ISSN 0564-3929

Acta Pedologlca

Vol.52 No.5




S, + & F i

( Turang Xuebao )

$£52% HE5H 2015 £ 9 H

H R

Bk 5T
LT SCHR AT AT 304 (5 P9 S -E RIS B I AT +oveve e

RKF ECE (957)

U S R G M . B B AR AW oo S R kL% (970)
Mo L

T LRGP ST LA HLTT 25 25 5o & B OKOUL RIETH (979)
5 59 D 260204 R 205 5 8 0 5 KSR BT 6 3R oo XIALL BT 0k H% (991)
0 B R 5 MM B B RS BOBAS BT e KEH AR ERM% (1002)
LT RGO I H AR T 2 LM T T e vve e & W OUERE) % S (1014)
TR 15 ORI SRR SR F I v EO9F MR REE% (1024)
T S 2 T I 2 AP oo WOKE S W B (1031)
B IX 35 - S AR BT oo WUN EXR FERHE (1044)
@E%ﬁﬁ%%?i%ﬂ(ﬁiﬁﬁﬁﬁﬁ% ....................................... X § s {'L“:ll: (1058)
= 1T858 6 S G5 5 B R F RO oo B T W (1069)
- S S B BRI B0 1 A B L R oo W RS BUNES (1078)
HE%E\%F(Xd‘éIigEﬁEE/‘JE&E%I% ............................................. Hﬂ'{i% §j1_‘£ %“t’fgﬂj% (1088)
SN R W B 5 S AR B R S LI e % % K W E 3% (109)
I E TR A 00 500 5 WG 30 0 2 R S LB e B BWME FAE% (1106)
UL T AR LR LT oo ERA BREER TS (1106)
GRS TRy SUi GRSt 0T Al ERRNT EOMOHE A XIS (1124)
IR DO N R N §1 AT [ R R R NR TR WA EEE% (1135)
S PR PN, OTE B 5 I B B ) JE RN S 3R oo FILE HscE X B (1144)
BT, ARG 198 TR R BRI oeeeeo e O OBER KKIL% (1153)
EEEES

R AP S BT L R IR S 4 AR B R SDWK BT (1166)
W

T T KA TS M AP oo e ROW B4 H R (1173)
FAHE TE AV BB AR A AR 2R 5 A AT A RO oo ZE REREE # B (1180)
ARIFINaN O BE T AT A5 HL i+ 0000 9 TR 5 M I SO IAL 2 -+ KB e Bk 5% (1188)

HEE R AR A BRI X 55 T B AT AT (i AR )



550 4% 4 5 EE -] Vol. 52, No.5
2015 4F 9 A ACTA PEDOLOGICA SINICA Sep., 2015
DOI: 10.11766/trxb201501190040

EENLd T FEIAEREESRNEBRENXER

a1, 2 % 21 1 2 2 = )
ANFa? HERT o #H B B OF A HEA
(1 WIS R A M B S R R =24 B, Wil &4 321004 )
(2 B RFEAREE S5 TR EE, [ 200444 )
 E o R I T ] R SV P MBS DU 20 2T+ B T W AL A R R A g A B TR, R

PIHXT R UL 2T I IR IR e R 2 o 25 SRR, PR D02 36+ 0 W i AL SEA L
SRR R B )R (LR ) By EEARG . S A2 IR R+
S+ DR FI A R i £ o 32, ol WEUZR T B RG-S AR 2T Y . AR R 1
XP LTS (XRD ) W, AR LS (1lite crystallinity, 1C) {8, AT LIS BoF A 45 LA
W5 DU 20 2T+ W) 28 2 R A TCA BC 45 3 o M RTS8 A €0 - I TCAE T3 20,463, e+
0.599, ML +50.726, A HIHEAE S TCIE 5 XA B HE b5 2 B3 A OC, SR Ui 40 R 1C(E T A 2K

Mo B W2+ B KA SR B o 5

I AN S TP e R S 0 DI EA NS S 5 A S8

IC{E T, DHA A 46

ARFE, T LL A AR BERE TN, A A PR AR

X HEiA
TESES

gt FHrvw; PG
S159 Xk tRIRES A

B0 R R Y Y, R AR
TREGR P B0 R R KA R AR
I8, 103 T s R 8
B W IE i R 52 KA B pH . EhRIER BE 45

ENOR- 10 P N W S 28 197, N i 0K -8 e 7 7 4
Ao AT IR AR S T A AR B 1 — R A

FEAGTERA . R HEK R R Xk
VRIS A3 5 Z0 B0 - 3 v 35 0 5 A0 4 sl 4 5
B SR AR NIRZT Y . @A KT Y~
P A Pl e — MR s B, B RCT R
Z M. sRAUAL B R o A A 3 B AT 55 e
PEFIWRUEVE TS R, WAET 5. T R
DY e eh St e T R AL SE R (e
crystallinity, IC) {H, _UiHJMﬁ?'F'JET’“ITft'?E’JHa
RSEBFEE . PRI A g s, SR IRIR AT 1 26
Wi Rz, RWIZOKMAE TSR, T RE & R R

5 IC{H; MUAfbsRBE

T WD S . A RIE . TR M
M- s, WAARMMAEIERTH LY
T R R A% R R B I AL L L e
BB, MR AR LB EENIERE XL, T
5 ] DAVRAME SRRSO VA AR 21 - DO T 5% v DA
RAEEMAMER . P E g 7 56 UL 20 - R | R
bR TR M BRIL AR AE S, B R EIR AR
g2 U B R T AL B T R AR BB SR
o ARCHER X -GFEATH (XRD ) 3% i 5 U
WA R WA AT S SR L, WA
L RILA RS AR R, ISR ICIE 5 40 AL
ERIER, BT HICE T BEAL & A PR B B

LR i

1.1 HxREXE

e E LT T, T LS R AR BT T R AR RS, R T B
VEFIBREE L B bk PR A A A SR B WA, RS, AEEREN15.6°C, %
*EEHRBHEESTH (41471174) %8
T IRAEE , E-mail: xfhu@shu. edu. ¢n
FEH A XUFILD (1989—) , o, WPGEHA, BiEFsed, FEMNFREH L 058, E-mail: liulihong.1010@163. com

WO BT : 2015-01-19; WeHl S seRs H . 2015-05-21

http: //pedologica. issas. ac. cn



992 + %

¢

52 4

JKHEFEL 200 ~ 1 500 mm2Z [H] o %X HiAb 21 8 + 38 45
W, A aa e, VA TEELENM, 2
TEELDANER, 2tk F RIS, %X #
O S W e § 19 = 51 1R w0 L
= [ ST T P07 S 7 e o 4 W | R L S AN
+o FoEtar A, #kE a5 T B K R
U5, TR TSBEAXS TR AR R vk e B A
TR IA—R KoK 6 R e+ 40 1
TR AR IR (B KA S AR SCHE B3 T ] X RTRR R
B RE AR RS paer i () .

117°58'E 119°40'E
| |
31°19N | +7 L 31°19'N
oriia |
29°57N - ‘%‘ 29°57'N
117°58'E 119°40'E

P12 Bl i ] 1 B Ak 5 ) i B A7
Fig.1 Sketch map of Xuancheng City in southern Anhui
Province, Southeast China and geophysical location of Profiles

XZ and LX

1.2 MRIMEHRRE

HME MO £ FE (XZ) o FEWRTE
M DX ) AR R 6% FC T BHE (30°52.408'N,
118°51.904'E ) , &Mt Ay, HREFMIL
Ao BRESE WA a+Hm (LX) o FE W
BB B Tl JF & X BB V& 5 38 AL A A R 2 ) B 3
(31°12.228'N, 119°12.368'E) , Wiz iiAl 2
W, ERAE104 . XZHILX 2 5% /g 465 DU 22 21 + #F
FERHL R, B KEMERE U R
i, NAAMAEZ R BSERESE (Optically Stimulated
Luminescence, OSL) FAC22HF57 18 . REML
HRERAEE N AT, BHEREH .
1.3 #SOH

R0 PXRDE E . B w0y TR
FH,0,7K EBRAHLT, FHStokes VLI 1k $EBURH AL
FHAT 15 R M — 3 WV B R A — i R L4 ( Citrate-
bicarbonate-dithionite, CBD ) &#&1:, EFREH

o Rk, DAHERR A AL XRDAT 3 2k 1Y
T REAMIE T (50°ckf ), HSE
OB SR EU BRI 22200 H , TR TR SR s £
TRAF LA ) o AR SO B XRDWE A 40l 2 10
fl R ) S o ] SIX3 Sk F R AT E 1]
M H AR A E ] o

A ok i R IAE RIS 200 H W EHCBD
B = W N QI VR e | T = O i = 4 A W O
EREN, ARG B KRR RS . R, HE
TERE N RE SRR, R IRARE MR o B
JEE (AR AR LA S, 550°C&F FHIHE2 h, 4R
Ja B TR i 3 ARV H, RS 50 °C R T AL B
SERFE R AR E A FRICERESO meg T3
O, NS mIZEMAK, eas), I IR
FREIEW, BRI B SR K E R b,
HRE W, R TR SR HARRE
Mg H il A m B FRECEAESO meg T &5 04
o, S I LT 22K A, I L
0.5 mol L™ HCIAWRIL, 0.5 mol L™ MgCl,¥ i
TE B A A =, Mgt A Bk D
Mgl AN BRI AE L OH A D VeI R, (i H
ik AR PET R, RIGTERE N HARKT

X R D AE b0 K 2 43 B W A 58 . X
RS S HAS18KW D/MAX2500V+/PC, X4}
LATHALB IR &1 . Cu-Ka 385, P8RS
DS=8S=1°, RS=0.3 mm, #¥0.02 (26 ), &%
40 kV, 200 mA, FHHEE2° min™ (20 ) , H
2 ~30° (26 ) o KT 3R RIS RUR,
FESATXRDATH A ATHT, 45 58 4 >R FH200 mA

L TC M S . Kublerd i B A d oo,
(1.0 nm ) 777 5 06 2F 5 98 o 5 38 OF 1) 4 25 i B2
(Illite crystallinity, IC) 127 o Hk, HHRLATL.0
nm> 5 98 MAEICAE . TCME BRI, DR 45 i 7
B . AR R HBRLE BRI m B, 3k
XRDAT 3% . F]FHJade 4% XRD & 1% 17 -
WLOANERTY SHE S ES Y MR 1.0 nm
Ak e . B2 HER S ORI A 1.0 nm £ 569 6 (1) 06
B, WRRFIA 1.0 n 37 508 i 2 85 58

XRFZ e R . LT, wrE
22008, W2 gy RKAEM, FBGH . SRIE A
X-HHR TG ( A 5 HEXRF-1800% ) #EAT
WEICE NI e AR, b E E R
FrdE AR i GSS-3FIGSS—6E AT IR W5, 4%

http: //pedologica. issas. ac. cn



RUFGLLAT Mg i o DU 20 21 A PR A 235 i JBE A5 RV i B2 ) O 2R 993

BT MR 22 <5% 5 MR G 2% <4.9% .
2 HRSH®

2.1 LT MEESHE

PR ARAE , XX ZATLX ) 1A AT 78 2 R R
SR RS (1) o RS 452 K B 4Ly
XRDATGH B AT 4 5. & £RFR AT R
B d=1.0 nm. d=0.334 nm'5d=0.5 nmfij 5%
(E3) o LM fH AR, d=1.0 nmfii i
WA R HEAIRS ;. a0 550°CTE IRAL TS, d=1.0 nm
Tt AL (F4) o FURGUR A A7 0%

2GR ETdr (1.0 nm ) BF 4=0.334 nmfy 7 S BETAERE 5474 0 TR
Fig.2 Full width at half maximum of dy, ( 1.0 nm ) peak of illite % R T‘;‘LIJE%:[:E %ﬁ*ﬁ ":‘ ?zgmq:ﬁ_ﬁ ILH Imd=07 nm.
0.72 nm .
1.0 nm 0.334 nm ’ 0.334 nm

24t 4 JERRC
W Lrar+ JERRC
HJ4r £ JZURC R4+ )2URC
#hpfa +)2YBE  LX gt )2 YBE
5 10 15 20 25 30 5 10 15 20 25 30
20 (°) 20 (%)

B3 UL+ ARG (XZAILX ) HOR R B 41 5r XRDAT 41 Bl %
Fig.3 XRD diagrams of clay fractions in typical layers of the Quaternary Red Clay Profiles XZ and LX
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Fig.4 Comparison between XRD diagrams of air-dried slices and high-temperature ( 550°C ) slices of the Yellow-brown Earth (a) ,

and of the Reticulate Red Clay (b)
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A K XPXZFILXHI 4 2 5 o3 & | k7
(F2) , WE ML+ KA B A FE AR REAR R
(Sa) . BEEKEFE (Saf) . WALME RS (Ba)
4L M KA ZL, K,0. Na,0, CaO., MgO
LB TR Si0,. ALOMIFe,0,/8 K

A+HAMMWERELR, A+ P FEEHNTE R
Si0,, XZFH ¥ °N692.9 mg g, ARALTEHAE
669.7 ~723.0 mg g ' Z[H]; LXFHEFHEH HK731.4
mg ¢, AFMLVEFI7E699.4 ~ 837.1 mg g~ z;mo H
WIEALO,, XZH|HFYIE N 143.4 mg ¢, AEfkiE
FI7E117.6 ~ 160.5 mg g ' Z [0 ; LXH|HHFH{EH N
153.1 mg g™, ZELIERIFE98.3 ~ 172.2 mg ¢ Z 1],
P SEFe,05, XZHIHE T ¥IHH58.5 mg g™, A1k
TLHI#£46.3 ~ 68.6 mg g ' Z[A]; LXGHfFHI{H K
64.5 mg g, ZMLTEHITET4.2 ~35.6 mg ¢ Z 1],

R RHENFENLOILIHEXZMLXEETES S

Table 2 Contents of macro-elements in the Quaternary Red Clay Profiles XZ and LX,

in Xuancheng City, Anhui Province, Southeast China

e TR Si0, ALO; Fe,0, Ca0 Na,0 K,0 MgO Ti0,

[218)

Samples Depth (mgg™)

(em)

XZ-1 8 714.0 117.6 46.3 1.1 2.9 15.4 5.5 10.6
X7Z-2 56 669.7 160.5 58.3 0.8 1.6 18.1 6.0 11.0
X7Z-3 110 675.8 150.1 57.1 0.7 1.6 17.9 5.8 10.9
X7Z-4 150 675.7 148.7 58.8 0.8 1.5 17.3 6.1 10.9
X7Z-5 230 704.2 139.6 58.9 1.0 1.4 16.2 5.4 11.4
XZ-6 284 686.0 143.3 60.4 1.4 1.3 14.7 5.5 11.2
X7Z-17 320 723.0 133.1 54.1 1.5 1.3 13.1 4.8 11.6
XZ-8 440 691.3 144.9 60.3 2.4 1.3 13.1 5.3 11.6
XZ-9 550 675.5 149.9 64.8 2.6 1.3 13.3 5.4 11.5
X7Z-10 690 712.0 143.3 56.1 2.0 1.4 13.9 4.8 11.8
XZ-11 760 694.3 146.4 68.6 1.8 1.2 12.6 4.8 11.4
LX-1 12 837.1 98.3 35.6 2.5 5.4 26.2 7.9 10.6
LX-2 62 726.6 149.8 55.1 4.7 4.8 26.6 18.7 11.3
LX-3 100 738.6 143.5 52.7 4.5 3.8 25.9 17.8 10.9
LX-4 158 699.4 172.2 74.2 3.2 1.3 23.9 12.2 12.0
LX-5 280 718.3 159.5 69.9 3.2 1.7 22.6 10.6 11.8
LX-6 370 711.0 166.2 68.9 3.4 1.9 23.3 11.5 11.4
LX-7 510 714.7 166.6 68.6 3.2 1.4 20.7 10.7 12.1
LX-8 620 725.2 155.7 73.8 2.6 1.2 18.9 9.4 12.6
LX-9 700 743.5 143.1 71.7 2.7 1.1 15.9 8.7 12.0
LX-10 760 699.6 176.1 74.7 3.7 1.0 21.9 10.2 12.2
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Table 3 Correlations between IC values and weathering indexes of the Quaternary Red Clay Profiles XZ and LX, in Xuancheng City,

Anhui Province, Southeast China

K,0/TiO, Ca0/Tio, Na,0/Ti0, MgO/TiO, Ba Saf Sa
IC XZ (n=11) -0.818™ 0.667" -0.760" -0.825" -0.819" -0.241 -0.129
LX (n=10) -0.929" -0.574 -0.975" -0.608 -0.979" -0.696" -0.628

He o FOR A EMEIR0.01 3 K RN M EEIR0.05 8 % K- Notes: *%* represents the 0.01 significant level; * represent the

0.05 significant level
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RELATIONSHIP BETWEEN ILLITE CRYSTALLINITY ( IC ) VALUE AND
WEATHERING DEGREE OF QUATERNARY RED CLAY IN SOUTHERN ANHUI
PROVINCE, SOUTHEAST CHINA

Liu Lihong" > Hu Xuefeng”™ Ye Wei' Xue Yong® Luo Fan® Yan Chenglong’
(1 College of Geographic and Environmental Science, Zhejiang Normal University, Jinhua, Zhejiang 321004, China )

(2 School of Environmental and Chemical Engineering, Shanghai University, Shanghai 200444, China )

Abstract Clay mineral composition and illite crystallinity ( IC ) value of the Quaternary Red Clay
(QRC) in Xuanzhou District ( XZ ) and Langxi County (LX) of Xuancheng City, Anhui Province,
Southeast China, were studied to explore relationship between the two and potential paleo-environmental
implications of IC value for formation of the QRC. Clay fraction of the QRC was extracted and then treated
with citrate-bicarbonate-dithionite ( CBD ) to remove free Fe. Mineral composition of the clay fraction was
analyzed using the X-ray diffraction ( XRD ) method, and the width of half maximum height of dy, ( 1.0
nm ) peak of illite was measured to calculate IC value. Contents of macro elements of the QRC were analyzed
by the X-ray fluorescence ( XRF ) method, and Si0,/A1,0, (Sa) , SiO,/ ( Al,O;+Fe,0;) (Saf) , Ba
value as well as indicators of weathering degree of the QRC, such as CaO/TiO,, MgO/TiO,, K,O/TiO, and
Na,0/Ti0, were calculated. Results show that the clay minerals in different layers of Profiles XZ and LX are
quite similar in composition, despite some slight differences. The layer of Yellow-brown Earth ( YBE)
in the upper part of the profiles is identified as Xiashu Loess formed during the Last Glacial Period, and
its clay minerals consist mainly of illite, kaolinite and 2 : 1 type vermiculite, but in the Uniform Red Clay
( URC ) and Reticulate Red Clay (RRC) , the clay minerals are dominated with illite and kaolinite,
and nil of vermiculite. However, in the lower part of the RRC, the peak of illite has become wide and flat,
and illite-montmorillonite mixed-layer minerals are formed from weathered illite. IC values of the two profiles
range between 0.4 and 0.7, suggesting that crystallization degree of the illite lingers between the high and
moderate levels. IC value in the profiles varies sharply between layers. It is 0.482, 0.578 and 0.735 on
average, respectively, in the YBE, URC and RRC of Profile XZ and 0.454, 0.628 and 0.717 on average,
respectively, in the YBE, URC and RRC of Profile LX. The QRC in this study is significantly higher than the
loess (0.3~0.4) , paleosols (0.35~0.5) and Tertiary Red Clay (0.4~0.5) in the Chinese Loess Plateau,
suggesting that the QRC in Southern China is highly weathered, and consequently low in illite crystallinity.
In Profile XZ, IC value is negatively correlated with Ba, K,0/TiO,, Na,0/TiO, and MgO/TiO, to a significant
extent ( p<0.05) , and in Profile LX, IC is negatively correlated with Saf, Ba, K,0/TiO, and Na,0/TiO,
to a significant extent, too ( p<0.05) . The correlations between K,0/TiO, and IC value in Profiles XZ and
LX are the most significant, with correlation coefficient ( 7) being —0.818 and -0.929, respectively, which
may be closely related to the high volume of K existing in the interlayer of illite, and K loss from weathering
illite and decomposition of illite crystallines of the QRC. This finding fully demonstrates that IC value can be
used as an effective indicator of weathering degree of the QRC in Southern China. In Profiles XZ and LX, IC
value increases steadily, indicating that the crystallization degree declines from the YBE to URC and to RRC.
Weathering and decomposition of illite in the RRC may also be related to long—term intensive groundwater

activities during the formation of vermiculate. In the QRC profiles, the rising trend of IC value with soil depth

http: //pedologica. issas. ac. cn



53 XUHTLLAT « g o DU 20 21 M)A 235 o {55 XU i B 119 56 R 1001

coincides with the variation of weathering degree with soil depth. So like particle size of red soil and elemental
geochemical indices, IC value of QRC possesses some similar paleoclimatic implications. Therefore, IC
value of the QRC can be regarded as one of the effective paleoclimatic indicators, reflecting evolution of the
paleoclimate during the period when QRC was forming.

Key words Quaternary Red Clay ( QRC ) ; Clay minerals; Illite; IC value; Weathering degree
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