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EHEAR, BT, E W

P REKRFRERMNFHK TP FTHMAT ETEER T, KX 430070

TE W TURTRACE T b O R (19 3 8 BURRIE | LU 3T 1 A4 A48}, I pH 3.5 0~
0.08 mol/L [ FeSO, A1 MnCl, #.— S IR A7 (B L 430 411 .20 1TR 10 1D Iis 41 40 IR (R EIRG 7 d) , 4%
Btk H R pH FNAJAR & i b R o NS BE S AR Ak . S5 SRR, BEE RV U N, R I Ak
B9 L AR S TR pHUEARE AR 1.10~2.68, F2 AL T IIA 1Y pH ME ; bk 1 b (9 26 3 S BN TR v vh 0 ik
VTR Z G R P 0 S DUIAH S TR A5 — BB (20 W) IS B B (40 V) - M vp e FAR 10 4 Bk s
AR TS 09 B B A TR SRR T B R P IRV R R S L R Ak ) i T e TR R A
89.14 mg/g, WF B il & Tt #w 8 Oh 13.35 mg/ g THRAS R IR T B fb W LA ek W 38 50 B, R Ak & i I
(5 cm) BHEPR R A ALY S AR T2 (25 om) 3P T A IS 8 s B B i FEAIR 0.45~4.89

8.68~14.45 g/kg.
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R IUZE QBT B IS LA, RAFERIE Ry 123~
221 em. H3EFHCHZE £, AT 1.47 g/em’, pH
7.10, L F AL 118.10 m*/g, A WL 4.59 g/kg, FH
F 22 e i 25.31 cmol /kg, 4 45 5.00 g/kg, 4 B
18.43 g/kg, 4= 8k 68.56 g/kg, lif B £k 45.57 g/kg, Ak
mn BT 8k 1.63 g/kg, & & Bk 0.02 g/kg, & 4 0.58
g/kg. HIEEZ AR TIE , HASEN T Rk S
JERE R, I L2 0.83.,0.25 & 0.15 mm i %
o 382 em® 247 KNI - ekt R AR 58
Bk,
1.2 Wit

il & AN PE 450 10 em L 1554 40 om 11325 BH 3% 3
FE o AE T =0 [, 54— TR E T IR
B ERETFIRHR R L20 I, BUA IR B HOR K/
295 2 em’ 1Y 2 900 g B AR - B A 2 M= T 30
em. 7E BRI TE FZPR SRS A6 T 1 Z B
Bk o M A8 AL AT I AR R O O
N SRl

W W M 1.5 LAY FeSO, (0~0.08 mol/1.) Al
MnCl, (0~0.08 mol/L ) i & % W, e Bt 43 51l
4:1.2: 1811215 1), H 0.1 mol/I. NaOH 5 HCI
PETT R W pH A 3.5, LA HBL R T 4 98 A R M bk
o R ERKG R W DT IT IR 2 A
R RS CRE I R — 3 WA S B L d PR
WA, B R AN ) S 10 hiZe 4, A kE kg 16 B
7d, FFEEKIE A0 . RIA 20 R 1A IBORE RN, 7E
FERY )2 (5 em) FUFJZ (25 em) 45 HURE 15 g0 WK
B BURE  BOREIAR R 9 100 mL, LA 5 mL # HNO, /4
FFo WU IR RN AR T T A B, SR I R 53
3 FLAE 0.25.0.15 mm i , HEATRE ST

R MR P RAEARE

Table 1 The concentration of Fe-Mn liquor

in the leaching test mol/L
AbB Treatments FeSO, MnCl,
CK-1 0 0
CK-2 0.04 0
CK-3 0.08 0
CK-4 0 0.08
Al 0.04 0.02
A2 0.04 0.04
Bl 0.08 0.02
B2 0.08 0.04
B3 0.08 0.08

1.3 KEHFERNEHE

AR S A HLBTR B IR -4 M in Bk
S s pHAEH pH I E OK 2 i Heoh 2.501) 5 - 4EHL
L AR P VTR 0 52 1 5 A bk A K
AE G A T 2 e £ B Ui B K R SR AT B R
B - TR N I R PR AR B 5 I R TR R
TR - R A R MRIR B 5 45 B R A AR B I 42 5 2
HRAAES BE Bk R IR IR O BT (FAAS-
240) M 516190 b 2 A 2R ] Quantachrome Auto-
sorb-1 %4> B Bl b & 1 % .
1.4 RGBS TS LIE

IR 56 $ 4 H Microsoft Office 2016 Fll SPSS 22.0
PEAT /BT Ab B, Origin 2021 BEAT42 18 Bk FIGR 1Y I
B = (AT R/ aR) X100% ; B 75 1L
JE =R A S 7/ IS S ) X100% .

2 FHRE5HMH

2.1 THEMHE®pH

R P B A 1 - A IR S YR pH A S AL T LA (T
1), Bl IRV OB 38 i, 45 4 B A AR LR VR pHL
ARG R RS, Horp CK-1 A CK-4 ik Y i i pH
R E P IAE 6.73~8.23 F115.19~6.33, = H W) 1h bk v
W pH(3.5) ;1 CK-3 ik th i pH TS IR £, e %
M 4.94 FREF]2.26, B CK-1. CK-4 1 A2 &b At
Ab PR B R B IEAT IRV R Y pH B TR AR 2 3.5
DA, R AT BB 5 4k A B8 eV Wb R AR K Ve
FR AL B AR, LA B A5 358 5 v oAt 25 A B A
A 200 ke Aot R A A AR N R B
B TERRE AT UK e A T, S8 pH
AR, CK2.CK-315 CK-4 X AR BB T 1L

—#CK-1 —8-CK-2 —A-CK-3 —y—CK-4 —+B3
—+-Al A2 3 B] B2

1216 20 24 28 32 36 40
RV Leaching times

Bl #HFELTHMRHROpHEWR
Fig.1 pH in leaching liquor of yellow brown columns
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R FIEAR pH ARE TR . AR UG, RIA TR AYER  0.030~0.040 mol/L (& 2B~D). B1.B2 fil B3 k%6

BT R R , pHL AR AT % I R 5 >k Uk R A
[R5~ ) A7 B — 2 72 B2 M 00 o pH AR
22 IHHKHEPH%KEEE
Dk ks & ht. K2 LIE R
JER el i CK-1 Ik S W P 2k B 1 19 &% & 75 0.005~
0.010 mol/L A& 4k, , 3 W] 1 458 v &R 53-8k 2 1 bifi 5 ki
I RR I HEAT N A o CK-2 Ab B A% bk 75 47 9
(E2A) , -3k B 2k 25 1% 2 ML 0.012 mol /L 3
Jn#] 0.036 mol/L (/INF0.04 mol/L) , 3 S W ik 148 ¥
TR AT REAE TR TE . ALFT A2 Lb3E , Bf
IR RECE Nk S gt 5 R e
S 2K The 2nd time

E= 57K The 5thtime
9K The 9th time

17X The 1st time
E= 37K The 3rd time
BRI 7YX The 7th time
0.08F

0.06f

0.04f

0.02r

Content of iron in leachate

>
W RS (mol/L)

AbFH Treatments

BZ2 217K The 21th time NN 22 /X The 22th time

E=3 237X The 23th time B 25 /X The 25th time

B 271K The 27th time 29 X The 29th time
0.08}F - B ~

0.06
0.04

0.02

Content of iron in leachate

@]
i H b R B (mol/L)

0.00

AbPH Treatments
A~D: B AR 1~10,11~20 ,21~30 Fll 31~40 R A3 EEPEBURESS R, F Bl . A-D: The selective sampling results of 1-10 times, 11-
20 times, 21-30 times and 31-40 times of leaching, respectively. The same as below.
B2 EFREIETREMEKHERSSE
Fig.2 The content of Fe in leachate of yellow brown soil column at different stages

2) Mk TP R B S i W 3A R R
BB T IR CK-1 L CK-2 F CK-3 ik M i h 46 2 1
B AR, 3 U B AR U A R v A LA A A Ay
YRR B R i o Bl IRV OB YE N, TE M W)
W1 3A) 45 & B 1 Ab BRIk P R S T A
BTG, RATEMEE TR Z G, kR P B
T (8 3 B~D). 5xH# CK2 M,
AT A2k R B SR IR U 1 i S

LU Hh , FLobk B Bk B8 5 e B A TRV TR
R HE I T B0, A2 5 10 YA Je iR B KL, #E 0.078
mol/L /247 . @it Z Wik Z )5, B1.B2 FI B3k i
WK F o R e T IR CK-3 A (81 20) o

MER ARHEEE O 20 1, AL RN B2 Ik H i
BT & & B 1E 0.031~0.038 mol/L il 0.071~
0.079 mol/L, BI B2tk th il ks F S |4 h ALY 2
e o Mk B EE FL o 1D 1EE, A2 F1 B3 ik H
FRERES & B3 BIAE 0.034~0.039 mol/L F10.073~
0.079 mol/L, B B3 i th ¥ H 8k 25 + & i 29 A2
i 248 .

A 11K The 11th time 12 YK The 12th time
E= 137K The 13th time B9 15 YK The 15th time

. 0.08 B 17K The 17th time 19 ¥R The 19th time
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ﬂ“’}j = i \
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0.00
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AbF Treatments

PGB/ 5 565 7 A 2 )5, 8k s i DR B
O RIS WY IR AR IR SR 22 A B e
(E3C)., 5CK-341t,B1.B2 M1 B3k H W 46 55
T Bt TR, LB A A R R S
INSEYE KGN 5 R R AR 7 O IS, T3k
WhES T ROEIIERTMES 3,5
355 0.022.,0.045 1 0.088 mol/L, B3 ik it i 4%
B R4 $]0.107 5 mol /L.
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0.08 0.08f
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B3 BEiFEIHAENERKERPESE
Fig.3 The content of Mn in leachate of yellow brown soil column at different stages

MR AR PR E oA 201 RF, AT R B2 [k
R 7 & 8 4 5 0.001~0.022 il 0.023~0.048
mol/L, Bl B2 ikt W h 4 B8 1 5 298 AT RS 2 4% .
Mk BRES TR L 10 1 EE, A2 F B3 Wk W
BB T & i 9 AE 0.022~0.046 Fi1 0.054~0.093
mol/L, B B3 Wkt 4k 2 1 i 20 A2 19 2 4% .
2.3 TEPRS ALY 5

DARRESRY, WNE2 LA 1, 55—k B
45 AR LE , 575 o B 45 A 3 4 4 Bk 5 okt S
o, BT AR R ARG R E T RN,
AL A2TESE — Bt ek & E e T CK2, Bk
73.91~87.87 mg/g Ak s (HIZAESE — B, A1 A2
)4 k& TR T 0 IR CK-2, & i o 119.03~
128.63 mg/g. B1.B2 fl B3 B &8k & & 7655 — By
BEFN A — iy BE YR T X B CK-3, 43l 78 74.96~
90.60,131.38~139.40 mg/g. 4 M h k& 1 ik
JEE R B, Bt A A B VA BE AR, B AL T A2 AE

— B B AT BN B R AN, LA A PR 5L T R AR
e
55— B S BA L, B CK-1.CK-44h, 55 — [y

Beas b PR 4 e iy B S B A B S, BRI E

0.04F

W R 80 & ' (mol/L)

Content of manganese in leachate

0.02F

T TR ULUL UL LTI A R
R IO PN ANt

0.00

LB Treatments

LR Lk S S T )2, BB TR
o AVFIAZ I S IR T XM CK2, 5
CK-3#4H1t,B1.B2 1 B3 5 BUA [l A R0 . 1 4% Ak 3
R U 5 A AR B R He n  e) , HLAR R A
K, FEE — By BEAES — B B4 HlAE 70.6 0~96.79 %
F141.40%~T72.47 % , BRI 5

% CK-1 F1 CK-4%,J&M$$%EP5IEHEF%E
() 2 i e T AR R RV 19 Rt 28 B Br b AR —
B B AR b Tk o A B G i, B2 3y AR
MRS ERE T 2. AL A2 R R & &
T B CK-2, Fifi & il 125 5 % 12t (0 15 i # A2 f
R AI>A2, B CK-1,CK-4 A1 5% H A8 1k
AN, A Ak 35 — B B i 3 Ak A 20.03 %0~
41.46 %, 5 B BE R IE A EAE 27.01%~77.56 %, I
2 - e IE AR EE F O A TR R R ik
TRV PR B R R Bt 25 R B ) 14 i,
AR AR — . R FIRER R 0.04
mol/L 1) A1, HE— B BOFNEE — B B 06 1b B S A
T A2, B TR 0.08 mol /LAY BI.
B2 F1B34b#H, 1% fb R AR A #oh B22>B1>>B3
(BREE BB T 25 o
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Table 2 Content of various forms of iron oxide in leaching yellow brown soil

55— BB The first stage

% BBt The second stage

ments aver ; fmg/Ag) Freeiron  Free  Amorphous Activation ; Emg/g) Free iron Free Amorphous Activation
Fotaliron oxide degree iron grade Fotaliron oxide degree iron grade

. U 68.06g 53.02g 77.90 0.89g 1.68 100.05f 47.68f 47.66 0.94h 1.97
et L 67.17¢ 49.241 73.31 0.82h 1.67 98.51f 44.68f 45.35 0.58h 1.30
. U 79.19f 76.65a 96.79 27.22b 35.51 151.05a 89.14a 59.01 58.44a 65.56
e L 71.68d 66.55b 92.84 13.33g 20.03 136.30b 73.09b 53.62 19.74¢ 27.01
. 6] 91.21a 74.74b 78.66 30.99a 41.46 153.58a 84.12b 54.78 65.25a 77.56
e L 95.02a 74.65a 81.84 29.23a 39.16 149.54a 82.05a 54.43 53.16¢ 65.31
. U 64.30h 46.73h 72.67 0.79¢ 1.69 98.46f 40.76g 41.40 0.79h 1.94
e L 61.53f 43.44¢ 70.60 0.95h 2.19 96.63f 42.32g 43.80 0.97h 2.29
6] 86.32cd  67.85d 78.60 23.87d 35.18 128.63d 68.29¢ 53.09 38.33e 56.13

A L 73.91cd 64.98¢ 87.92 16.63e 25.59 126.60d 65.50d 51.74 26.46e 40.40
U 87.87bc 65.22f 74.22 21.47¢ 32.92 123.69¢ 67.46e 54.54 30.23g 44.81

A2 L 75.57¢ 62.00d 82.04 15.97f 25.76 119.03e 63.25¢ 53.14 21.11f 33.38
U 84.36de 65.38f 77.50 25.22¢ 38.57 139.22b 76.65¢ 55.06 50.47¢ 65.84

ot L 83.24b 63.48¢ 78.51 21.65¢ 33.13 138.59b 71.74b 51.76 41.54b 57.90
) U 90.60ab  68.72¢ 75.85 26.88b 39.12 139.30b 70.94d 50.93 49.04d 69.13
v L 76.53¢ 64.29¢ 84.01 22.76b 35.40 137.18b 68.93¢ 50.25 35.44¢ 51.41
U 82.37ef  66.28e 80.47 22.79% 34.38 135.09¢ 66.28e 49.06 35.56f 53.65

o L 74.96¢ 59.87e 79.87 18.22d 30.43 131.38¢ 62.46e 47.54 30.79d 49.30

¥ Note: Us 122 Upper layer; L: T J2 Lower layer. /K [l /NG 5 77 A 7 J2 YOR [7) Ab B 6] 9 5 25695 5 (P <<0.05) . F Il Different

small letters indicate the significant difference among different treatments at the same level (P <Z0.05). The same as below.

NFIE AR o AW 1 b 25 0 & &
0.58 mg/g, CK-1,CK-2 Fll CK-3 B 4% & Bk (%
3), BT 0.21~0.61 mg/g; CK-4 &b B + 38 i 4 44
e, BB T - B et SR E N
R BE RGN, FLBR T CKAMH A AL B 12+ b iy 4
B RN TN R Ak R B A
(RIS, il 125 W B2 38, g v i B i
B A R P R S T VR A (R B R S T
WRE RS 0, e AR S S RN R B Tk
[d] 4 0.02 mol/L, A1 fil B 55 — B Be i) )2 V2
Sk A R 3.06.3.19 mg/g F12.08.2.09 mg/g,
FESE I B 2R N R M5 & i o il 3.21.3.47
mg/g 1 2.25.2.47 mg/g. R R Wk B[R] Sl 0.04
mol/L A9 A0 # t A # [F] 9 ZE LB .

i 3% 3 AT, B CK b, Bl 5 ks v g i 36, +
SR B i B TR AR, 5 — B B AR S R TR 2.09~
6.70 mg/g, 55 B Be A /NI B I REAR . X IR CK-1,

CK-2 1 CK-3 By 255 2 it dme fIX, M4 HR CK-4 19 &%
i, M 12.47~13.35 mg/g. H—MB T2 %
M B S T L2 5 B B R A
B o IRV VR Bk B U AR RIS B A S
TP RGN, - B B AR Y S BRI . 4k
VES R HP R 1 v R AR I BsF k- kB B4, 3
Ui B A 1 A R AIG L ANV B8 1 MR B2 )24 0.02 mol /L 1Y)
Bl + 3l B dh & BT ALR R & Tk E R N
0.04 mol/L /) B2 b3 4= e rh i B 5 19 & I T A2
(1o B3 3 I B 4 & i S RIS T X IR CK-4, 2920
FL50Y0 . Rk U 25 B 434 PR, 55— B B 1 U0 25
R 5 B BECK-4 . A1,A2 . B1 . B2 B3 1Y _E
JZ R U RS B AT D BEAIG, B IR AE 1.19%0~
6.80%0 5 T J2 - S8 AR 1 iR B2 3R K, B IR AE 5.35 Y0~
23.98%.

55 B BES AR — o BOM EL, A HEAE A B A9



172 LRI I NI <3 4

o942 %

R BT RRAG . BR O BR AN R 4 FE 1.72~6.64
mg/g 284k, CK-4 kb3 + 38 v i A i o 1% et fe v
R 11.64~12.64 mg/g. HIREE IR HH Ak B U B AH [
B, B 5 5V B 38, 9 v A R B 1 B
TGN o YU VR R S R R A [T B A
T BRI, R S PR 1 R A, AN B vk
[} 0.02 mol/L 1) B1 433k & B 19 & I8 F Al

F0 5 4 B F- 4 J 6] 24 0.04 mol/L 4 B2 383k & b
A& IR T A2 A9 B3 3l M AR & M 5.33~
6.64 mg/g, 215 CK-4 By 50% ., X ik % A 1 4 1Y
TEALEE A HT T 1, A1 A2 . B1.B2 B3 Fll CK-4 AbHELf1Y
5 B B AL BT LU A — B B /MR RE L. CK-2 4k
B T2 SRR T AL KRS R CK-3 1 )2+
SRR h 48.00% #2712 88.89% .

R3 MBFEREPRIMESENSE

Table 3 The content of various forms of manganese oxide in leaching yellow brown soil

5 —Wr Bt The first stage

%5 BBt The second stage

Ahh/ =% v U= | 00t ¥

e/ s/ BFE ARREAR/

[reat I}i(:\r (mg/g) (mg/g) BE/ % (mg/g) fcffvji/ouf (mg/g) (mg/g)  JE/%  (mg/g) fc{fvri/olf
ments Total Free Free  Amorphous Total Free Free  Amorphous

manganese manganese degree manganese grade manganese manganese degree manganese grade
) U 0.54g 0.51g 94.44 0.37g 72.55 0.31g 0.10g 3226 0.07g 70.00
o L 0.61g 0.52g 85.25 0.39g 75.00 0.26g 0.16g 61.54 0.09g 56.25
i U 0.39g 0.38g 97.44 0.04h 10.53 0.24¢g 0.07g 29.17 0.04g 57.14
B L 0.51gh 0.49¢ 96.08 0.04¢ 8.16 0.21g 0.08g  38.10 0.01g 12.50
. U 0.22h 0.20h 90.91 0.13h 65.00 0.27¢g 0.13g 48.15 0.08g 61.54
R L 0.29h 0.25h 86.21 0.12g 48.00 0.23g 0.09g 39.13 0.08g 88.89
. U 13.05a 12.80a 98.08 12.64a 98.75 13.29a 12.47a 93.83 11.64a 93.34
cre L 13.55a 13.35a 98.52 12.18a 91.24 14.06a 13.10a 93.17 12.18a 92.98
U 3.06e 3.03e 99.02 3.01e 99.34 3.21e 3.19% 93.77 2.76e 91.69
A L 3.19% 3.18e 99.69 3.03e 95.28 3.47e 2.88e 83.00 2.31e 80.21
U 4.67¢ 4.66¢ 99.79 4.52¢ 97.00 4.79¢ 4.60c 96.03 4.28c 93.04
A2 L 5.21c 5.17¢ 99.23 4.90c 94.78 5.34c 4.40c 82.40 4.00c 90.91
U 2.08f 2.071 99.52 2.02f 97.58 2.251 2.191 97.33 2.02f 92.24
o L 2.091 2.08f 99.52 2.05f 98.56 2471 2.141 86.64 1.72f 80.37
U 3.82d 3.80d 99.48 3.75d 98.68 3.96d 3.67d 92.68 3.34d 91.01
b L 4.66d 4.41d 94.64 4.30d 97.51 4.84d 3.42d 70.66 2.90d 84.80
U 6.41b 6.36b 99.22 6.25b 98.27 6.60b 6.47b 98.03 5.51b 85.16
b 1 7.14b 6.70b 93.84 6.64b 99.10 7.24b 6.44b 88.95 5.33b 82.76

AW B, RN ERED 2 S EN
5.00 g/kg 42 BE & M 18.43 g/kg, kiR Jm i Ay i vp
AR AP R (R4 BAR TR L IR
PG L3 BH S 5 3B RS Rl 2k, HLBF e = W
pH AR AT 5 25 B F 1 bk Ok Bl K1 Bk A2 bR
b, TR EEEs T L2, B L TREZ
] 44 B AR AR R AR, 2B i AE b R R
BN BB W B L, 2 B
o PR, B IR 2 A 0.17~2.22 i1 0~1.48 g/kg.
SRR Z 5 AR R R Y CK-1 b B 3 i i 4
T BT B A A R R AL Y
S BE T RN LR TS B T

IF) T BB A7 72 S B VR FH L Bk G RV T RE AR E 45 B B
TR
24 ITEEMESKGEECUNEXXR

Xof 8 A RO AR B R S AR AT A DG 1 4y
Br(E4), &I — B B i 44 Ui 25 4 AN 3R & 0
Z A BEMIEA KR (P <0.05), H— Frk
(A i B R EE R Tk 2 0L 5 — B B 4
Bl U S RT A TG =2 ) [ R S I ) T A O S
R, BRI B BOV AR i E R mT REXT S By
Bk e SAAR I T8 A PR R . 2R — B B Ui
BRI B AR A AR DS AR R B A
T RN B AR AR A W MR O OC R S — I B &
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Table 4 Content of Ca and Mg in leaching yellow brown soil at different stages

g/kg

445 Total calcium

4% Total magnesium

i3 AR
s UNERL s AFIL s UNEIL A (2
Treatments Layer EH . [S7d= BB i ' [1dE BB
The first stage The second stage The first stage The second stage
U 4.42 3.53 9.07 9.05
CK-1
L 4.55 3.85 9.75 9.46
U 2.13 0.67 4.99 4.41
CK-2
I 2.26 1.75 4.43 3.98
U 2.05 0.89 6.40 5.98
CK-3
I 2.16 1.26 6.40 5.94
6] 1.05 0.55 6.71 6.12
CK-4
I 3.35 0.32 7.06 6.80
0] 1.32 0.57 6.21 5.57
Al
I 1.72 1 6.87 6.35
U 1.28 0.47 7.79 6.31
A2
I 1.82 0.88 6.15 6.15
U 1.46 1.48 6.94 6.08
Bl
I 3.27 1.82 6.97 7.27
U 1.13 0.96 6.77 5.61
B2
I 3.72 1 6.93 6.13
U 1.11 0.11 6.43 6.28
B3
I 3.68 2.60 7.08 6.79

Qzﬁ ng Qbs S* Ss S
*U&R P <<0.05; Fe,, \Feg, Feo, . Mn,,Mng, Mn,, S3HIFR S n=1
o 2 B Beeg e Bk e gk IR AR BBk L IR R L AR AR B

* stands for P<<0.05; Fe,,,Fe,,,Fe,,,Mn,,,Mn,,and Mn,, respective-

ly represent the total iron, free iron, amorphous iron, total manga-

nese, free manganese and amorphous manganese in stage n—=1 or 2.
B4 20 HMBREREPARESHK EEUDHEXE
Fig.4 Correlation between different forms of iron and

manganese oxides in yellow brown soil at two stages

LRI R S O R B Ak S — B B e U
FIEE & BTG 5 50 B B Bk, DL B Bl S
B 55 T B A R R S R A B I A DG
Z , Ul B 5 5 2 8] 9 3 AR O AR fb W] BB A7 A
MHESEF LR
3 i #

BRI B TRk VR AR A R R, BRI
TR S R TR R Y, S S R
TR o 1 RIS 1 S — T T Pk
T B FES R HE AL A L, oK g
WrE 23 S ) SR A R T R TR L
s 5P | SAER R A k=
W B B A B R T — R s T e Rk
WIEAEH T IERAE LR, 75— 5
A I A7 LUk A LR LA T 5 I R RS B
FRPE A Gy I R s FERRVE S T L Bk R AL
W el AR A B A A S B L R A
BRI R % ALS B1.A2 5 B2 (55
WRORF LU AT IRV D o A — R R BKE F RT RE X



174 LRI I NI <3 4

o942 %

i A R B AR . (A S R
i, XSk ST B A — S W R S A
AR B BE BB rh Bk i S A =2 8] R AR S, e ik
BRI T AV R 18] A BE AT AR B R A AH AR, B2
B AR AR FE SR AL

B TRV ORI, S v e R 0 R R
I st o B ) 5 i 3 T ), 90 5 il A AR i S
i 7 R N o SRR i S R NI i R
AN EIR >R )= e e AR S
e — O BB H N N E> EE WS BBy
FIR>TIE ATRER Py = SRR AL T
WA, BRI S 2 S g gk 7 5 A L, &
HEERMRANY SRR . WS —PrBih
B, bR B LUR 1 AR FE M AR T AR 2
MR, Z AR A R R )2 AR
S L Bl B2 DR D L A R AT i A R AR
F 1IN 5 22 P i 8 R T ARLAE X Lk
VR T B AR R R e A T, SRR AR R
BRI TR A R R E R . PRk
B LA P B B R AR AE R R AR R
037 1 0 PR H B AR 2 T AR S AT I 7 ] B
N7 d, HEMELAT S, B AR A 2w A2
RORE BRI A5 ] BE A M TR 3E AR

M AR Al DU SRR e AR S T
PSS IR OB BRI AR T R BN = 1] RS
AR T A AR A G . R AARAET, L
FR Bk i 38 2o A VE AR SRR 2L b AT
EE LSS, A AR X GE BRI A e IR AR 3k
00 AR I R T R P, AR KL
Pt B ARk R T AR A AL B, 20 TR AT
B A WA e A SR AR SRR SRR R, Bk B
A A TR 9 B 2 B TR0 B 45 A 1) B A 2
B AR B3P Bk A A RS BUZ K
HAZ M B2, R T AN () 4l X A S BRI 25 1 1Y) 22 S
i, R Rl I RS RN A5 A% R AT AN R 0 3R A Al
CERRRAE 2 AR Y U 3 Ky A8
G RSN RIS SR . WA
i DX K 73 ARG B e B AR AR A
B EUL WS B FITE BB, AR BT A
PSR AR 2R A (0 IR AR S FIIH A W pH AT fiE
AN ] 3 3 1 RS, e 6 pH W 3.5 AE 5
BFe*T Mn®* HEAL MR BRI R R IR S 2
5P — RN, GBS H b 3t LG HAE

BT R RS FE AL OO, (E AT fE 5 EOW AL B (91056
bR AR AR A A . O3 MR
AR, BAEIREEIN R S AR A T A i fy — 2k
ZE5r 0 T e ER A AL 1z AR BE BRI FTE
HRIE 5 B — 2D T
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Leaching and deposition characteristics of iron and manganese
in yellow brown soil column

WANG Huicheng, GU Pei, HUANG Li

Ministry of Agriculture and Rural Affairs Key Laboratory of Arable Land Conservation in the Middle
and Lower Reaches of the Yangtze River, Huazhong Agricultural University, Wuhan 430070, China

Abstract The subtropical yellow brown soil column was leached with 0-0.08 mol/L of pH 3.5 (molar
concentration ratio of 4:1, 2.1 and 1:1) FeSO, and MnCl, single or mixed solution for 40 times (7 days inter-
val each time) to study the leaching and deposition characteristics of iron and manganese in soil under alternat-
ing dry and wet conditions. The content changes of pH, Fe and Mn of the leached solution, the content of
Fe, Mn, Ca and Mg in the soil were analyzed. The results showed that the pH of leachate from soil column
treated with Fe and Mn decreased by 1.10-2.68 with the increase of leaching times, even lower than that of
leaching solution. The content of iron in the leachate was lower than that in the leaching solution, while the
content of manganese in the leachate was opposite after 7 times of leaching. The total amount of Fe and Mn,
the content of free and amorphous iron oxides in the soil increased at the first stage (20 times) and the second
stage (40 times) of leaching. The content of iron and manganese oxides in the soil increased after leaching
with high concentration of iron and manganese solution. The highest content of free iron and manganese oxide
was 89.14 mg/g and 13.35 mg/g, respectively. Iron oxides were easier to form than manganese oxides under
the alternate wetting and drying leaching conditions. The contents of iron oxides and manganese oxides were
higher in the upper layer (5 cm) and the lower layer (25 cm), respectively. The content of Ca and Mg in soil
after being leached decreased by 0.45-4.89 g/kg and 8.68-14.45 g/kg, respectively.

Keywords yellow brown soil ; iron ; manganese ; leaching and deposition ; iron and manganese oxides ;

sorption and desorption ; subtropical soil ; alternation of dry and wet
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