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20 em, FFEAARKTEED, o 1 mm i H, +
EEARME R T . pH 8. 16 £0.08, A HLAK 14. 87 =
0.10 mg g ', 2% 1.49+0.01 mgg ', 48 1.03+
0.05 mg g ', IR 182.9 £12.0 pmol g ', &
JE4#k 39.29 £3.03 wmol g™, /K IE I SO, (Water
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MA 7.5 ml 0.017 mol L™ CaCl, ( CaCl, f & ¥k &
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pH 1 6.0.7.0.8.0 A28 s ¥ 4> 5% 0.2 mol L'
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Fig. 2 Relationships of pH with Fe(II) and WSIC during the anaerobic incubation

x1 REFFITEF pH 5 Fe(Il) WSIC HEHEMEER (n =12)
Table 1 Linear fitting of Fe(II) and WSIC with pH in the anaerobic incubation
it [ itk
# I (b) Intercept % (k) Slope R? P
Ttem Data selected
MLEE Dark 619.3 £196. 1 -70.36 +26. 86 0.35 0.03
Fe(Il) =k" pH +b
S8 Light 186.8 +31.4 -14.06 £3.93 0.52 0.01
HAR% Dark 188.6 £66.7 -22.23 9. 14 0.31 0.04
WSIC =k" pH +b
S H8 Light 62.13 +9.96 -6.66 £1.25 0.71 <0.01
SEIE Dark 28.14 £6.06 2.94 £0.22 0.94 <0.01
Fe(Il) =k~ WSIC + b
JGHE Light 62.9 +6.67 1.31 +0. 64 0.22 0.07

2.3 =% pH FEF IR P A Fe(II)
BRI IR R R BRI 46 pH A, Fe (1) B 35 57 15
A S e an 18 3 B s, LA R 45 16 K, Fe
(T A e 2 2 3 38 O A €, 5 A 0 90 s pH Y
AR ST, W4 pH O 6.7 5 8
I, Fe (1) Fifi 1% 77 0[] 522 B SE 39 s BB 4, 54
Pl W 4 pH AR, {H pH =4 F1 pH =9 i, Fe(1I)
Wit % 5% I 16 4 2 A 35 55 3 Ol b BEAHALL, G Fe (11)
MR . AH pH W5 5 KIT IR & A Fe
(ID) Ak, FEdil w146 pH 8 6.7 .8 J5 Fe (11) A AL IF

RIS A] R 24555 15 d J5

Figrid & Fe (1) BR8] A9 22 L4545 Logistic J7
e, B IR B R E A (p <0.01) (£ 2) 0 k2 A
VI e 0F T il vl 4n pH R RS B SR 72
HRBR Y e RO SR pHL A 0 £ B ST 0 i IR
Hag, pH =7 Bk, 128.5 pmol g =", 5 AR £
pH I A BRIE B AL o DJC IR PE TS, #2200 pH 5 8k
f4 fie RO S B pHL A 7S A F 5 5l O I AR AL, {H
HAAE /N Tk emr . 54 H pH AL, #4745 pH
H6.7.8 Bfe it T AR IR AT 1 B ORI
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JEEE o SEMAPEE Fe(1D) A4 L BEBE pH 5% 12
BLICIE IS AR e, e R 1 BUAE pH =7 W, A
49. 17pmol g~ Fe(11) & &AL, BAFEH] pH 1Y
T 77.13% o f Rl S S W 4G pH JE A BEHE I
3 ' IR B A B A Ji e, (ELAT LS ol IR 2% R Bk

{14 f5c K3 JiU i A1 Fe (10) (9 FF S AL Ao D38 R 4L
K&, Tt e R AR T I RO M AEAE T & H)
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8 ik B e K AH

140 4 m% Dark 140 | bYaHR Light —o—pH=4
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Fig.3 Fe(Il) concentration in the anaerobic incubation with initial pH buffered
x2 REEFTEPRERNFESE
Table 2 Key parameters of iron reduction in the anaerobic incubation
MR Dark Y6 IE Light
Fe (1) 4
S T KR I i
BREER e HER LR el
pH Max Fe( I AR Max Fe(1II)
ax Fe(1I) R 5 Rate constant n R? Final Fe(1II) Fe(1II)
ate constant n R generated
rated ° -1 -1 .
genera k(a1 - E(d™") (uwmol g~')  Reoxidated
( pmol gfl) (pmol g7 (‘pmol gfl)
Al pH i .
128.2+£2.2 0.15 +0.05 12 0.89""  95.40 £4.26 0.91 0. 12 4 0.99""  67.64 +£2.70 27.76
Not buffered
4 25.13 £1.52 0.10 £0. 05 12 0.74""  27.82x1.76 0.09 £0. 04 12 0.83"" 27.75+0.92 0
6 110.9 £4.4 0.22 +0. 04 12 0.94" 101.6 £3.7 0.18 +0. 04 9 0.96""  65.24 +£1.07 36. 37
7 128.5 £4.2 0.22 +£0.03 12 0.97"" 103.2 +1.8 0.48 +0.09 8 0.96 "  54.01 £2.27 49.17
8 115.3£3.9 0.40 0. 08 12.0.93""  99.69 £3.52 1.02 +0.27 8 0.93""  69.75 +4.53 29.94
9 91.76 +4.96 0.16 £0. 03 12 .0.93""  91.43 £5.76 0.26 +0.05 12 0.94""  91.43£5.76 0
A RESE , o6 BRUR S A5 1 R B IR B 7 AR 1 €O, Bt
3 i #® JTEAATEROL A A T O A, (3) RO

PRAASSE N A BILRR I8 i 7= R 7= A A 45 1A
Z pH T RE A BB B At 7 ) 8 08 D A 0
PLIE B Fe (1IL) , [A) I 44 2 v JEHIL e &5 42 38 o, 42 755
TRFRI G b 2, AR R pH T R BOfE B B0,
ABFFEHBOCHIR I R ZR pH 19748 b & WSIC & Fe
(TD) Al pH f77E B F LM R R WU T — 8 (R
D)o JEMAMET Fe (1) KA %Ak . pH T 9 5 A

LR8Ik & rh WSIC ¥ B B AR 9 [R BF pH FH 5, 7™
A S AE Fe (D) KA fb 2254k (30 (4) ) o BTG R
A FRZR pH 3801 0.24 ~0.77 FA Al GEZ A
YEF XF R & CO, 1 HCO, ()7 #€, 1X 5 Albertano
ST ST A R — B, E IR R Fe(11) 5
WSIC Z [H1JC B M E 56 &, 1l pH 5 WSIC Z [8] 17
R E AR WU T X — . 2R KE 57
W] A, K & pH T Al Fe (1) 19 & AL AR X T
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WSIC A% 52 BRI A9 8 ), ol AE S5 WSIC X pH Y
2% W ) B 3 J5 7 AR 1Y Fe (11) A6 0] BEJE i 25 2k 0
(FeCO3)ﬁ§éo

H,0 +CO, =CH,0 + 0, (2)
CO;~ +2H,0—»HCO,; +H,0 + OH —H,CO, +
20H" —H,0 +CO, +20H " (3)

4Fe(OH), + 0, +2H,0 =4Fe(OH),  (4)
WAEM A H A KN EGE pH, ABFR SR WoR
PRI T4 ~9 B R R 5 TR 2 Fe (1T) #7242
VLI R B E pH A T 4 ~ 9 Z [ ¥y nl ik I + 4
Ak (B 3),pH =7 80 5 & i Kk
134.5 pwmol g~", & W] P 4% 1 d 3 4 3% 9 o T Ui
i Hb 9 AR TR A K. YR IRk F T BRI pH
4 ~9 JuE AT WA F] Fe (1) 1 7= 4, {HALAE pH
I 6 ~8 IR ] Fe (1) (19 #4804k, 1 pH 24 4
BH 9 BHA R T Fe(1D) A AP, 5 B TG =
(& 3b) , Ud BB R 30 b 3 O A 7 S A TR
IEFLY pH A
FEHlwI 46 pH J5 Fe (11) i P A6 FF ff of i) o 20
FER AT R 528 vl AR B T H T RN A7 ¢, Ak JE
WG HGA 2 R I pH =7 B Fe (1ID) 19 85 K ik 5
It g R T A B R KA W A pH =8, T B
Y5 pH %5 = 2 1A HLBK 149 ¥ f# A OC . Liptzin 1 Sil-
ver DA g FIM I B Y {6 A2k 114 38 i3 R RO T T
pH 55 15 35 A I A HLBR I & e R
TP T A A AR, T B AE pH 6 ~ 8
Ak L6 A 77 S8R FE AT A Bl 3 1R AR 0 AR A TR B
TR I AR A Fe (10) 19 P48 AL . (H 2 5256
SER A WoR TR AT P &4 7,02 pmol gAY
WSIC FIE BL T, 6 B SR A7 AE ki JE 1% O, il HL
Fe(11) () PS8 A0 & A 7R IR BOC BB )G 35 5 d s, 45kl
pH 5 8k B K38 J & AT 3k F1 5 ' i fe K 8 TR 1Y
80% LA b AWFFERMIY Fe (11) B JEAL T 0.5
wmol L™" [}, SRB () £ K 32 B4 ] ', e 4 7 S 2
W EH R AW E Fe(1l) , 72— L1,

4 25 e

PR AR G I - 358 pH I Bk S Ak 1 3 i 1 BRI
IR ML M pH SE R RS T, 40 d B3R R
pH Thi 29 1 AL 20 HDE & 1R AR B AF T 1K
Z pH JH iy 2 RN . BB SR B rp Fe (1) 45
IRV PETCHLBR (WSIC) 22 [a) 47 7 A {25 2k P T A1 G
KA MG & ZMIF TR F ML KR,

Fe(I1) fl WSIC 5K & pH Z ] ¥ £7 78 . % 2 1E f
AHOE G Z ] pH AT Fe (11) 1Y RS ALEEIR |

pH 7E 4 ~9 {478 [l Py BT rb R 3 4 1 4 4
P8 n] LR Ji, pH S 7 B BRI T g K, 45 1
WG pH ANfE B F I gkid i i . e AT, Y
pH 4t T 6 ~ 8 B 43 J5i 7 £ (1) Fe (11) AT B G 7
AR IREA FEHI W) s pH S 7 BEE] RS Fe (1)
) PS8 B 1 7713 %
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RELATIONSHIP BETWEEN pH AND IRON REDOX CYCLE
IN CALCAREOUS PADDY SOIL

Li Jinzhu Wang Xugang Yuan Xuehong Zhang Ping Hu Jun Sun Lirong’
(Agricultural College, Henan University of Science & Technology, Luoyang, Henan 471003, China)

Abstract Light and pH are key factors regulating biological iron redox process in soil anaerobically. Samples of
paddy soil were prepared into slurry using deionized water and pH buffer, and then incubated anaerobically under dark
and, illumination and constant temperature, to investigate variation of soil pH in the process and effect of pH on iron redox
cycle. The relationships of pH with, Fe(II) and water soluble inorganic carbon during the anaerobic incubation were also
explored. Results showed that soil pH could be altered by illumination during the anaerobic incubation, decreasing under
dark, and rising and then declining under illumination, with time elapsing. Iron reduction occurred when pH was in the
range from 4 to 9, and peaked at pH 7, reaching 128. 5 pmol g ', and it was inhabited under dark when pH was adjusted
to 4 or 9. Under illumination, Fe(IT) produced from iron reduction was re-oxidized when pH was in the range of 6 ~ 8.
The re-oxidation was enhanced up to 77. 13% , or 49. 17 pumol g~ when the buffer initial pH was 7. A significant linear
positive relationship was observed between Fe(II) and WSIC during the anaerobic incubation under dark, but significant
negative ones were of pH with Fe(II) and water soluble inorganic carbon ( WSIC).

Key words pH; Paddy soil; Iron redox cycle; Water soluble inorganic carbon
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