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Fig. 1 Concentration-Freuquency distribution of elements in the leachates from red soils
and fluvo-aguic soils
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Table 3 Migration coefficients and sequence of elements in red soils

N Al Fe Ca Mg Mn K P Na
S8 720.5 122.8 62.3 0.21 4.20 0.43 18.4 7.3 2.1
(g/kg)

MiEkED ! 69.4 0.31 | 18.64 3.88 1 0.63 3.30 0.78 | 0.084 | 0.42
(mg/L)

TREK 0.60 0.13 12.53 757 .4 7.29 289.9 1.50 0.42 7.09
A BFEF Ca>Mn>Fe>Mg, Na>K,Si.P,Al

ElkED! 1.6l 0.094 32.60 61.8 1.1 5.80 2.03 0.13 | 0.70
(mg/L)

FRAM | 0.094 0.028 14.90 820.4 9.23 307.0 2.62 0.48 | 8.96
BRI Ca>Mn>Fe>Mg, Na>K>P>5i, Al

H R Ca>Na>Mg>K>P>Mo>8i>Al>Fe

B
1) 1—10 BHEHEE
2) 19—40 HMERIKE.
(E) TRIBEHINTENHRE S
LB R ZIERMERE  TROARTARETRRNRFERMER BRI
A—RFI IR L2 SE0  BAARE YR TR AT AR . RIEZERAR 23R8
Hu B, ERAENTENRARUNAETA, R bR ERER
Fo MUEFERBROTRENMENERRBNERERA, TREIERR, TiAM
>, WA BB AR K Ao
R AT E B TR ER R, ASURETIREPISHITRAERRR
(& 5)e




4 1 WHBFS: BAKSHT LIRP T RE BRI 359

# 4 HEPEERFNIBRENIERRF

Table 4 Migration coeificients and sequence of elements in fluvo-aquic soils

Elchzms si Al Fe Ca Mg Mo K P Na
S8 613.2 156.0 65.2 16.2 19.4 0.84 27.2 17.0 10.1

(g/ke)

Wik | 26475 0.58 13.20 193.10 69.20 2.14 2.89 0.38 14.99
(mg/L)

TR 0.30 0.02 0.90 51.72 18.33 10.18 0.40 0.094 6.21
EF7 Ca>Mg>Mn>Na>Fe>K>S5i>P>Al

)’E‘Equg_z) 9.26 0.42 2.32 250.35 56.68 2.74 3.55 0.61 15.76
(mg/L)

AN 0.10 0.02 0.15 63.43 14.24 12.33 0.46 0.14 6.17
SRR Ca>Mg>Mn>Na>K>Fe>P>S8i>Al

1) 1—10 FHBERIEE >
2) 19—40 BMEBRIKRE,

MARSRHERE R AT DUE I, e R 2 T FHI IR Ro

i, (1) %ETE FeoMn, Co ZRHFERFNEMR. HAKIERIEERM
H, X EF TR WEIRTEL; FeMn,Co ZAIERAEBUNE—NERRRNEH 5
AP HEESLR CoCr FHrE, Hib Fe Mo FEANTTE Co HXEMBI

(2) BT 1, 1% Mg.Ca.Sr.Ba VUF L& B K, Wl 2 FAER EMNIEER,
KON TERELFRRY BaE BEFRETLEE, NESHRREESEURETT R
E AR AL, i A TR E AT 4o

(3) Fe.Mn 5 Mg.Ca,Sr,Ba ZHIFIHEE, HFLBT Ca, Mg BUXHREHEET
TER AR B, AR AN ERRRZ & Fe Mo BRBIERY, Kk Ca.Mg 5%
[RIFEREMR. Fe, Mo 5 Sr.Ba Z IR IFARR M RIALIE D Sr.Ba BE LI
ASFFAE » R A S BT IH R TR Sk SR s s P o

T WL, TRIOMERRABOO S, REMWAERZIAE Mg.Ca.Sr ZHFT K, Na
ZELXETERBET V.M. RREEFEFEREFSRPOFRATED, A5 Zn 2
FIFF{EE BT EM1S Ca.Mg K, Na ZRINFEEZEAHEXERXFR. HLEAERS
ERE G RBBREE R(ERRAL), M EEE —ERENTE, R E,
| BRERAYIRHLYR B s RO TR 2528 W TR BT H3E, IR B M2 AR SR R o

AL R SR MBI A BX R W5 A PR SHR L Bk v i
REVES BB EERRGEX AL r = 0.64™* 31 7 = 0.68%%),Bennet™ A%,
FEEAHLRIE AR RS, EFIBRN Si0, fEinEEH,

2LMBETRBMESEX S EAKRETHENE R SA40EE, Hha
BT ENABENEM FIAERS ST EBRE L a0 RmsE BNEETE, &
SCRF R BEF 45 B RK & TREB R,



360 + = ¥ # 30 %
RS BN
Table 5 Correlation matrix of elements in the leac
Al B Ba Ca Co Cu
Al 1
B —0.3267 1
Ba —0.4338 0.4747 1
"Ca —0.5574 0.5062 0.8212%% 1
Co —0.5508 0.6952% 0.7184% 0.8525%%* 1
I Cu 0.5065 —0.6126 —0.4622 —0.5243 —0.7513% 1
Fe —0.4563 0.7570% 0.6638% 0.7647% 0.9768%*% | —0.6880%
K 0.5543 —0.0123 0.1063 —0.2467 —0.4640 0.4573
11 Mg —0.4742 0.6886% 0.7743%* 0.9191%* 0.9631%% | —0.6734%
Mn —0.4837 0.6998% 0.7206* 0.8811%* 0.9789*% | —0.7113%
Mo 0.4437 —0.7120% | —0.4727 —0.6000 —0.7569*% 0.7429*%
Na —0.2364 0.5077 0.1839 0.3978 0.5440 —0.7587*
Si 0.1100 —0.4132 —0.5319 —0.6318 —0.6874* 0.742%%
Zn 0.7236% —0.5033 —0.2413 —0.4129 —0.6016 0.7714%*
St —0.5756 0.6695% 0.8124%* 0.9485%* 0.9678%% | —0.6752%
Al B Ba Ca Cu Fe
Al 1
B —0.5926 1
Ba 0.5842 —0.5630 1
Ca —0.1574 —0.1175 0.2586 1
Cu —0.2068 —0.1064 —0.2545 —0.3236 1
b2 Fe 0.1747 —0.2854 0.2428 —0.3360 0.3240 1
K —0.8174%* 0.5845 —0.2811 0;0729 0.3329 —0.304¢
Mg —0.8857%* 0.5337 —0.5003 0.4292 0.1985 —0.3496
+ Mn 0.1031 —0.1202 0.4084 0.6944** —0.3914 0.013%
Mo —0.2764 —0.2029 —0.0494 0.4532 —0.2463 —0.3986
Na —(.8518%% 0.5210 —0.4545 0.5152 0.1598 —-0.3755
51 —0.5204 —0.1926 —0.2455 —0.0386 0.2077 0.2771
Zn 0.6956* —0.3262 0.1341 —0.7609% 0.2746 0.2699
Sr —0.5559 0.1459 —0.0451 0.8861%* —0.0932 —0.3830

BIEER S OWHE R, UE— LR FrEfsh, DB B H 7, SR 0HE 2.
ME 2 \IDLED, WE TR AT L.

II[X, Mg.Ca.Sr.Ba § II, KRG,
11X, Fe.Mn,Co BEKEFNITLE.

Boh, BAT Mo 7EE MR BESE, BATH LA TR AWM AR TR | 5
BT To M 45 4 I TE e T R 2 e,
BRI HIR L2 2R E R, Fe.Mn.Co BTHMS; Ca.Mg.5r.Ba BETHMLF

) HE1990: KB SH T LA EREEIBHFAER T BRATM LR,

I[X K.Si,Al.Na & K,0-8i0,-Al,0,-H,0 KARNERARITEK.
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hates of red soils and fluvo-aguic soils
Fe K Mg Mn Mo Na Si Zn Sr
1
| —0.3993 1
| 0.0320%% | —0.3018 1
0.9553%* | —0.3824 0.5929%* 1
—0.7237% 0.3063 —0.7583% —0.7187%* 1
0.4664 —0.4506 0.4757 0.5199 —0.5916 1
—0.6381%* 0:1691 —0.7281% —0.7193* 0.8119** | —(.4759 1
—0.6301 0.6544* —0.5070 —0.5694 0.7262% —0.6432% 0.3092 1
0.9215%:* 0.3338 0.9880%* 0.9774** | —0.7305% 0.4726- |[—0.6812% | —0.5378 i
K Mg Mn Mo Na Si Zn Sr
1
0.7885%* 1
| —0.1144 —0.0338 1
[ —0.0278 0.1468 0.3714 1
0.7605* 0.9934%* 0.0534 0.1764 1
0.2901 0.3715 —0.1781 0.1965 0.3017 1
: —0.4693 —0.7487% —0.4385 —0.5106 —0.7906%* —0.2502 1
0.4577 0.7913%* 0.4252 0.3866 0.8444%* 0.2015 —(0.8865%% 1

e 22 K.Si,Al\Na NIRERET YT EENTE, BAENT, 148 Eh 5T
K, CO, oy I, XA TEIF A T BR kb2, B, BT EBLIR

BRI

¥E:

Wik, FREGSIEFBROBARE TR TESANER LB EA

(1) RJE: Ebh BT, BHEWIEN BT 4bk,
Fe’* ((Me'* [Co®) + e ==Fe?* (Mn?*,Co?t)
(2) BEikBRML (CO, 2y ERIM):

Ca(Mg)CO, + H,0 + CO,==Ca**(Mg**) + 2HCO;

co,

FeO/Fe(OH), + CO,==FeCO, == F«( H(0,), ==Fe** + 2HCO;
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Fig. 2 Differentiation of elements in the leachates of submerged soils by
principal component analysis
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(3) HREIgeBINE KL LR,
K,0+ALO,+65i0, + 11H,0—>Al,0,+28i0, 2H,0 - 4H,Si0,
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Fig. 3

Difference in the composition of main elements in the leachates
between the two soils under submerged condition
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¥ig. 4 The positions of element composition in the diagram of stability
field of K,0—S5i10,—Al,0,—H,0 system (25C, 1.01352x10°Pa)
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GEOCHEMICAL CHARACTERISTICS OF ELEMENTAL
MIGRATION IN SOILS UNDER SUBMERGED
CONDITION

Zhang Ganlin and Gong Zitong
(Instituze of Soil Science, Academia Sinica, Nanjing, 210008)

Summary

Activation and migration and their geochemical characteristics of elements under
simulated submerged condition were studied, with red soils and fluvo-aquic soils as
substrates. The results showed that leached elements came from different soil parts.
The activities of Fe, Mn, Ca and Mg were strengthened, and their migrating abili-
ties increased. Migration coefficient of Mn was nearly as large as that of Ca and
Mg. The orders of elements migration in the two soils were different, in the red
soil, being the order of Ca >> Mn > Fe > Mg, Na > K > Si, P > Al, but Ca > Mg >
Mn > Na > K, Fe > P > 8Si > Al in the fluvo-aquic soils.

Elements which have similar geochemical propersties had similar behaviors during
migrating processes, thus there existed close correlations among them and they took
the near locations each other in the diagrams derived from principal component
analysis. There were several distinctive groups of leached elements:

1. Mg, Ca, Sr, Ba. (IIA Family)
II. Fe, Mn, Co. (Ferrous elements)
IIl. K, Na, Si, Al. (Lithophile elements)

Soil processes causing the activation and migration of elements included redu-
ction, bio-carbonization, complexation and hydration. Element leaching type of red
soil was a dystric geochemical one, while Meadow soil between the eutric and car-
bonated geochemical leaching types. Phase equilibrium anpalysis showed that under
the condition of submergence and continuous removal of percolation solution, the
stable product of chemical weathering of minerals the in the two soils was kaolinite.

Key words Submerged soils, Element migration, Pedogeochemical features
Mineral transformation



