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FEZ AFHCZ FE 90~130 cm Zo] W zMoPOiE} FES} FE A
E]jl ol XNBEZXE ZAAZR Ay HAAD AL AT FE} HEAEES
of 4EE AAFAT o] FH wxo WE HEFE] Xi“MZ%JJr B AJde W3l
I of 4717 Fol2(Na', K Mgz*, Ca’3t o5 0] 29 FE(0.001 M~1 M)E HE}A]
W FE AFEES) HEFE ZiEﬂ{PZH Wels AFet Fed] FEY F FAEARELS
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1@@@ Ay A4 de) e 747t 163 mgkegr} 436 mgkgl 2 FE AXA HF o]Fo
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ABSTRACT : The objective of this research was to find out the physical properties, such as dispersion
and coagulation, of soil minerals depending on the types and concentrations of the cations in aqueous
solution. Hwangto samples were obtained from 90 to 130 cm from surface at Jangdong-ri,
Donggang-Myon, Naju, Chonnam Province. The clay fraction (< 2 pm) was separated by sedimentation
method from the bulk soils. Both Hwangto and clay fractions, and the same samples after removal of
amorphous and crystalline iron oxides were used in this experiment. The effect of 4 cations (Na', K,
Mg™, Ca®") and their concentrations on settling speed and basal spacing of the minerals were observed
to examine the physical properties of the soil and clay minerals. Hwangto mainly consisted of quartz,
and the clay fractions consisted of kaolinite, illite, and vermiculite. The bulk soils contained 16.3
mg/kg of amorphous iron oxides and 436 mg/kg of crystalline iron oxides. Clay fractions were
dispersed better than bulk soils due to their smaller particle size than that of the bulk samples in the
aqueous solution. The bulk and clay samples were dispersed better when iron oxides were removed
because of coating of minerals by the iron oxides. Clay minerals were settled faster as the charge and
the concentration of cations added increased. The d-spacing of kaolinite and illite did not change when
4 types of cations were added. The d-spacing of vermiculite showed 14.04 A when divalent cations
were added while that of vermiculite showed 13.9 A when monovalent cations were added. It may be
attributed to the hydration radii of cations. This study indicated that both coating of iron oxides on
minerals and types and concentrations of cations affect dispersion of minerals in solution and d-spacing

of expanding clay minerals such as vermiculite.
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Hwangto, clay minerals, dispersion, coagulation, vermiculite

& AAAIE 98E SRR EY W FEQAE
o F4hS W sict

HEREL 23 wE pH Wl 7]¢l5}d]
o]50] Zta Sly EHAS Wi FolLH Fol
28 FHAAY m@wgo] dojus A4EE THA
3 QUTHE3|<E, 1996; Sposito, 1989; Sparks, 2003;

}..

Essington, 2004). o]21& EHAs = HF 53 A
o o3k FAsF MY FoF ale] Hu, F=
o mEMe ATz 33 Ee ’“*}714 =3l
o] Folzugtye 7HsA e S48k A9l
o) W% BT HERDE ol LuBEFE &
B9 pH, 7494 F o]% E(ionic strength)ol]
2% ey Qudoz wuEelE, sdgE,
2zeolE, YFolE, A olE FolthEs
%, 1996; Sposito, 1989; Sparks, 2003; Essington,
2004).
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ol AEZEC] Ztu e FHsh vEHAHY a2
7], 9Ae 27 3] 28 a3 8 U
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Sposito, 1989; Sparks, 2003; Essington, 2004). 7] A]
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olgA Ffidt el AelE BAK(dispersion or
deflocculation)o| 2} 3}3, o] detdo] §iatEoe]
ateo] A7sHA He A4S $-H(flocculation or
coagulation)o| k1L e} 89 ) AEFE B
A SR AEQARY E Ao ool Lol TR
ok &4 Fxo wt GEpchEI S, 1996,
Harward et al., 1962). L Fshd A ESE THA
Stob ofol 9 FRH 2 Tn9 Wite YEFEY
kol F39 FAE WYY ot HER
=9 Gio|F3 FAe AERE TW 743}
o FEY T Yol FTH P o g} 2
2+ ThH(Sposito, 1989; Sparks, 2003; Essington,
2004). YHbH o ® HERE W 245 Yxr}
s lolE3e] daFe]l HyA Agsiy,
F&Y Foll EAtE FoleY T BEFE,
Foled At F45, B 029 A7]9 35
57F AEFE olFF9 AL gl ti(Sposito,
1989; Sparks, 2003; Essington, 2004).

Dontsova (2004) 59| 7ol 93 HEZE
A o] o] FHol wet Eof Fao Y v
Aty Buska vk E%s U)o Nash Mgd} 72
< ol FEFEY B RS YA, B
FTF W F719 £ olEg Hol EUFY o
3 FHAER FFE ZaAZ HRengasamy er
al., 1986; Heil and Sposito, 1993; Dontsova and
Norton, 2002; Keren, 1991; Zhang and Norton,
2002). stAYF E oA Ca 0] &2 B FEo)
£ 3HE FANA, FEE LT B9 A
slof] o] 8%l th(Rengasamy er al., 1986; Heil and
Sposito, 1993; Dontsova and Norton, 2002). Harward
et al. (1962)2] A7 ot H-L AASE EY
o AAde EY W HEZEY e §3, 21
BN BEY FUEAS AASIY FE] 535
op7|gthal Busty vt o]Yd HEREY &
g)get s e dEFEY S8 YEFE 9
3 By EE1 A Wl 9 shabeet 2o
Ao Ay DHEA AEE Atk wet
A BATe] BAL FE FEdA i 4B
(clay fraction)® ©]83F) 44 ) o] 5
(Na', K', Mg™, Ca™H)9} %5(0.001 M~1 M)9]
sto] W& FE FEFEY AFEEY HE 4 A
HALA L Wistg Haste] HEFE] Bkt 33
B 2 =Y - 38y B4 wslE dotraz)

s,

¢

TS TR uE FESG HEZEY BN S

b

NE % My

oe

3 E (Bulk Soil)2t HE(Clay)

EAT3E Yste Agd FES AddE U
TA T4 ANsfF HAE 2(N34° 53 41.87
E126° 33’ 163) ZAAYY FE: AdF
(JEONNAM Series-InB2)oll &3l HEE 2419
A S E(silt loam), A EE A9 WA A GE
(silty clay loam)o|™ 7|59 BAl= speHE ] 2t
HF0 2 AZA mAAAYEH FFA F

B33tk ZFEAL Munsell EAH(Soil Color
chart) o]-gste] 7M. 18lal $ES pH
24 JE 2HFE 1 1(FE 10 g 255 10
mL)Z 4o 2 AoqE F 1A4XF ¥ Orion pH
meterE o] g3t ZAsAT HA Edre 22
z21849] pH F4< 95t 001 M CaCLE E7}
g & 308 S FES pHE FVIE FA3ATH
FEANZAA HES Fele A H(sedimentation
method)ll 23+ 252 WA (Stoke’s law)oll 7]2E
T HERK 2 yim)E ##3H% thJackson, 1969).
FE YA gIuHe o]t Qs &
238} th(Gee and Bauder, 1986; Kilmer and Alexan-
der, 1945).

et ol A

FEANZ(bulk)?t FEAAH BT FE 2
um) 181 ol ANEZFE 2 4spEd
ARA 3bde AAS FES} FEANSE ol&
o) AEe AN FE HE U wEgE
A8d S A AE] Yt 500 mgd FE Ao
1 M YFEE oA H o E(CH;COONHy) £ 30 mL
S ¥ 25 4719 wpAE AA AT S wRt
st} oM E4tO® Alge] pHE 558 RAY 9
ABZ)Ete] 2F4Z Cast oM HOIE o] S AF
St AbskE el AkskE uly) s 71 A
A AzAZ Z 1 Mol pH 3% ammonium oxalate
30 mLE 93 do] S0l ¢A TYE 1A 4
s A vrerth 2A12F 59 4
AEEstd 459 e 93t ICP-OES (Perkin
Elmer, Optima 4300 DV)E o] &3la] AA" 2
A4 ez B7hE EASEHTH(McKeague and
Day, 1966; Schwertmann, 1964). A4 & 4tsld &
Zﬂﬂa—fl -?’]3H 500 mg9] %LE/\].:EJ_OH Na,S,04 0.5 g

S A
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I NayCeHsO7 - 2H,0 6 g& Yl 164453 &8
3 3 dArgsly ARES FFFE AF3IAT
agn YA st 4E5dS HE P ICP-OES
(Perkin Elmer, Optima 4300 DV)E ©] &3} A A
¥ 244 sk ke BAsT

Y=y 74
FEANE(buk Soi)9t FEZHE EIF HE
o FE2Y R RY¢H ) § F=HH B4

o
golry] 9t XAl dA B, FAAAANE
X(SEM-EDX) ¥ F#HHA¢r &4(TEM-EDX)<
AAEET. FES FEAN YEEYT =Y
(sand)$} m]AKGilt)e] FEZRA, QA 279 By
2 SRS Lohrs] Astel FARARE B
(Field Emmission-Scanning Electron Microscope with
EDX analyzer)& AABIAT. FARRARANEA &
HitachiAHAl S-4700S ©]-§3tA 7H:A%E 15
kVE BASY Y. $E 9 HEARY =24 E
dotry] 98t X-A A4 BA4E AT X-
A 3" BAL PANalytical, X'Pert PRO Multi
Purpose X-Ray DiffractometerE ©)-8-3+5 0™ ¢}
32 kV, AF 40 mA 2122 CuK, EFA} Ni-fil-
ters o] &3tAth HEZEY FEXA, dAY 2
719 2 9 3}stRAS Yolry] fste A
A& v E2(Field Emission-Transmission  Electron
Microscope with EDX analyzer, 7+ 200 kV)

2 NGt PENN FAP FEFES A8
7] fisted XA 34 $4e AASET dEn

23 HEE KCIFH MgCLE o| &3t Fito]eg
A 8A 7] T membrane peel S o83t HE
BEo AU AEE FH|SI THDrever, 1973).
9] A& F3to] EHF K23 AFE 25T
A B4 nkd & 300Ce 550CAHA X E T
T X-A 34 B4 AANEEY. 28a B3 A
EREo 54S At Mg A% HENSE 2
YH E(glycero)E E3A 7 T XA - EA e
A A8+ tHMoore and Reynolds, Jr., 1989).

BEo] E¢3 44 Ay AL FEZEFE
2 uZ23d & AA A ¥ NEY AAT
ANE EZ3he JEREY Auztdd ®HstE do}
B7) QJete XAl 3 B4S AT 4R
g T mhEAFd S AAT ASY AAA
ke ABE 0001 M~1 M9 Na', K', Mg™, Ca™"
FEAS ojgsle HEQ Euld H4PE AN

AHA ) WalE dolir] g3t XA A
A& AAsgT JEZEY AWEEY $4e
3}o] membrane peel W& o] &3t HEFEY]
Ake] ANBE FW3ATHDrever, 1973). FHIF
Ay ABE XA 3 BYg WA AAg 3
PR BB ZAGRE dolr7] 95t STA
E(glycerol)® E3HAZ] F(Moore and Reynolds,
Jr., 1989) X-A 3 BA4& oA AAskath 47
Ngd) Fate) FE9 A Wz 2 3 =4S
dotrry) 9jste] FAAAEEZA(SEM-EDX) 3
E4AAEN EA(TEM-EDX)S A ASHA.

=
do do @ o

S

FEANE(bulk)St BENAM Eeld HERK 2 pm)
283 o5 AREREH (H)ZARR AFHEE AA
3 FEY HEANBE o|&std FEY E4
(dispersion) @ -3-F(coagulation)& FHZstAch &
ERE B3 EAE Yoluy] st FE 2 ¢
T HE 2 g7} Na' (0.05 Mg Ca™ (0.05 M) &
AL 100 mL HAAHY £ F FES AN
T BB AREEE AT AP JE
ABE) QA=) Ak EA fF T 270
o] ool L9 o|2 AT} FE9 EHF HAHU £
A} SA o] mHE G Golr A HAISHAT.
2719 cko)Le) o] T WE AERE AW
7HA(d-spacing) H3HE Fotry] st AYAA
BE Foisty XA 3lA £4& AABIATH

47}R) 9kol&(Na', K', Mg”, Ca™) A3lgo]
ERE Bk S viX s 4TS dotru
ARA Ay AR Ak E BT AAR
HENSE o|gstd AEFES Bi3} $3 4
S AANEET 100 mL W AA#E ) 0.001 M~1
M9 Na', K', Mg™, Ca™' 3 HESE 2 g& £83}

BN 3 AEREY A4S A8 I
A7 2Asth A8 AT & FES
47} o] LEo| E3E v AHEH 9] pHE
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Table 1. Characteristics of hwangto samples obtained from Jangdong-ri, Naju, Jeonnam Province

Depth pH
Sample P ) Soil Color  Soil Color Soil Texture
(cm) Water:Soil = 1:1  0.01 M CaCl,
90~110 5.09 4.41 5YR 5/8 Yellowish Red Silt clay loam
Hwangto .
110~130 4.95 4.33 7.5YR 4/6 Strong Brown Silt clay loam

Table 2. ICP analysis of Fe and Mn after removal of amorphous and crystalline iron oxides from the Jangdong-ri

hwangto

Soil Depth 90~110 cm 110~130 cm
Iron oxide removal Amorphous iron Crystalline iron Amorphous iron Crystalline iron

Fe (mg/kg) 17.7 436.7 14.9 4318
Mn (mg/kg) 1.1 2.9 2.8 5.0

UEF 10 g 77 10 mL)E 4o] 2 Aoj& &

=48 pHE ¢ 5.0 o)t Al EFrot 2e £

Z8ke] pH A& 98ted 0.01 M CaCLE 713t

ST FE pHE 43~44F HojFo] 44

[o%

_b]:

Edde & F Ut ole Aete] FHA E
de FAste Bt o pHE UEhis Zlom
AtEHET 3FES AL Yellowish Red (SYR 5/8)
T Strong Brown (7.5YR 4/6)8 A7) A A
o] Hlgo] 5:1 EE 7.5: 18 BY9l 3lgte] F
EY o] FEZ AP AskE FEo] A
B 2A4E A o}L HOoE ARHT FEQ
UEEAY ZAdfo] 2 2 (sand), 7| AGsil), L
g1 HE(clay)? fﬂ%hﬂ 22y 7.5%, 58.5%,
345%5 HAFUT QEEA AHE EdRH
SOl EAS & AAE BEAL A S E(silty

clay loam)ol| &g ¥},

FEA E(bulk soil)] HZA A Akl 3}
AR ] gk B 29} 2t g% ) A4
A atgbde] gk oF 432~436 mgkeo] T WA
4 ksl ol gaFe 15~17 mgkgs HOTHR
2). A FE W EAshs Asbde £2 444
AR o] FolA glom, FE Y ARA Azl x|
A4 kshdo) wiwsle) ofF o7n] e g B

& & 7 Atk FRAAEn RN =W 2
A do| F FABEL WA H(goethite) 07 0] F
oA Atk ¥ D B3E g & FES HAdHe g
Eo) moto) glfore] & FAEQ Zenyl &
gxo] gAH ACE AR FHKSchwertmann and
Taylor, 1989). 3 A4 Ho| gtefo] wjA4dd

,1_‘3

Fig. 1. TEM analysis of clay fractions separated from
Jangdong-ri hwangto before iron oxide removal.

Ao nlste] 27} ol U Ase FEE oH
N7l AA g4E AoE AR HARA A
shdo] JeE EAEte WY FEFE 1L1~28
mgked Holw AR 4tstAs A EASe
ko) oFFe 2.9~5.0 mgkg FEFS HATE 2).
AP YA T4 A AT AF
FES Y=Y & XA 34
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Table 3. Mineralogy of sand, silt, and clay fractions of the Jangdong-ri hwangto

Sample Depth Sand

Silt Clay

90~110 cm  Quartz, K-feldspar, Mica
110~130 cm  Quartz, K-feldspar, Mica

Quartz, K-feldspar, Mica Kaolinite, Illite, Vermiculite, Quartz
Quartz, K-feldspar, Mica Kaolinite, Illite, Vermiculite, Quartz

V . Vermiculite
I : Tlite

i K : Kaolinite
Q: Quartz

K

\"A
| WA . o
. 6 TV WY P W

T

Intenstiy (Arbitrary Unit)

T
2-Theta(Cu-K,)

Fig. 2. X-ray diffraction analysis of clay fractions
separated from the Jangdong-ri hwangto sampled at
110~130 cm depth: Clay (a), Clay after removal of
amorphous iron oxides (b), and Clay after removal
of crystalline iron oxides; V = Vermiculite, I =
Ilite, K = Kaolinite, Q = Quartz.

fFARBITHE 3). HEY FE24L F2 7128y
o] E(kaolinite), ¥&}o] E(illite), T3 ww|Ee}o]
E(vermiculite)2 7450 th ol& HEFEL
Fh&E o Evt A4 o] Flo oJste gA4H Ao
Z AREY #ere 2287 WA K o]
<9 8%, 271 A9 Al F4br]e) X3l
e} olAFESQ detolEgt wu|EolER AA
o|7} o]FolA= AL E ALEHTHVincente e al.,
1977}& 3, 1% 2). Hv] &l ES 5L 95ty
FETZRH 23 HEFES K9 MZE A8
A7l 2, EAE BT 550T)% FHAE A
£ 3 ¥ XA HA B4 AANGT B4 AT
WEd Mg 2 X8 HEZETD Mg-ZEHE A
gl Al BolE 14 A 937 KX A3 ARE
25CREE 300C, 550CE 71984E F35}q
10 Al 7}7h& AWAAE Yehles 208 Bo}
o] Eefo] ER AR E ThEssington, 2004).

A

ol (=]

rin
Okl

tEgd =9 =2y

O 1
M
Am

o o
10 qu

Fofl
EA
1O

T (sand), "] AKsil)y7F EFE FE(bulk soil) Al
29 Ak 27170 2 pm ol8Rl HE(clay)T =
ASE ENZ & FEFEY ARME 33 =
E vlwstgrh Na' (0.05 M)®+ Ca™* (0.05 M) &Y
dqxe FEANTY HENRY ARHA FFHTIA
FEANES HEANTS IS 100 mL ¥ 24
AU E o] &3te] H¥s £ Ad F AE BF 24
ATt o) = HFFo] &AF| o|FAAA Ytk
AT ZF59 Na™ (0.05 My Ca™* (0.05 M) &
Mol A HE Hlste] YA A7|7F & Bt v
S 289 FEbulk soil) A2 A% 571
WEA AP JATHE 4).

FE(bulk soil) A2 FE(clay) A8 BT
A B82S AAT A5V vEZAA HgEe
AAS AERT AREE7 SR 4). 1|2
4 2L AAG Ny Afe 244 Ho] FE
o HEE FHHL 9o pH-YESHSpH de-
pendent charge)® 3] UEtY+= FEZEY 54
7 B0l FE ol U, ZAA H5E S AA
FoEN HEFES IR QW 4stdo] »
T AAH HEZE] AFFE Y o] 2X%S
Z 913 YT A3} (permanent charge) 2 FE9| =
3 A FEY BEAY FE9 By FoE %
pH-2| & 8}(pH dependent charge)Z <13 e}
v AEFEY At FFH £4bo] § &
Yo}y Eo 2 AsH E3 YEE X3S
UF A58 AEE IS JE F HisEQ
2 H 4 (FeOOH)9] Point of Zero Charge (PZC)=
7.8%1 WHA(Sparks, 1995), W EY] F+ FAFE F
el FHeEYolES) PZCE 4.6 (Sparks, 1995)
O F pH = 4.6 oA 7H&E o EQ pH-9
EA-3t FH8t AsA 2E2H, ()EAE
A& AAT FEV} B4t T & dojue AL

2 AgdEY
ZHTE olgdtd HEJEY A4 005 M

NaCl == 0.05 M CaCLE H7I3H +89d49)
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Table 4-1. Sedimentation experiments using bulk soil at 90~110 cm depth sampled at Jangdong-ri hwangto
and clay fraction separated from the soil using distilled water, Na™ (0.05 M), and Ca™* (0.05 M) solution

Sample Hwangto Clay fraction (< 2-pm)
Iron oxide No Amorphous Crystalline N Amorphous Crystalline
removal iron iron © iron iron
pH 5.4 5.1 6.4 6.8 4.8 6.1
k =
0 min.
5 min.
50 min.
24 hr

DI* Na' Ca®" DI Na" Ca® DI Na™ Ca*

DI Na" Ca®

DI Na* Ca®* DI Na“ Ca®

*DI = Deionized water

ERE JASEE vnT 27, 005 M NaCl
EE 005 M CaCh® 93 89 JeoA A

FE9 AP 6w DofRrkE 4),
= 2709 ol &S _-I_ g FE(bulk soil)
o HE(clay)d A3&E APATNA a43hd A
71 %E—oﬂ FHglel Ca' g z%f‘z 3 e of
AN BEFEY AJRETI} Na'E T3 489
FH A EA DolRith Na'ol & HEFES
A WA FAA I, Ca¥ ol EY F
ZolE9 3L FINIE AL2 ¥4EA g
(Rengasamy et al., 1986; Heil and Sposito, 1993;

Dontsova and Norton 2002). o= +17} ¥ol
T TEHEI 5L o2, & FAL FakolFFe

13
o

NEE o2& AU AS HEFEY whdHo)
Hh2dtx AEEng g7 gEo® Alsdh
(B84, 1995; Sposito, 1989; Sparks, 2003; Essington,
2004). 3 QAT w2 +27F Fol2s 2ET
FRANNE HEFES Fibo|F55 & %‘ukﬂ e
L= R %ﬂ"]ﬁ AL FAANA +17F ol
< X3S F8Ho| Hjste HAAEET}F wE 7/4\3
2 NESHHEE <, 1996; Sposito, 1989; Sparks,
2003; Essington, 2004).

X-A 34 B Ao 29 Mg ol EY
Yejol Ex ko] £9] FF(Na', Ca)oll W A9
A M7t gl shA e ‘ﬂ‘ﬂ%a}o]‘f" A
HA 0 2 427F oFo] &91 Ca¥'E HME AL AW

H

{

o°—'
_4 o
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Table 4-2. Sedimentation experiments using bulk soil at 110~130 cm depth sampled at Jangdong-ri and clay
fraction separated from the soil using distilled water, Na" (0.05 M), and Ca™ (0.05 M) solution

Sample Bulk soil Clay fraction (< 2-pm)
Tron oxide No Amorphous Crystalline No Amorphous Crystalline

removal iron iron iron iron
pH 5.5 5.1 6.5 6.8 4.8 6.1

0 min,

5 min.

50 min.

24 hr

DI* Na‘ Ca®' DI Na' Ca¥ DI Na' Ca® DI Na' Ca®

DI Na" Ca®* DI Na' Ca*

*DI = Deionized water

ZtAol 1404 ASE +17} %o]22 Na'E A7}
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of ZHE dH} F&Y Yo o] FFI) JE
of 4 2 v EEto|Eg 22 A HEJE
o] ARRFe dFE & F ASE ARG
(Harward et al., 1962; Rengasamy et al., 1986; Heil
and Sposito, 1993; Dontsova and Norton, 2002).
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Table S. XRD analyses of clay fractions used for dispersion and flocculation experiments using various ions
and concentrations {D-spacing of clay minerals = Average of duplicated samples)

e,

e Cation Nt g Mg ca Mglgly Kegly Mgtgly  Catgly
Mineral . o
Conc. D-spacing (A)
0.001 M 13.97 1397 14.04 1404 13.9 13.9 14.04 14.04
001 M 13.97 1397 14.04 1397 14.04 13.97 14.04 14.04
Vermiculite
01 M 13.97 1397 1404 1397 13.97 139 14.04 14.04
1 M 13.97 1397 14.04 14.04 13.97 13.97 14.04 14.04
0.001 M 9.91 9.91 9.91 9.94 9.94 9.89 9.94 9.94
w 001 M 9.94 9.91 991 991 9.94 9.94 9.94 9.94
ite
0.1 M 9,94 5.94 9.91 9.89 9.91 9.94 9.91 9.94
1 M 9.94 9.94 9.89 9.94 9.94 9.94 9.94 9.94
0.001 M 7.05 7.05 7.08 7.05 7.05 7.11 7.05 7.05
0.01 M 7.05 7.11 7.05 7.08 7.05 7.08 7.08 711
Kaolinite
01 M 7.05 7.05 7.05 7.05 7.05 7.08 7.05 7.05
1 M 7.05 7.05 7.03 7.05 7.08 7.05 7.05 7.08

Clay fractions after iron oxide removal without addition of ions such as Na, K, Ca, and Mg were used contro]

samples: D-spacing of the control sample: Vermiculite

= 139 A, Ilite = 994 A, Kaolinite = 7.05 A;

D-spacing of glycerol treated control sample: Vermiculite = 13.9 A, Iilite = 9.94 A, Kaolinite = 7.08 A
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and Sposito, 1993; Dontsova and Norton, 2002), ©|
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Fig. 3. X-ray diffraction analysis of clay fractions
separated from the Jangdong-ri hwangto sampled at
90~110 cm depth: Clay (a), Clay after removal of
amorphous iron oxides (b), Clay after removal of
amorphous iron oxides within NaCl solution (c),
Clay after removal of amorphous iron oxides within
CaCl, solution (d), Clay after removal of crystalline
iron oxides (e), Clay after removal of crystalline
iron oxides within NaCl solution (f), Clay after
removal of crystalline iron oxides within CaCl,
solution (g).
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