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Clay minerals of a paddy soil derived from
the marine alluvium of the Ariake Sea

Shigenori Aomine and Koji Wada
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Table 1. Fization and absorption of ammonium by soil separates.

. A Exchange

Treatment Separate Com;;;sntion nﬂﬁga;?n ﬁlb:?fo%t;gln nl:lt]ﬁoccl‘gn
<lp 265 12 583 564

{ none l I~5 4 362 42 242 20 -
| 520 261 21 171 150
A-horizon | whole 100,0 22 299 27.7
f =<<1n —_ 2.1 59.0 499
( dry 15 p _— 6.7 — —
Bai20 s -_— 55 —_ —
whole — B.1 _ _
<lap 35.1 06 —_ —
n l f~5 0.7 40 — —
520 pt 24,4 48 _ —
BG-horizon whole 1000 33 — —_
<ip — 8.9 64,1 66,2
dry ‘ 1-8 u — 82 273 221
l 520 — 46 23 16.7
whole — 6.2 76 31.4
Oven dry basis.

VRO AEAFVERSES S, L LEINREBOBERE <14 049X 9 %
LA >1p oFMCECTHlSEMLLTE S, Tihbt NHT BEofETs byl
< 1 p ORI, > 1 o ot Iite (Hydrousmica) @r Vermicalite
Beogirreatrh o rfgahs. o NH* oREE <1 g oA 60 me/
100gm iE<, ZOoNPbYyDTE <1p OFGICE BRMETHEM S Y £50
wiEND L BLLIS.

£ % 1l R

AEEEA T ORI 2 T in , BERIC I > Thk h DiERL 2. BEERDE
TR X > T g, R ERIREBEOBRB A G A TV B0, FoRiL R
T T H-. 2T S0 OFEAEFEORSTWERMCEV-TIE L L TSRO A
T L 0ERES. £ KO bAFCETINCES-EARLLS,. 0 K0 ihdkils
HeCh AN, AXvETie lite E\v- ¥R 3. 510 Xt K.O Do
e b AN B CEEETIC S A5 FERIC X B DS RAOFBR N L T4 ki Fe,0y,
MgO BRI A I VWETFIZ SVHRSED ER S, s h S0 55 Fe.Os iAF
AT S D0, AREROMEY 585 40LEL RS, <1p20 Si0,/ALO:
LA 421, BG M 448, %7z Si0./R.0; i £ Rh-Fh 322, 320 Chs. s
Eft- L CRIFTAUE, Tamm B b 2844 331 & 823, %4 Truog phln X 2 + &
v 3.43 & 3.56 i, EOTMImAIEH DO Al BA Ui bbb, L
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Table 2. Chemical composition of soll separatee.

SI10;
Al Oy
Fex Oy
CaQ
Mg0
KO
Ignition loss
Total

Free Fe: 03 *{ i

A-horizon BG-horizon
<lp 1~s5 p 5-«20:: : <ip 1~5 e 5~201:
% o % % % %
4896 56,84 71.48 5028 &5.80 6706
19.72 17.08 1643 1905 15,84 16,37
952 501 3581 1200 .79 767
249 1.17 168 2,78 1.23 1.87
172 1.28 107 1.98 1.38 140
1.33 145 150 1.00 1.74 1.90
16,35 6.17 3.4 13,10 666 4.77
10009 5900 98,72 100,19 100,44 101,04
1,10 - — 0,52 — —
252 — — 426 — —

1. Oven dry basis,
2, * a; Tamm’s method.
b; Truog’s method (12).
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Fig. 1. Dehydration curves of separates of BG horizon.
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509 H.S0, I-"Gl;f’r;h% L feddhe o o TS0 ke v~ € Hendricks 45 D 3R
AR L CH Lo diilic X O sl B Rote. BESTQEr v A e — s 2 fE Hlb,
Ieitgesr 1°C .w-navm Lot fdohfolhie s 2 Ko Tha. FEv
Tl Kilicitiiow — 2 Ot B 2 LB AR S, T b# 150°C, §300°C,
KOWy B30 C imldiy — s Hk D, 800~000°C (MY — 2255, ooy — 2o
56 300° CrdetF & & O & BRI, oMk Hydrated halloysite ML T3
Ll < 1pg offscount 1009 H,S0, |- odaciiie Uic B Joun ¢ L AR
DY~ DAL & LA Hydrated halloysite X insirebdoriffscais. ¥
F AROEFNC Tk 210°C (Y — » 33, Ca-Montmorillonite &4
AL, BG MoOEEHo W TE# e — rickyrbbTrhni bR — » oEb b s
& 4, Hydrated halloysite 43 24Ch5. B ARC BG HiRfiro@Eihiv-Th
A & VET 2 A 0 ETE: O EREFERATRDBRS. X LT 5~20u Ol
Ilite R H{E L T 5. AT LEFCHHSTC nESe — 25555, 2
OR300 #EXh. E300°C olEBY — it Fe, 0 521 AlO; o Hydrate
KELLHHCELLOTHAS ABD < LunhiiooEgeh 5. = @ 250~450°C
BT DR 109 WO, K CRMEBR: 2SN -FHMC X 2 b O LR AN 525, 410°C
DFEEB L — 2RO EBBIGIC L 3 &0, BT B DIEM RS 250~880°C,
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Fig. 2, Differential thermal curves.
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Fig. 3. Electron micrograph of < 1 ¢ fraction of BG horizﬁn.

Fig. 4. Electron micrcgraph of < 1 ¢ fraction of EG horizon

FI2 RS D & OB TERED LR TEH 20, REORMRL Licb b/ EiT
BELRE. AR FLANOEFHCREROEATHEMNELONRS. RSO
Hydrated halloysite DOFfELZTFWRT 2 $0ONE 50, BETEEFEFRCRThLLE
RO FITEA LAY L. FERERIN GO\ EABSORETF2 Hlite 12
Montmorillonoid Th 2 :¥EEZNS. FLBEROETFNSEY, Zhit Nontro-
nite T3,
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“*Tabla 3..Ethylene glycol retention by three fraction of BG-horizon -~ -

Ethylene glycol retention :
Cd after24 hours Internal
Fraction = |— — - e e surface
Untreated Heated Difference Q. m/gm’
mgm [gm mgm/gm megm/gm
i {Ca—CIay 1210 400 810 261
= H-Clay 106.4 26.4 800 258
1l ~5p 334 86 Z24.8 80
E~2ga 294 43 245 9

THBMZ £ <, Hydrated halloysite © F3ucPLRT 5. #4% 0fi5ES Montmo-
rillonoid IC X % L THEF O A BRIEAMTO 5 O 30% ITHETE 0L 5.

X & # 3 #

<1lp OEFIESWCTHFRYEY B LRI E 4R Th3. MEHML, X
Table 4. X-ray diffraction data of Ca-clay.

A-horizon

BG-horizon
Heated at 230°C Ethylene glycol

Heated at 230°C

Ethylene glycol

it a it a i d i* a

A A A 19A1

S 125 I A7

o I ( 9.0 v (1L

I (13;13 ur ("33 VI 72 Vi ?35
VI 7.2 VI 72 I (448 I (448
I (448 I (448 v 399 v 359
v 3.34 v 334
VI 3.34 VI 334 I 259 1 258
L 258 258 v 237 237
v 236 v 236 VI 1.99 VI 200
VI (1¢9 VI (169
IV (169 v 169 I (150 I (150
IV (149 3% 1.49 VI 129 VI 129
v 1.29 v 129 VI 124 VI 1.24

= j: Intensity, 1: Very strong, II: Strong, I1II: Medium, IV: Weak,
V: Very weak, VI: Barely vimible, (: Reflection broadened.
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[Efg : Co. 71 07— B, EIE 40k, i 2 SmA, F[HEME 3045~ 28EE, ¥
ASTHE : 8cm KX Ocm, 7 {2 : Kodak ¢ No screen RDVE+0 X#EHEThH
B AWHERIC LIUL 230°C (CHBBALA L foBEHC LT 9~12 A ofgaiEsbh, =
FUY ST L MRS L, OREEEE 0T 15~19A ofaiR bbb
h5. fE>T Montmorillonoid OFEAMIEXNS. isBiER 33 A onsan
Heio Hlite DfffebiEE s, 2B 72A o8 290 C Kaolinite sy Halloy-
site A>T ha b0 rEDLLNLS,

ERROARR
DLEOHEENC I TS <1p ofTFicd T h 2 8ol v#EE L
A EASEIETIEE S o i ie B, Tioh bR OR 41 Montmorillonoid
r Illite %8 A T 4. ¥4 2,3 o83 Hydrated halloysite ofefed 7is4 257,

Table 5. Summary of results obtained.

Method Kaolinite Halloysite Dllite  Montmo- E;g’gte Diatom

Fixation of ammonium ? +

Base exchange capacity ¥ +

Chemical compoaition ? ?

Dehydration curve ? ? ?

Differential thermal curve # ? + P

X-ray diffraction pattern + + + + '

flectron micrograph ? ? # +
Ethylene glycol retention ? ?

+ : Present, v: Probable.

ChirwFn b FoME TR, LA LXBS ORIt b P Tind 5550
B LTV 20T Halloysite (T4 Fic i+ L #L B, >t EOR I3 E
& LT Illite—Montmoritlonoid %46 7% 0, £ o4tz o Halloysite, R, Oy-hydrate
#0° Diatom A TWDEEER5.

XBoREIHIcild 20 EBESED 2:1 ¥MEhofifed Tdh, (ESMic I h
WE OGRS Ry0 T, Uite A48 Eh 55080 K04 GB{EL 1 Tllite AR
T2 LONHAET HL0LHEINS. WOBE 2w LEFRELELOR L KO8 E
PRI Ao TR LR Uite DE(L A HO0TRIECT BLAEFACES
iz Yo TKAM e i, BIEL @ikt Mite (b2 FE- LT B D2
AEEINE. Yo Chlorite 2Tt FeQ ook 5 £ oM OER LTl i 20
THEOATRPET higwsy, MgO %0 KO ofEmn i o L b i st
LANEREAT L0 LIEL Bk,

#apric il OH ol desE <, Mo Montmorillonite Tidg\s. -
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TA e Montmorilloneid % Montmorillonite & Nontronite A3E7Ed5 32
%X b3 Montmorillonite ~ Nontronite F-tich blfiofiiictil, SHEERPE
<> FERELBTOBRM LD LRSETChLAN.

>1p Ot <lpg of OCEELBEMNL D, BFCHT-R lite 1Z5E,

AL L bbb 3, FHESBISI R CLSERE 4B HL T 25, Ak
OREEH T R R TELWEENES. oo ks ofEAEMEEL VS
PIEL {ERSZRETTERL, ThlRCERBIEL TBETH I LHBA S, 0
P MR LR TR A A R LT B o e o b ok kb 5.

FIFALOER OB EREMATC Lo TR Ui, EHT RS A
BrERSSE LIRS ENRY L0 Ch 5. C BT 5.
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Résumé

Clay and silt fractions of A and BG horizons were separated into three
fractions of 20-5, 5~1, and < 1. Fixation eapacity of ammonium, chemical
composition, base exchange capacity, dehydration curves, differential thermal
curves, ethylene glycol retention, electron micrographs, and x-ray diffraction
putterns were obtained for these separates,

It was conciuded piecing together various properties observed that the clay
was largely composed from minerals of illite-montmorillonoid series, and as the
gaccessury minerals halloysite, R,0;-hydrates, and skeletons of diatoms were
found in small amounts in the clay. The silt was illitic, but it had less potash
and much hygroscopic water than the illite, and quartz was found in small
amounts in the 1~5 and 5~20 g fractions,



