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Abstract: Iron oxide is abundant in red soil. Reduction and oxidation of iron oxide are important biogeochemical processes. In this paper, we
repotted the effects of humic acid on dissimilatory iron reduction (DISSIR) in red soil by adding glucose or humic acid (HA), under an
anaewbic 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 t couldr’ 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
process, which maybe caused by the effects of precipitation and adsorption of red soil. Concentrations of HA strongly affected the DISSIR, HA
al low concentratbns( 0. 20 and 0. 02 ¢ kg) had weak effects, while HA at a high concentration (2 00 ¢ kg) promoted the process at the
beginning and then inhibied it. HA extracted from differert materials had distinet effects on the DISSIR. HA from Weathering coal of Datong
in Shanxi Province (HAs) , lignite of Gongxian in Henan Provincel 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 adsomption of soil wih the
aromaticiy of HA.

Key words: anaerobic submerged condition; red soil; dissimilatory ron reduction( DISSIR) ; humic acids( HA)
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s 5 cm,
5~ 20 cm ,
7 \ sa 0.25 mm 7 . ’
, . 3.6 gke, 0. 35 g/kg, pH 4.59, (< 0.002
mm) 375 g kg, (Fe203) 53.0 g/ke, 0. 5 mol/L. HCI
) Fe (II+ 1) 0.9 gke.
1.2
s 0~ 15 cm
23.0 g/kg, pH 5.2, 149.9 mg/ ke,
12. 8 mg/ ke, 0. 5 mol/L HCI Fe ( I+
1§ 1.57 g/ke. ,
, , 28°C 9d
, 21
30 min, s
1
13
1.1
’ R NaOH
1165 30, 28530, , o
17.8°C, 1785 mm, 1318 mm, L
261 d. , 30 mmo)/ L
1
Table 1 Basic chemical properties of humic acids tested
Jgkg™! Vg kg™ ! E4 B4 6
(HAs) 506. 7 52.4 2.62 2.91
(HAh) 508.2 39.4 2.4 4.44
(HAk) 451.2 40.3 1.38 2.97
NaH CO; , 5 min , ,28°C
1.4 Fe( 1I)
3.0000 g \ 15 :
mlL ) ( , CK) 1.5
/ (HAs G HAs+ 3 ,
G) (G+ 2.00 HAs G+ ; 0.5 mL ,
0.20 HAs G+ 0. 02 HAs) 4.5 ml, (0.5 mol* 1" " HCI)
(G+ HAs G (
+ HAh G+ HAk) , 1 mL ) ) 28¢C 24h
, L1 , 0.22 Hm , ,
"HAh HAk 2.00 0.5 mol* "' HCl
o/kg, HAs 2.00  Fe(Il) o
0.20 0.02 g/ke, 2. 891 6 g/ kg el

( 2, 00 of kg HAs ).
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, T4 , Fig. 1 FTIR spectra of lumic acids
(IR) JHA IR 2.00 g'kg /
N 2.8916 g/ kg ( 2.00 gkg HAs
2 ) ’
Table 2 Assignment of wave numbers to structural groups ( 2) ’
— ,15d (CK)
270 o (HAs) 0. 5 moJ/LL HCI Fe( II)
2 900~ 2930 C—H [Fe (1I+ 1 |
1720 c=0 (G), ,
1620 c =, 3d Fe( 1) ; 6 d,
Lwo- a0 OH O Fe( 11 1.63 257 gke,
€0 17 29 ; 12dFe II)
—C—0— 0—H
1250 oo 2.53 3.3 gkg 25 3.6
1100~ 1020 c—0
(HAs+ G), ,3d ., Fe
(1) . 3d Fe
., (1) (G) . HAs
(HAs HAL) IR , + G Fe( 1I)
(HAk) IR ., 6d  Fe(ll
HAk 2927 em™' , 0.6 1.50 gk, 7 16
HAs  HAh 3045 an” ' 3050 cm G 35% 38 %,
, HAk :
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Fig. 2 Effects of glucose and humic acid additions on disimilatory iron reduction in red soil
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Fig. 3 Effects of humic acid concentrations on disimilatory iron reduction in red soil
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Fig. 4 Effects of different humic acids on dissimilatory iron reduction i red soil
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