7.52%
* After Weidenhaupt et al. (1997)
** After Chang (1999)
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