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Table 1 The leaching treatments

Ab B FeSO,/ MnCl, ﬂ*%jﬁ

Treatment (mol/L) /(mol/L) nee/min - pH Leaching
way

0.00/0. 00 0 0 / 3.5 /
0.08/0. 04 0.08 0. 04 21 3.5 T
0.08/0. 04 0.08 0. 04 2:1 3.5 J
0.08/0.02 0.08 0.02 4:1 3.5 T
0.08/0.02 0.08 0.02 41 3.5 ]

D T4k 5% [F ik % Tron-manganese leaching simultaneously;
T8k B A KA Iron-manganese leaching alternately. T [d]

The same as below.
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Fig.1 The pH in leaching liquor of brown red columns
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Fig.2

Iron content in leaching liquor of brown red columns at different stages
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Fig.3 Manganese content in leaching liquor of brown red columns at different stages
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Table 2 The pH of the leaching soil
Wk ¥ + 2
ﬁ$6;‘k%y E? 0.00/0. 00 0.08/0.04T 0.08/0.04] 0.08/0.02T 0. 08/0.02]
Leaching times Layer of soil column
20 18] 4.92 2.49 3.07 2.53 3.28
L 5.13 2.40 2.89 2.46 3.01
40 19) 4.90 2. 81 3.06 2.79 3.13
L 5.32 2.79 3. 04 2.71 3.06
D EU R 434 4 5 cm A1 25 em 4 Upper layers, under layers represented respectively at 5 ecm and 25 cm in the soil col-

umns. U: )2 Upper layer;L:
2) Eh, % 40 WG . 40 5IAE 5810 0 R
002 5809 Eh, 7T DLAE 8RR KA b PR S
A N R R R AL E 200 ~ 250 mV 2 [A]
(F 3, ZHAB +HA Eh B 100 mV £ 4, 5 #
T A AL TR JFORAS Y U AR A b v

FJZ Lower layer; ] The same as next Tables.

SR SR L SR . AR IR A9 B L A E L TR I
WV O 3T A N Y SRR I B 7 W R T S R
AL A AE . [F—AAE, BT JEE Eh A7,
R e S BN RE R A SR A Al S A L AT 2 i
UG DN E B AIE L HAR TR R
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Table 3 The Eh of the leaching treatments mV
N Eh
T+ HERE Iy
Soil status 2: 0.00/0. 00 0.08/0.04T 0.08/0.04] 0.08/0.02T 0.08/0.02]
Layer of soil column
. U 109 247 235 241 231
+ + Dry soil °
L 92 250 242 244 222
W+ Wet soil U 104 234 220 236 224
peh et sol L 100 230 224 224 222

DEMILE T, HlEM EHEA L, 40 RIKE G &
A0 38 S8 v AT PR B LB LB BRI B A 3 P e
(R ), AR AN & B 20 8 40T TR IR
JE /0B 0. 14 cmol/kg. H b 38 ek 81 L B 53 01
WD T 0,10 F1 0. 30 cmol/kg; JE A b & A —
E T I A MRS VB B - H 280 40 IR, 284

cmol/kg. B UL, A2 [ Ak B (0. 00/0. 00) A Eb L ik
A TER BRI SR kR A sc e vE R BRI £ 5T
TEWRIE 40 K5 AN (6] 09 bk 75 J7 =X DL Rk Vi vk 32 1
Xof A e Mk B A IR R S e B/ A BN B TR 2 Y
AT EBA ZE S BRI A B0 R
et KT 25 LIRS A PR, Ud PRk VB B8 - Rk 5L B

PE M S R BB, K& R COINE 0. 01 FIEAA7ESESCHAE 8k R 2 1 I AF e X5 86 i 1
F4 TEHRBIOREXTHEHEBTFHEER
Table 4 The content of exchangeable base ions in soil columns after leaching for 40 times cmol/kg
Kb 3 =
i E K™ Na™t Ca®" Mg?*

Treatment Layer of soil column

U 0.3240.00 0.1740.01 0.7440.05 0.2940.00
0.00/0. 00

L 0.41+£0.05 0.1940.01 0.804£0.00 0.2940.00

= U 0.1540.01 0.1470.00 0.0140.00 0.0140.00

0.08/0. 04T

L 0.122£0. 00 0.14=£0.00 0.014£0.00 0.00=£0. 00

U 0.1540. 00 0.1470.00 0.0140. 00 0.00=0. 00
0.08/0.04]

L 0.1340.01 0.144+0.01 0.01+0. 00 0.00+0. 00

U 0.1340.00 0.1440.00 0.0140.00 0.0140.00
0.08/0.02T

L 0.12+0. 00 0.144+0.01 0.0240.01 0.01+0.00

U 0.1640.01 0.1640.02 0.0140.01 0.0040. 00
0.08/0.02]

L 0.1340.00 0.14+0.01 0.01%£0. 00 0.00+£0. 00
v ‘ 22 95 A~ =i

1 I A AR AR 0. 00) i - B4 — JE B i B Ak (B 4A) ki

23 HEAETEPHR EHNERER

DR S8R A . AR Bk 5 1Y A 0. 00/

20 e, £ BT E a0 & A 50. 84,44, 69 mg/g
U B S8 WK 40 G . LR 2 S B i SE
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50. 14 F1 43, 40 mg/g, HAT K 20 YK 00 GRLFEAL .
AT LA A 5 4% A B 55 v i g S A i S R
T2 ALY KA 20 IR AL A B SRS &
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AT AT T Ui AR U R T G, LR T
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LR A e RE A AR 7 B S Bk O TE B G R
M) 7 7 5 B I 15 100 1 4 O Al R R v i b B, £
S 1 B A A R R U A 1 A A 2 I i B

100 A
o 20 2 208
G 0r é E20x
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& 4s5)
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0.04T 0.04J 0.02T
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VR S i ELAE b0 90 B o i S Ak ) 36 1D 2 0 F A
) F 48 1 r W

Zid pH 3.5 25 FIVS WAL 3O 5 1 R A 88
Fr A DRI R A (B AB) L KU 40 WRE Y
HH IR U A R 20 IR T R R3Sk
0.19 mg/g, MK T HAb AL P 3, & 4 Pz
B AR ) S B AR R 20 G R 1. 26~ 4. 64
mg/g, W 40 KI5 K 1. 04~3. 64 mg/g. HMH
20 IR HIEA I, &5 40 WK E 4 £ EF
J2 B U R A YA A (R R B A R AR, A A B
0.08/0.02] I+ )2 Hh iy iife 25 Ak 7t IR AR IR R A K
IRF] 45, 68%0 . W B AL O 1 AE [ B RO I A
TEREFYARE XS5 SHRE L ETEM
ERIE—FEN . SRR R i B S Y
R TR N Ve B [ R O A A Y U A gk
VR 4 V€ R 32 B AS ] 3k 075 O X A 52 )L 35X 5 Bk Ll
TR 5 4 DR B A A S A o

B
oy a 208
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3r a
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The content of free manganese oxide

0.08/
0.04J 0.02T
AL

Leaching treatment

0.04T 0.02J

E(S T XA E L 5 cm F1 25 em &b Upper layers, under layers represented respectively soil at 5 cm and 25 cm in the col-
umns; 20S:20 K _FJZ 20 times upper layer; 20X:20 X F )2 20 timesunder layer;40S:40 X | JZ 40 times upper layer; 40X:40 KT )2

40 times under layer; R &|[d] The same as next figures.
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Fig.4 The content of free iron(A) and manganese oxide(B) in the leaching soil

DA R . WA A R R R R
A AR RSB (B 5A) L IRIE 40 IR HE L
BRAEMERA S ® N 3. 24 mg/g, & LR AR R
BEME RS T A -, HE 20 K5 .
FAE AR RS 11, 48~38. 70 mg/g,40 KJF
fE 21.14~71.49 mg/g Z 251k, 40 IK#K 20 KA
AR R EE B Th s LAAE R 0. 08/0. 04T FY 48 e 5 K,

S| PR B O A i 15 5 ol <l 51 I NI 7 o el
R RSB  m E RAK,

A A A BT R Y AR 0. 80~4. 47 mg/g
Z AR AL (5 LA R ER A0 L R B3R RS B Y
TorZ— (& 5B), Lk ka3 AR ST
S FEAR T . WAL 0. 08/0. 04T #IF 20 &K
Joi s B 2R R T R 2. 55 me/g, T 40 K
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Characteristics of iron and manganese migration and deposition
in soil columns under leaching condition

ZHANG Bin  YANG Yun-xiu LIU Fan HUANG Li

Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtze River) ,
Ministry of Agriculture , Huazhong Agricultural University ,Wuhan 430070,China
Abstract The mixed or single solution with different Fe-Mn molar concentration(0-0. 08 mol/L)
with a pH value of 3.5 to leach the soil columns of brown red soil for 40 times was used to study the
characteristics of iron-manganese migration and deposition in alternating of wet and dry conditions with
different leaching ways (simultaneously or alternately). Results showed that the pH of soil column
leachate decreased gradually with progress of the leaching. After leaching 40 times, the pH of leachate
was lower than that of the leaching solution, while the contents of iron and manganese oxide were similar
in leachate and leaching solution. After leaching.iron and manganese oxide in the soil was in the order of
the free state>amorphous state_>the complex state. The deposition of iron in the soil columns was grea-
ter than that of manganese,of which the amount of free state and amorphous state iron were much high-
er than the corresponding amount of manganese. The content of complex state Fe and Mn were relatively
close. Iron deposition amount in soil columns treated with simultaneously iron and manganese leaching
were higher than that of the corresponding alternate leaching, while the amounts of manganese deposi-
tion were higher than that of iron. In alternate leaching treatments,the higher the concentrations of leac-
hing solution of manganese,the greater the amounts of iron deposition in soils. Exchangeable sodium, po-
tassium,calcium and magnesium ions were lost with the leaching of manganese, among which the lost

amounts of calcium and magnesium ions were larger.
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