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This study deals with the distribution of the clay minerals separated from clay fractions of ranch pastures in
Korea and their chemical and mineralogical properties. Crystalline phases of the clay minerals were identified
by powder X-ray diffraction (XRD) pattem and FT-IR spectra, and their relative chemical compositions were
also analyzed by X-ray flourescence spectrometry (XRF). Primary minerals consisted mainly of quartz and
mica and chlorite and kaolinite along with a trace of swelling micas were identified as secondary clay
minerals. However, the relative content of these clay minerals was different with the locations, which led to
significant effects on physical and chemical properties of soils like inorganic elemental composition. In
particular, SiO; content was higherin Gochang ranch pasture than in other ranch pasture. Infrared (IR) spectra
did not indicate any significant differences in organic functional groups among the locations. This study
clearly showed that ranch pastures had different relative content of clay minerals and chemical properties

depending on the location and consequently that those properties are worthy to be taken into account for soil
amendment.
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Introduction
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Fig. 1. Sampling sites in the study.
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Table 1. The physicochemical properties of A-horizon soils from the ranch pastures.

Site pH OM. T-N Av. P,0s Ex. Cations Texture CELC.
Ca Mg
(1:5) ! mg kg'] --------------- cmole kg ------m-memm—- cmol, kg'l

Pyeongchang 6.7 453 1.7 127 4.44 44 233 SiL 6
Ulsan 6.2 57.6 23 426 0.44 7.7 2.40 CL 14
Goesan 5.2 60.9 2.0 8 0.12 0.7 0.21 CL 13
Geumsan 5.5 43.0 2.0 27 0.54 2.8 0.99 SCL 16
Gimcheon 5.9 34.7 1.1 16 0.43 3.0 0.61 SL 10
Gochang 4.7 56.0 1.1 56 0.21 1.0 0.76 CL 9
Jinan 6.0 12.6 2.5 298 1.09 6.3 1.13 L 11
Mean 5.8 443 1.8 137 1.04 3.7 1.20 - 11
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Fig. 2. X-ray diffraction pattems of the clay fractions in the soils from the ranch pastures in Geosan and Jinan.

Table 2. Major clay minerals of clay fractions in the soils from the ranch pastures.

Location Horizon Primary Minerals Secondary Minerals Remarks
A Quartz, Mica Chlorite, Kaolinite, *tr—SM no difference
Pyeongchang : : R
C Quartz, Mica Chlorite, Kaolinite, tr-SM between A & C
ul A Quartz, Mica Chlorite, Kaolinite no difference
san
C Quartz, Mica Chlorite, Kaolinite between A & C
A Quartz, tr-Mica Chlorite, Kaolinite, Al(OH);
Goesan - - - Decrease of Quartz content in A
C Quartz, Mica Chlorite, Kaolinite, AI(OH)3
A Quartz, Mica Chlorite, Kaolinite no difference
Geumsan : : o
C Quartz, Mica Chlorite, Kaolinite between A & C
) A Quartz, Mica Chlorite, Kaolinite, "tr-SM no difference
Gimcheon : : R
C Quartz, Mica Chlorite, Kaolinite, tr-SM between A & C
A Quartz, Mica Chlorite, Kaolinite
Gochang - - - Decrease of Quartz content in A
C Quartz, Mica Chlorite, Kaolinite
i A Quartz, Mica Chlorite, Kaolinite, "tr-SM no difference
inan P
C Quartz, Mica Chlorite, Kaolinite, tr-SM between A & C

* tr-SM: trace swelling mica
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and Jang (1994)2 FAHA] FFit FeMES 7914 HE 8 o= FAY & e Arz ZE3517] fiste] HE Al
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Viagem ot o, QOIDE & G, HESUYA 2 22 ek TY, FUAAE 0S| Ul Ao
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kaoline®] FAJEIT} 199t} E Ao A= chlorite?} kaoline (Al, Fe, Mg 5)3} v]-&3}4d¢l Sio] &EH|, = Si/(Mg+Al+Fe)
o] % 27} FEE WAHE 0T Mol LmFY Fapt /b WA WAkl A% 0571 Holrt AfHOE 2 A
A=A Ao Aoz A, AR swelling mica phase O 2 Y} F87E golgt AS9] F3t F=rt thE Hgo|
7F EAsh= A2 2ol AEA)] I AYE= As HIB‘P"# & 7o AaESlh ofof T AR o5 B
Upebdict. o) WEE pH (Table 1 &) 71218 Zo.2 Argc), 3
7, A0 2 P00) Fgol AZoIH AtH o 2 7
HEZEC [UIME TN T4 YR A AR, IK U se| gl ANHOR R AL Rl 47|
3 31, 4718 5ol B4l AR B8 4 9l 98] ZIE A0 wuhE, wak 4 Kok W v
< mylb oluje} mofo] WA ofi B A, BoFel pe] oAl 89| ahaol F9Nzkel Xjol7t B xejurt AL e
Table 3. Elemental compositions of the clay fractions in the soils from ranch pastures.
Element Pyeongchang Ulsan Goesan Geumsan Gimcheon Gochang Jinan
(%) A C A C A C A ¢ A C A C A C
Na,O 0.2 0.2 0.4 0.4 0.2 0.2 0.2 0.2 0.5 0.3 0.1 0.1 0.2 0.2
MgO 2.6 2.5 2.1 2.0 3.7 2.9 4.4 4.4 2.1 2.1 1.5 1.0 2.5 2.4
ALO; 268  29.6 247 252 29.7 285 29.5 295 303  29.2 29.6 265 272 26.7
SiO, 50.8  50.0 574 573 457 526 446  46.9 52.0 535 512 613 512 520
P05 0.3 0.2 0.7 0.4 0.2 0.1 0.4 0.2 0.3 0.2 0.5 0.1 0.7 0.2
SOs 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.2 0.2 0.1
K20 3.7 3.5 43 4.2 27 35 2.5 2.4 2.8 3.0 3.0 2.8 35 35
CaO 0.4 0.2 0.9 0.7 0.3 0.3 0.6 0.4 0.7 0.6 0.3 0.3 0.7 0.4
Fex0; 13.6 122 8.0 8.3 154 103 154 137 9.8 9.5 11.9 6.6 122 128
* horizon
s m A-horision 0.6 M A-horision
M C-horizon M C-horizen
S| 0.4
) 0.5 . 0.2
[+] ]

Pyeong Goe Geum Gim ul Jin Go Pyeong Goe Geum Gim ul Jin Go
chang san san cheon  san an chang chang san san cheon  san an chang

Fig. 3. Distribution of Si/(Mg+Al+Fe) and P,Os content of the clay fractions in the soils from the ranch pastures.
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Table 4. Major absorption bands of FT-IR spectra of the clay fractions in the soils from ranch pastures.

Location (A horizon) Typical peaks (wavenumber: cm']) Remarks
Pyeongchang Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400)
Ulsan Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400) Phosphate (1032 & 587 cm")
Goesan Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400) Gibbsite (3530 cm")
Guemsan Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400)
Gimcheon Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400)
Gochang Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400)
Jinan Chlorite, Kaolinite (3697, 3620); tr-carbonate (1400) tr-Phosphate (1032 & 587 cm")
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Fig. 4. IR spectra of the clay fractions in the soils from the Eo] gyl HAEZ o] A A-8-S J1sly] ¢ske] IR
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