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Characterization and Distribution of Clay Minerals in Com Field Soils in Korea
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Distribution of clay minerals separated from clay fraction of com fields in Korea has been investigated along
with their characterization. Crystalline phases of the clay minerals were identified by powder X-ray diffraction
(XRD) pattem, and their relative chemical compositions were analyzed by X-ray fluorescence spectrometry
(XRF). The soils were found to have pH 6.4, organic matter 37.2 g kg'l, available P,Os 599 mg kg'l,
respectively, and exchangeable K, Ca and Mg were 1.2, 7.3 and 1.8 cmol. kg™, respectively. Major primary
minerals consisted mainly of quartz and mica, and kaolinite and chlorite were identified as major secondary
clay minerals. For most of soils, mica phase was identified to be muscovite rather than biotite. The average
contents of SiO,, Al,Os and Fe;O3 were 43.7, 23.6 and 8.8%, respectively, although they were different with
the locations.
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Representative XRD pattems of clay fractions from com fields.
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Introduction
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Fig. 1. Location of sampling sites.

Materials and Methods
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Results and Discussion
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Table 1. The physicochemical properties of top soils in com fields.
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X-ray Diffraction (XRD) HERZE Zaf A
= Z} A|&. 2] B4 XRD pattern B2 274
AT} (Fig, 2, Table 2).

ZALE LA el A EoFo] o A IARFERE A9
3} erge FEen, I 3E BoolA T
JLe3hA0] gle 2:1 AEZEQ] pyrophyllite (Z-2 talc)
7} 54 = Atk (XRD pattern©. 2 E9FY| pyrophyllite®} talc

ox @

Al

o] AL B}, ahH | By o3l A|ulsl= 23}
FEEZE S Fo)A] Z3}E kaolinite?} chlorite”} S &

Soil texture Sand Sandy Loam Loam Sandy Cay Loam Clay Loam Total
No. of Site 2 13 3 3 2 23
Parameter pH om. Av. P:0; Ex. Cations (cmol. kg') EC  Clay  CEC.
(1:5) (g kg)  (mgkg) K Ca Mg (dS m”) (g kg') (cmol kg")
Mean 6.4 37.2 599 1.2 7.3 1.8 1.65 165 8.5
s.D.” 0.9 15.1 425 0.9 32 1.0 1.32 88 3.1
Minimum 4.5 15.6 87 0.4 2.7 0.5 0.36 9 4.1
Maximum 7.7 70.7 1,819 4.3 14.2 4.8 5.28 364 16.1
Upland soils* 5.6 24.0 577 0.8 4.5 1.4 - - -
Optimum range**  6.0~6.5 20~30 150~250 0.45~0.55  5.0~6.0 1.5~2.0 <2 - 10~15

DStandard deviation (n=23)

*Average values in upland soil (Kim et al., 2010)

**(NAAS, 2010b)
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Fig. 2. Representative X-ray diffraction patterns of the clay fractions from the selected soils in com field soils.

Table 2. Major clay minerals of the clay fractions in top soils of com fields.

Sampling Site

Primary Minerals

Secondary Minerals

Remarks

Chuncheon quartz, mica (tr) chlorite =kaolinite
Hwacheon quartz, mica kaolinite>chlorite
Yanggu quartz, mica kaolinite>chlorite
Inje quartz, mica chlorite =kaolinite
Goseong quartz, mica (tr) chlorite =kaolinite
Gangwon-do . R .
Taebeek quartz, mica chlorite =kaolinite smectite (tr)
Pyeongchang quartz, mica kaolinite
Jeongseon quartz, mica chlorite =kaolinite smectite (tr)
Gangneung quartz, mica chlorite =kaolinite smectite (tr)
Hongcheon quartz, mica chlorite =kaolinite
. Yangpyeong qartz, mica chlorite =kaolinite
Gyeonggi-do . .. ..
Gapyeong quartz, mica chlorite =kaolinite
Hongseong quartz, mica kaolinite>chlorite kaolinite-major
Asan mica>quartz kaolinite>chlorite(tr)
Gongju quartz, mica kaolinite = chlorite
Chungcheong-do ) . . . o .
Gwoisan quartz, mica, pyrophyllite* chlorite>kaolinite *elemental composition
Chungju quartz>talc*, mica chlorite =kaolinite *elemental composition
Danyang quartz, mica chlorite =kaolinite
Hwasun quartz, mica kaolinite
Jeonla-do . L o
Jeongeup quartz, mica chlorite =kaolinite
Cheongsong quartz, mica (tr) kaolinite
Gyeongsang-do Yecheon mica>quartz kaolinite
Uljin quartz, mica chlorite =kaolinite
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Hge s AL 2k

i 91 HEL

[

o] ygAro & EXulak O Xul < (preferred orientation)
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7l%peak§ =0 ET

Zhang et al. (2006)2 3174t 9 sPtAnteko A (2%
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Table 3. Element contents of the clay fractions in top soils of com fields.

Sampling Site SiO, AlLO; Fe,Os3 KO CaO MgO MnO P,Os NaO TiO,
Chuncheon 44.8 27.8 8.7 22 0.4 1.9 0.1 0.3 - 0.8
Hwacheon 383 23.6 12.1 2.8 1.5 24 0.3 2.1 - 0.8
Yanggu 43.7 26.9 8.3 2.4 1.2 1.6 0.2 0.6 0.1 0.7
Inje 41.5 241 9.2 3.0 1.4 2.1 0.2 1.3 0.1 0.8
Goseong 44.5 239 8.4 29 0.8 2.3 0.1 1.3 - 0.9
Gangwon-do
Taebeek 40.1 24.5 10.3 2.8 1.0 1.8 0.1 1.7 - 1.0
Pyeongchang 43.5 253 11.8 32 0.5 1.8 0.1 0.7 - 0.9
Jeongseon 46.5 24.5 9.7 3.5 0.4 1.9 0.2 0.5 - 0.8
Gangneung 37.9 24.9 8.8 2.4 0.4 1.8 0.1 1.3 - 0.8
Hongcheon 41.7 27.6 9.6 2.0 0.6 1.5 0.1 0.6 - 0.7
) Yangpyeong 55.4 13.6 3.5 3.0 1.4 0.9 0.1 0.1 22 0.5
Gyeonggi-do
Gapyeong 373 239 8.8 2.5 0.8 1.9 0.2 1.8 - 0.6
Hongseong 414 25.8 10.0 23 1.0 2.1 0.2 0.5 0.1 0.9
Asan 46.3 21.1 9.1 2.6 1.0 42 0.1 0.7 - 0.7
Gongju 40.2 239 11.3 33 1.1 24 0.1 0.6 - 0.7
Chungcheong-do ]
Gwoisan 45.8 259 6.2 2.6 1.0 1.1 0.3 0.6 0.8 0.5
Chungju 43.6 19.2 9.5 4.1 1.0 4.4 0.1 0.1 0.2 1.0
Danyang 54.8 14.5 43 3.0 42 1.3 0.1 0.1 22 0.6
Hwasun 429 24.7 9.7 2.6 0.7 1.8 0.2 1.1 - 0.8
Jeonla-do
Jeongeup 43.9 23.8 6.8 29 0.8 1.9 0.1 0.9 0.2 0.6
Cheongsong 45.7 24.9 8.9 2.0 0.7 2.1 0.1 0.6 0.1 1.3
Gyeongsang-do  Yecheon 43.6 27.0 7.7 2.6 0.9 1.7 0.1 0.7 - 0.9
Uljin 42.6 22.5 9.4 2.1 1.9 2.1 0.2 1.3 - 1.0
Average (n=23) 43.7 23.6 8.8 2.7 1.1 2.0 0.1 0.8 0.7 0.8
Standard deviation 44 3.6 2.1 0.5 0.8 0.8 0.1 0.5 0.9 0.2
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e EoFola) sFATth (Zhang et al, 2006), Si0x2] $HeFo|
55.4%% =2 9F%H 2 XRD pattern (Fig, 2)°l|4] 20~30%=
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o =] SAlA] 23252 A sho] XRD2} XRF 4
& oo B 245 SRlPAAENE AR
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ZAE T di EoFo)| A= pyrophyllite (Z-& talc)7} 5
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& Wt 23.6%% UEFHOU, AIUA = ARl o
O] 790l i= 14.56%= ul-9- A YEPSITE, Fes039] FHaF
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