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Influences of Humic Acids on the Dissimilatory Iron Reduction of Red Soil in

Anaerobic Condition

XU Li-na"?, LI Zhong-pei"*, CHE Yu-ping'

(1. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Sciences Chinese Academy of Sciences, Nanjing 210008, Chinas
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Iron oxide is abundant in red soil. Reduction and oxidation of iron oxide are important biogeochemical processes. In this paper, we
reported the effects of humic acid on dissimilatory iron reduction( DISSIR) in red soil by adding glucose or humic acid( HAD, under an
anaerobic condition. Results indicated that DISSIR is weak for the red soil with a low content of organic matter, Glucose that act as electron
donators promoted the process of DISSIR in red soil. HA added to soil solely didn’t accelerate the DISSIR since it couldn’t provide electron
donators to microbe. However, adding of both glucose and HA promoted the DISSIR at the beginning of the incubation but then inhibited the
processs which maybe caused by the effects of precipitation and adsorption of red soil. Concentrations of HA strongly affected the DISSIR, HA
at low concentrations(0.20 and 0.02 g/kg) had weak effects, while HA at a high concentration (2.00 g/kg) promoted the process at the
beginning and then inhibited it. HA extracted from different materials had distinct effects on the DISSIR. HA from Weathering coal of Datong
in Shanxi Province (HAs), lignite of Gongxian in Henan Province( HAh) and Dianchi Lake sediment in Kunming of Yunnan Province( HAk)
all promoted the DISSIR at the beginning of the incubation. However, at the end of incubation, HAk with a low aromaticity still promoted the
process; while HAs and HAh with a higher aromaticity weakened the DISSIR. This may be due to the increase in adsorption of soil with the
aromaticity of HA.

Key words: anaerobic submerged conditions red soil; dissimilatory iron reduction( DISSIR); humic acids(HA)
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Table 1  Basic chemical properties of humic acids tested
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Fig.1 FTIR spectra of humic acids

2.2 AR VA A R 40 rp Ak AR I R ) 5
IR 2.00 g/kg P4 K 7] AR H5E J63 5L 198 A1/
12.891 6 g/kg®iZHE(CH SRS S 2.00 g/kg HAs [1)
B A D REAT EE TR, W90 G R R R A BT £ 48
TR S AL R (R 52 . 25 R BT 2D, ME 7K IRA 4
PR, 15 d 1555 1 P90 R A B CCRO AN S 65 4 1
(14 FECHAS)0.5 mol/L HCI W F2HUE FeC [] D FLEER
[Fe CIT + T IR BERIBAT A28 A AN 4 25
BERIALELCG), BRI BRI B A L 2 R AR IE R, &
3 dBEFRH FeC IO SR IE I 72 2 6 d,
FeC [[ DFILS BRI FEIAE 1.63 A1 2.57 g/kg, 537 & 4%
FEATHI 17 A1 2.9 £55 & 12 d FeC [[ VRV ERIR L F]
Il 2.53 Fi1 3.33 g/kg, A& KT FRATIN 25 A1 3.6 fi%,
FLJE & T8 . [R) I A o0 4 260 K A0 6T 5 1R 1 Ak B
(HAs + G), 38 M R AR IL )5, 3 d W, 3L Fe
CID AR MR B 1)y T H A AL 2], R 3 d J5 3L Fe
CIT ORI EVER A B EMIC T8 I 25 0 CGO AL B HAs
+ G AREEF FeC [T ) B BBk oA F5E B 4% 2% ) 7] 4 K JL
B BN, 2B 6 d B Fe T )R SVER I BE 233 Ky
0.62 H1 1.50 g/kg, =55 FF AT 7 A1 1.6 5 /A7, 3L
BRI G AEFE) 359% F1 38 %, HojmiEa T .
HH DA b 25 RAHED - O AR 38 KA BLsT 7 I,



224 wooos R 30 &
3.6
—X— CK E
—A— HA
; ——G
» T 26 [ —o—HA+G
g0 A
= L0
= ®
] H o161
* ﬁcﬁ:ﬁ?
06 1 1 1

HFRRe )/d

0 3 6 9 12 15
IR /d

B2 HRIMEEEGMEERHAMLIEHKIUTR SN

Fig.2 Effects of glucose and humic acid additions on dissimilatory iron reduction in red soil
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Fig.3  Effects of humic acid concentrations on dissimilatory iron reduction in red soil
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Fig.4 Effects of different humic acids on dissimilatory iron reduction in red soil
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