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Table 1 Physico-chemical properties of tested soil

N FHES 7~ 28 e
145 bk Sand ki Silt Fik Clay ML
pH Cation exchange capacity
Soil 0.02~2mm (%) 0.002~0.02 mm (% ) < 0.002 mm (% ) ( N Organic matter(g kg™ ')
cmol kg~

£ 3 Red soil 4.6 42.9 43.8 13.3 3.08 3.70

+ 45 JCZ #H & Element composition (g kg™")

Soil Si Al Fe Na Mg Ca Mn
Z1 3 Red soil 380. 1 189.9 40.2 1. 2. 60 0. 60 0.52 0.29

1.2 XWHZE

W1 AR, 5200 2% B A0 15 38 JRPE 4 0 g 4
BT 5 E W sy, o, IR SR E
B — A~ 250 ml % 35 64 B, R E A8 AR IR 2E %
o W O B K R, DGR R A, 0T 8
A EIE SR H SRR T R E AR, REF
s ) — AR K 3k 1.6 m R U KR b
i AR A, R I R e R v A N K TR b
# th, DLORIE e 1 e 8 N 4R HE o RS .

19
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4_._|
— ke
— \WWV—
. y || ]
{3 EalE
B s E
_l —
B B
A

T AGRJRIE LR E, BAUE PSR 1R, 280,
3RMEE, 41T, 555, 6.5JE P4 Note: A. Anaerobic
soil incubator, B. Pressure balancing device; 1. Soil, 2. Solution,

3. Sampling tube, 4. Valve, 5. Gas tube, 6. Pressure balancing tube

1 SEE e R
Fig. 1  Sketch of experimental apparatus
Wi O ) 218 20 g 7 250 ml @ SR, A
120 ml TTHLER B W (&4 4.1 mmol L™' NH,NO, ,
0.6 mmol L~' CaCl,, 0.03 mmol L' MgSO, I

0.03 mmol L™" KH,PO,) ., 7EGANHEEMPIMAL g
AN TRIC B (A BL A S5 (o 2 0 RS BB IR ) , 48 5 )5
A 20 ml [ Y BB R, DIARKE ZE B 1 R
TARAE K Z T o S5 & 4 Foa Ly Bs
Bobt, 20 A:1.0 g 4 HE;B:0.75 g i b5
0.25 g JA5HIR;C:0.25 ¢ M A M5 0.75 g JEFIMR
D:1.0 g AR, B NEHA R 3 AEE,

1.3 HRX&ES5HH

SRR )5S 1.4 (11,18 25 .39 .53 .74 K H
A8 DORFEE RS G B 4 ml (4
0.8 g ) &ET 5 ml B.0% % ,10 000 r min ™'
B0 5 min, 4B FIROM L EUITE . AT Pk
B O A B TR R GO % A (ICP-OES)
(Optima 7000DV , Perkin Elmer, USA ) M , {3 28 £
MR T 50 mg L™" 5 LR 7 i3l o 3 F €0 35 A
(1C-3000, Dionex , USA ) #: ] , {3 %8 k6 I BR K F 0. 03
mmol L',

TIPSR S AR BB % Tessier %1 {111
W ag e S 4wl it i A 1 mol L' G4k 86
(pH =7) 2% 1 h A5 Bl J5 , B8 AT 42 U 4 Ja 38 i
1 mol L™' Z,iR4N/ LR W (pH =5) 1242 5 h K15 ;
=5 Y L HEE 13 0. 04 mol L™ Eh R R HRHL 6 h,
RAG A S 4 )R & & e Jn, @i 3 ml 0,02 mol
L~" HNO, 15 ml 30% XUE K IE R 3 h, HImA
3ml 30% WA KB 2 h, BEMAS ml 3.2
mol L~ £k ik ¥ % ( & 20% & FL H HNO, ) ¥ 2 30
min, R AT EASEE . ATkog 2T+
B/ TR & BIE A A g AR 5 A
YRR T SE 56 3% B 45 T8 25 48 BCHE XF e 22 4 51 K
1.50% ~ 38.54% (W] & 45),19.13% ~20.11%
(Rl $2 ) ,4.28% ~15.77% (W ik i Z) , &
3.72% ~7.88% (] EALA) , 5 Tessier 25" 4
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B4 Ab ¥E 18 o Microsoft Office Excel 2003 #4T,
i B #1444 Origin 8.0,
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30r - A
- -o-B
L8 25r
L §
ZE20)
EO
E5 5]
=
ﬁﬂ?g 10
- O
B =
S 5¢+
@]

0 10 20 30 40 50 60 70 80
14 3%} ] Duration of incubation (d)

BB (mmol L)

Concentration of manganese ion

16 B 2H (i FE/ S FE R =0.75/0.25) 1 C 4H (%5
W/ S B R =0.25/0.75 ) gk i 1 Mk 1 Al 522 30 A [
AR PR (A A B S B A 41 > B 41 > C 41, b
VA TN 0 BB R AT A . OO AR FE R 11 D
2 (A OB/ IS B R = 0/1) Bk Bk B AR R TE
0.02 mmol L~ 2547 BYAR He 15 i 50

AW B TR AR R B S s A
o AHTBERPEE FHRELESE 1 XARE
WA (0. 33 mmol L™") Bl J5 5 BUAR R 2218 1) F &t
oS T4 dEEE 0.24 mg L', 7E B 41M1 C 41
R BT R e B e T R 2 R R R
A Ak A ot 4 20 L 9 AR AR T AR AR 5 R i A 4
(4 D 4o B 7 ok B S I, R R E 0.01 mg L' A2
LB,
05r
04r
03F

02r

0 10 20 30 40 50 60 70 80
3%} ] Duration of incubation (d)

A EAY By Cv DIUAALERZH A 2560 B SERR 1R 5 L9143 30 1/0, 0.75/0.25, 0.25/0.75120/1. FF
Note: The ratio of Glucose/Humic acid Treatments A, B, C and D was 1/0, 0.75/0.25, 0.25/0.75, and 0/1, respectively.
The same below

B2 RN ok B R

Fig. 2 Changes in iron and manganese concentrations in soil solutions
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Fig. 3 Change in distribution and speciation of iron in soils

40 Bl
A The 11th day of incubation
B

30+ OOOC
D

W

P& (mgkg™)
S

Content of manganese phase

(=]
T

Dl ot

4l

O n n n
AR BRI TREE RS
Exchangeable Acid soluble Reducible Oxidizable

kR JEZ: Manganese speciation

40 B4R
The 74th day of incubation
30
20
10 m]
0 ' r—m s n % I I s

MRHAE BRARRE AR AR
Exchangeable Acid soluble Reducible Oxidizable

kR TEZ% Manganese speciation

K4 PR AIESAL

Fig. 4 Change in distribution and speciation of manganese in soils
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Fig. 5 Change in concentration of low-molecule organic acids in soil solutions
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INFLUENCES OF GLUCOSE AND HUMIC ACID ON DISTRIBUTION OF IRON AND
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Bioreduction processes will influence distribution of metals in anoxic soil environments. To investigate dis-

tribution and evolution of iron and manganese in form in soils under long-term ( ~74 d) anaerobic incubation, reducing

soil systems were simulated by setting up different ratios of glucose/humic acid for the soils in the experiment. Results

show that at the initial stage of the incubation,addition of glucose prompted reduction and release of iron and manganese

ions, and at the same time increased the amounts of exchangeable and acid

soluble

iron and exchangeable

manganese. However, addition of humic acid increased the amounts of oxidizable iron and manganese in the soils. With the

incubation going on,the concentrations of metal ions and the amounts of most various extractable forms of iron/manganese

were decreasing, suggesting that the iron and manganese in the soil were gradually transformed into mineral phases lower in

extractability. Therefore it is quite obvious that in anaerobic environment,the reduction, release, distribution and transfor-

mation of iron and manganese are significantly affected by variety and concentration of the organic substances in the soil,
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resulting in variability of the metal elements in mobility and bioavailability in the environment.

Key words Iron and manganese distribution ; Biological reduction ; Glucose ; Humic acid ; Red soil

(REHRE: S &)

http : //pedologica. issas. ac. cn



