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Table 1 The basic situation of the studied soils

T AR Soil type

%Y S i R R —
Sample - Parent Depth THE TR R 1 ﬁéﬁ—'[s]
Locality . Chinese soil taxenomic
No. material (cm) Soil classification
classification
HE-09 i+ 7 TRA 15~30 RN E NI E Y Ther %
HE-10 L=k TRE 25 ~ 50 HEBFRIEEKS LT
HW-16 BiLHTF awRE 15 ~ 40 ARGRBESE + b A K+
HW-18 BT 8% ZRE 8 ~27 WS OB ERTE + aam Kt
HW-08 FH BRI HEDE 15~ 35 iR BESE+ gEt
HW-09 a5 a = 14~ 35 LEBREEEE IRET
HE-07 EEEG Ly 18~ 30 HauFEREERL PFan: |
HE-06 ZE B B AHTTR 10 ~ 30 HERFEFREKS - R4
HW-21 ’ e 12~ 37 JEE 47 IR 3 VB AR + % W
(¥ 1200 m)
HW-22 : ’ s 9~30 Bl R BT £ ® %
(4R 810 m)
RAERARMER
HW-24 L?_ e i 10~29 416 BRI AT + PO
(#R 460 m)

1.2.4 X &R Fi CuKa F1 CoKo 3BT, 7E H A% D/max - IC X STLAMHN E#sT. H
M— KRS ER T B Cuke, BE 35 kV, B 15 mA, EIL&0 YW AT E M8 & 55,585 A
Coke, & K 32 kV, B 15 mA, DL _EBIFD 4387 B % 56 e 45 40k 0 R A S AR B 8 43 8129 19,015 mm A
10, BARR B0 S 00, 30 A A4 4 99 % 20(20)

1.2.5 E#H4HH 76 A4 B ¥ DT - 30B # A #7147, FHBEE 15C min ',

1.2.6 5 mol L™'NaOH ¥ ¥ ib 32 2 g ELHRRITABRSB R . IMA 5 mol L™ 'NaOH200 ml, 1135 , &
B 1 h, 285 A 5 mol L™ 'NaOH &3 .0 ¥ —X , A1 0.5 mol L7 'HCI B0 ¥E— K ,0.5 mol L™' (NH,),C0; &
L BRI, B J A1 7K B Lo BRI UK, 110°C 45 1] 2 BR 78 4 9 (NH,), 0, BE A 4 U7

2 ZEERMTHE

2.1 ZRETHRMANTUHERRERT

2.1.1 TEMBAMR MR 2WUEBHN . ZRELABTHNRTIERNRE L IGLEA
MHRLE 133 TEALANRELREWERE L, pH H 6.57 BEKE] 5.27, CEC, B 20.81 B
F3.84 Cmol kg™ ', T RERL & B 33.1% 3 N2 64.6% , X 138 B BHF AR S 4 F Al 4 1if fi]
Xt AR R B, MR AR KIS R B ska 4
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FERDRAEIRERERT ., B FIEAMEL ANNEBS ERMEEEE E=eab s
BEERER P AR SR 112.2 g kg " BB 121.3 g kg™ ', MM K 194.1 g
ke "B 173.5 g ke AR IO U R G AL £ F TG
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Table 2 The physical and chemical properties of the soils derived from basalt

Hihi B8 4> Clay fraction

W M Em LR I iR 7S o i3 T
Sample Soil age pH CEC, Clay( < 2pm) Free iron The percentage Total
Total iron
No. ( x 10*aB.P.) (H;0) (cmol kg™ ") (%) oxide of free iron in potassium
. (Fe,05,g kg™ ")
(Fe,04,g kg™ ") total iron{ % ) (K,0,g kg™ ")
HW.09 ™ 1 6.57 20.81 33.1 112.2 194.1 57.8 5.7
HE-10 133+ 18 5.27 3.84 64.6 121.3 173.5 69.9 3.6
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X -ray diffraction pattern X-ray diffraction pattern

M1 ZRELXBTHH ML (HE-09)FIE4E - 2 5 mol L~ 'NaOH 4b P J5 B h + M k4R T 44

(HE-10) K5 ¥ B X-4F 26 177 51 1% FLE) X-51 2647 51 1%
Fig.1 TheX-ray diffraction pattern of the clay fraction in Fig.2 The X-ray diffraction pattern of the clay fraction in
Primosol( HE-09) and Ferrolsol ( HE-10) derived from basalt Primosol and Ferrolsol treated by 5 mol L™' NaOH

2.1.2 KRB WFFIE S TRA KB MH L (HE09) M k48 1 (HE10) #Ri g 4
HAREWEHER(E 1), HE TG TS SZEMNEL A (0.721 0m,0.357 nm) 2k £+, iF
EH—ERMBEAG(1.10 nm) FFB A (1.80 nm) F/K =B (1.01 nm) , ik £ FH &AL H
7 5T B DR AR LI = K48 (0.485 nm) FIEEEE A (1.42 nm) , K LB F B A H
RO, KSHMEORAEE, AN E2H T E2ME, R KR PRAEE
57% K8, MBS T HREASTHIRHWAKZH(BREKZHHNLEHEE RN
100 gkg™')s

Z LR, ZRAELTHEE LT T U RETEURB AR = KEBAREENE,
FEFE PSR AR R, fHF S — K= 0 KB AE A Ml PR+



470 + % 2 # 39 #

Y RAL BB A TR RET YK s B >F B 0 ~EK G HWEETE,

M 5 mol L™ "NaOH 4b ¥ J5 By X-5F A7 51 35 (& 2) 3R B, Bl = B4 TR b £ 4%
T BT 5T 14 (0.418 nm) ERELIR , 11 A KB AT 5T 14 (0.269 nm) W3 55 , Kb R 8k 7 19 B ik
5T (0.269 nm) FiB A& A M8 d(130) KRS, Hit, AR 548D 0.418 nm 1
STEsREERAR D 0.269 nm T HTEEF A BE M A KT W& BRI, N EFKY
0.269 nm fi7 51 58 BE P HIBREN B d(130) SR E ., THEE R BT 5RAETHEE
ZHOFBRAER3:LBRE LN 41, WX B LB R E LB AR LU B R
F, YRATHEER B T NaOH A FRAT RE6F A B A0 B R B &S S 2 Bk B AL, Ik 865 %
B4k R4t Rml0),

®3 AKREIMHEAHER

Table 3 The physical and chemical properties of the soils derived from limestone

KRB F 4 Clay fraction

&5 pH KRS8

e B Bk 28 e B B 24
Sample (H,0) Clay( < 2pm)
Free iron oxide Total iron Percentage of Total
No. (%) .
(Fe,04,g kg™ ") (Fe,0,,g kg~ 0y free iron in potassium
total iron( % ) (K;0,g kg")
HW-16 6.70 30.0 64.4 77.8 83.0 20.1
HW-18 5.68 23.3 72.4 88.4 81.9 37.1

2.2 ARELIRMOMKIT WA
2.2.1 MBI BEEILEMMAKE TE, -FEA RS EEEY -
(HW-16) , 7 — 2 9 7 45 AR 0 40 T £ (HW-18) , HLIBAL 1 B 3% 3.
MEL3AURD, ARG REEBE LN pHES TR EXFHH N LHIE, #HH
6.70 L4, 2 RN, MWHESRBHEE LM pH I 5.68, XN S M ZXRAREMN
BELEAL, MRS EEMEETERE, NILBHEMN HWIS RN E S T
RALEE ) HW16 38, B E XL S R P M BB R THE, BB S
BES5# MR TS EHALEEES, X8 20.1~37.1 gkg S TERRN SR EHE
XA IR 55 1 — PR AR, KA R E 40 R K, B2 IR B Fp 4 KA T A, KAk
BRHMEHETERME, XS HWIS T M AKARFER S EREN KA HEY
WA X,
2.2.2 TEHLT AR ERMMARKE LB AT HEREHENER HE 3
AL, HW16 TELAEIR A (0.711 nm) IS ERKZ (1.0l nm) A E, HFEE —FEBH
S A(1.42.0.473.0.353 nm) FIZE LA (1.80 nm) , 7EE 4T (B 5)650C 4t A — 8 I&
HRASHIEHEFSEARLRENL; T HWIS 13ERB P R A BB A FK & By
Y, X FERATFTEEW 0.497 nm b — N ESRAK = HH R AT, IEH LR K = A
HZNEEBRKEBEE, AMEBI2NE2HTRBMEE, HWIe B PR &F
20.1% WK = BF, T HWI8 Kk h & 37.1% K=,
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Fig.3 The X-ray diffraction pattern of soil clay fraction Fig.4 The differential thermal curve of the clay fraction of
of the soil derived from limestone the soil derived from limestone

2.3 KEME RS DAENSARRYLIEPNELITY

2.3.1 THEMBEAER  REAPDE FS DIEMEBMAIRY T ENEAERRLE
4, NEK4RTUES, XS AT K L% pH HEMK, &8 TRERELR, HHPRA AR E
7+ 58 (HW09)pH B, RE 3.90, Tk R h MW S B H Kk 452 g kg™ ' ROV ELE
pH ARG, BB R PSS BBRE, X5 40.0 gkg™ o BT A MIEHTTEY 1+ 4% pH #
Fa4EE BTATEBENPL2ESBEOAMRK, N 24.3 gkg ' IBATIHY LB R £
BEBRRMK RAES.1gkg™'s

R4 EBPDERFEUREBANALZEHIMNELER
Table 4 The physical and chemical properties of the soils derived from ﬁurple sandstone,

schist, sandy shale, and marine sediment

Hi kI FB 4 In the part of soil clay

& LTINS e E
B gk 223 £
Sample pH Clay( < 2um) Percentage of
Free iron oxide Total iron Total potassium
No. (%) free iron in
(Fe,0,,g kg™ 1) (Fe,05,g kg™") (K,0,gkg™")
total iron{ % )
HW - 08 4.18 12.4 25.0 4.7 55.9 40.0
HW - 09 3.90 27.6 67.1 81.5 82.3 45.2
HE - 07 4.40 9.1 41.6 69.5 59.9 24.3
HE - 06 4.41 17.0 64.4 88.3 72.9 5.1

2.3.2 Bt WA N X SRGH N (E )XY, ERNFMEREAF N LR
LT WHRA MO MRS ROMKEHMELT Y, HOEFHERE
B, EOEMAE TR T KB (1.01 nm) AT HEHER, FAH _-REH
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X -ray diffraction pattern
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Fig.5 The X-ray diffraction patterns of the clay fraction of the solis

derived from purple sandstane, schist, sandy shale, and marine sediment

2.4 WK R T RAKRT WHFE

(0.497 nm) AR . X 5 A K5+
AL, B T /R A B A9k 1k B
=R Y, BRAE KRR 4 i 2
SRMB EADEN S LEM
Kb 4 B & A 40.0% Fl 45.2% Y
KUHE A KB
S BRSSP KATH
24.3%K = ;TR Y L8
KB ES, P K=
BHE/D R PRARTHE 5.1%
K=, T A T % (0.721
nm) 58 B 57K = B # I, ¥ H U1 F
MR, RRED AN &, %68
WE T ERM, ROV ELREN L
BERENLFLHFEW B, B A
FUEANHTERE—EXEREN
2ot R TEEFTENE
M R A A M e, R R R
LT INREEERTEN
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2.4.1 HEMEMAER  BEAKRERER=AEERSE I ROEEERST
x5,
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Table 5 The physical and chemical properties of the soils derived from granite on the mountain
KB ER 2> In soil clay
HR &R e
£ R s ok ES7S 4
pH Clay( < 2pm) ) ] i Percentage of .
Sample No. Free iron oxide Total iron Total potassium
(%) free iron in
(Fe,05,g kg™ ") (Fe,05,g kg™ ") (K,0,g kg™ ")
total iron( % )
HW -21 4.17 19.4 41.2 57.9 71.2 5.0
(¥4 1200 m)
HW - 22 4.14 20.0 50.7 55.7 91.0 7.4
(¥ 4K 810 m)
HW - 24 4.65 24.3 38.1 60.9 62.6 10.5
(3K 460 m)

M S AT, 73R 810 m LA F A1 + 58 pH #R 238 BR M SN o TF B 4K 7E 1L A B
(810 K )RR PR R L8 50.7 g kg™, M 2B, MBENBEER A 9% ; LW T H L%
BB, 609 gk, MEEFERM, MM EERA 62.6% ;PN EHSEREER
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2.4.2 WORFWEM M X-STRATEE S (B 6) AT WL, BE%E 3R 7175, 1L b 7E 4 1
0 W 1 B0 41T S U4 B R RS L T R B0 R & BBV IR T T D T KR A
W 5 5 WA A AR, ALV T R T 5, TE T 3R 400 KA b SR L Z KB A . MKk
& BME, EEIR 460 KA LER K F K E B E, K 10.5%,810 X4t K 7.4%,
1200 K428 5.0% , IRHIK = & BB KRG ME A, W0 5KsFHE, skt
AR NI L HITE 460 KALK R T R A A TA7E, MM A B 277 (1.84 nm) , X
U6 B TE S LR IR A R BCR ASRBR M H K o B (R 4E A O 7R L KR 1R R AR
BMRE L EP KRR BAET T,

0.485
0.331

719

1429
0.
0.437
0.357

HW21

HW24

HW22
HW21
2 8 14 20 26 1s 20 25 30 35 40 45 50
X-4t 4141 18 26(°) Cuka X -8 247 51 ¥ 20(°) Coka
X -ray diffraction pattern X -ray diffraction pattern

B 6 LM TEREEE M+ 8RR 4 Bl 7 5mol L™'NaOH 0B J5 Iith FHER B R F H

9 X S LR AT 5T i 3 PR KRR 4 B X SR AT A
Fig.6 The X-ray diffraction patterns of the clay fraction Fig.7 The X-ray diffraction patterns of the clay fraction of the
of the soil derived from gianite on the mountain suil deriver] from granite on the mountain treated hy 5 mot L.~' NaOH

£ 5 mol L™ 'NaOH Ab 38 f5 KEKLIK X-S1£R 44T (B 7) LB, A [ g 4 i B3 1 1L b + 38 v
SIS YR RBINAE B BRI ARRE, £ K 460 m (4608 FS MR 9 MR P&k
AL (0.416 nm) K £, HUH —FEBM R (0.269 nm) , B I E 5 R84
TR B A MR A B2 L 4: 1, 7E783K 810 m W B @ 48 R B 4 TP
11200 m B9 T8 58 48 B E IR AETE R R b ok L AR TR, T DASE SRR O E BT
Fo X—FRUEMAEVREE LEINRT Ry MRS fER A A S, R X E A R
THERT BB  MEEB7 0 IR E T AR R 8 (B3 K& S48 R LW
Ahe).

2.5 TN YMERESHE

R A A MR RN YR RE AR S RN R BT YRR,

MZXRARTFERI T TENETEEHEFFHFRN LM TV IHR UGS RELEN S
BAONE,HA-EBEMREAO FEONPORKEE PR F KB ERNS.7%;
AR 133 TENRERNEREKE LA IV PO UER AN E, FSEREN=
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KEA, EETHRLBBEAONKE R, XHARTEBRARN L ERR R EET Y
SRR AL, B LAST 8RB (BFEE K ) B £, A B &F —ERWAKY, e 8k
TE5RETHEEZHANI~4:1, FEBE"M LEFAET AP RE %, Bk, 5
B e T3 R G050 26 b A] DAAE TR E 2K R A B R AT

QERFHXAKE T EHF SRS LR A DR, W ERE, A KSR
BMMEY 5 X RANEEBEER R L pH #R 6.70 24, i K F 558 — 8 M
SERBIHEY L pH A 5.68, SZRARBTHEE AL, BRXMAEEHENKEL
TYHERBRAME, A KE T ESERENKZH MERETRKZERDEETR
EHOKET T SERENRREA MEZREMNFR TP ERBEAMREATFAE; LR
AHRBEPERRBMZKEA, MAKELERFRBAEHAFLE,

C)EOVA AR TELETMN I B ST KRGS RBERGE, 25N 40.0% .
45.2% 1 24.3% , XTE—BAHF X T EFRADI, CHEECDEMFAXEHN L
HopHREAOLEA, R THREETE AP SEX ALK, UHXPWHEBEP T
FREZH_AmERKK AT, MEHIIEMEE N B R P K 8HRD &
WBHEZE,

(4) 1 7 5 2 SR B 4 28 B 9 SRR AE 2 AE V8 R 810 m LA b 9538 4R R BB AR P
TRBHBREBEE LR IEREN=ZKEE LEBRBERATNA Y SHEE M
KoBEBMEERABMMD . 7 460 m 4 M AT 62 RIS HE BT Rk S ¥ L
e T BUEHE - EBNRET, A SI0m ALK "HR"HE + + RA4HEY,
RKIWH R L, RAEFRBRETHRELLRAES THET (BET2KET)
B R . B, 480 £ T ARG A b al UENHIB” T BRI W tr 2 — ;i A8
T REFEE—EERREKY T LMER BT+ ENT PHRIEZ—,
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THE CHARACTERISTICS OF CLAY MINERALS IN THE SOIL OF
HAINAN ISLAND AND THEIR APPLICATION IN SOIL TAXONOMIC
CLASSIFICATION

Yang De-yong Chen Shi-jian Ma Yi-jie

( Institute of Soil Science , Chinese Academy of Sciences , Nanjing 210008)
Summary

The characteristics of clay minerals in the soils derived from different parent materials in Hainan Is-
land and their application in Chinese Soil Taxonomic Classification are discussed in this paper. The results
are as follows. In general, there are much kaolinite in the clay fraction of all soil samples, but the highest
content and the worst crystaillinity of kaolinnite are present in the soils derived from basalt. The contents of
hydromica are so much in the soils derived from schist or purple sandstone that they are as high as 40% ~
50% of the clay fraction. And the content of hydromica in the soil derived [rom limestone is also as much
as 20% ~ 37% of the clay fraction. Moreover, the hydromica belong to hydromuscovite with dioctahedral
structure. The ratio of the content of goethite and that of hematite is (3 ~4):1 in the clay fraction of the
soils of “udic” suborder derived from basalt and granite. But there is only goethite without hematite in the
clay fraction of the soils of “perudic” suborder derived from granite on the mountain. This result proves
that the types of iron oxide in soil response to the soil moisture conditions, which can be used as an index
to distinguish the “udic” and “perudic” soil moisture regime in the Chinese Soil Taxonomic Classification.

Key words Hainan Island, Clay mineral, Soil taxonomic classification



