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Abstract: The influence of dissolved organic matters as metal chelators on the bio-available iron input to the ocean has been
widely reported by several studies. However, natural dissolved organic matters, especially the phenolics originated from peat-
lands and geochemical interactions with iron remains poorly understood. Hani peatland, as the national nature reserve in Jilin
Province, is located in the central Longgang Mountain on the west side of Changbai Mountains. Physiochemical characteristics
of water samples collected from rivers in Hani, including total dissolved iron, ferrous iron, dissolved organic carbon and pH
etc.» were detected in the field. Inner connections of these indexes were demonstrated through multivariate statistical analysis
and simulation experiments on geochemical interactions between iron and phenolic acids were conducted in laboratory. Results
show that total dissolved phenol plays an important role in the existence and transportation of ferrous iron. Ten phenolic acid,
including protocatechuic acid, caffeic acid, gallic acid, gentisic acid, syringic acid, ferulic acid, p-hydroxybenzoic acid, p-cou-

maric acid, salicylic acid and vanillic acid, were detected by high performance liquid chromatography. Simulation experiments
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reveal that phenolics bearing either catechol or galloyl moiety groups (protocatechuic acid, caffeic acid and galllic acid) could

chelate ferrous iron, which is the geochemical cause of high concentration of dissolved iron and is crucial for iron transport in

peatland. Reducing action of phenolics to Fe(I1D) is also responsible for maintaining high concentration of Fe(I1) and Fe(IIl) in

rivers drained from peatland. Considering the wide distribution of peatlands globally, the higher concentration of Fe in peat-

lands, and the enhancement of marine organisms by Fe, the complexation and reductive actions between iron and phenolics o-

riginated from peatlands are of important significance to global iron cycle coupled with other element cycles, such as carbon and

sulfur, which can significantly influence global ecological balance.
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BB T RERE P MUA L4 & ) (Powell and Wilson-
Finelli»2003). 3% $8 8k — A HL 45 & P12 1 7 it 4K
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Table 1 Correlation analysis of iron and various chemical indexes

T AET i FRAR it 2 AR Ak Ak sy UVs, DOC

T 1 0.570" —0.369 —0.401" 0.523" " 0.531" " 0.415" 0.566" * 0.132

ABT 1 —0.313 —0.209 0.480" 0.401" 0.312 0.353 0.360
TSR AR 1 0.378 —0.551**  —0.604** —0.585** —0.714**  —0.649" "
i B2 AR 1 —0.133 —0.741"*  —0.717**  —0.636"* —0.529* "

W4k 1 0.547" " 0.489 " 0.703* 0.354
Mk 1 0.923** 0.929* * 0.706* *
B 1 0.897** 0.773**
UVasy 1 0.709 *
DOC 1
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X R WYE AR BE DR K AR o, B 28 W) 5O 0 2k 1 A7 A
iz F A HEME.
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Fig.2 Different speciations and concentration of iron in

soil(No.1-3) and peat(No.4-10) samples
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AU FE 3 U8 AR S b 2RI L 2R
Fi KRR B R L A B R R R L M R L B 2 R
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RIEAR NN A Eg =S SRIE N S AP0 P 3
R e iR, T &R & SR & IR KA IR BT
BRI AT B AL RE S AR 5 R ORI pH =
8.00.1 5 Y 24 h.48 h 1 72 h W} A 7 3042k Fn Bk
AR TG BRI MR R | B R R i LR TR
XA 3R B0 5 I PR AP AR T A SR B T 6904
64 Y6 F1 33 %6 IRI IR WA & & (3 mg/ L.

AN TR HSF 220 0 A5 K v

T WMRIRA Bk

AR FE B TR W E R AN LS R 2 R v
R Y D ERL L R R 58 A — AT O O 5 0 A 43 S D
3 ol i P T2 5 VL O A T A V5 YT S VS T T R Ak —
A DLW 15 pR 3 2 SR T L B TR L b R
FFE LA BRAE 200 ~ 350 nm I K Fl A A B 1Y
B R W R AE . BE B Fe? T By I AL 3 R IR 1
400~700 nm B K I B PS4 AG I s — 1 A R e 1
WO L IEIZ e 20 S AE 500 ~600 nm P K 5 4
IRE) WO B S KA. BE & R0 AL 7E 200 ~
350 nm UK Bl Y 3 Tl I R 1 e K R AL AR AE 06 i
TR R LT RS (3R 3) .3 0 AR e I S A U B 3
T BH R 5 43 S R 45 B T8 W T R a2 v L B A B
Y1 (Andjelkovi et al.,2006) . 4y 7 FpE) B2 76 in A 8%
ZJa s Hode R MURRAE 0 DL R A 358 R U K 3 BT Y 1Y
WAL T o i 7 AT ] AR 1k
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®2 HKEEIERESMIRE (pH=8)

Table 2 Theoretical species and concentration of iron

BLIRTOS 27 W (mol/L)
Fe(OH) s 9.76 X102
Fe(OH) ™ 3.83X 10720
Fe(OH) ™2 1.17 X102
Fe(OH), ™ 4,58 X101
Fe, (OHD ! 4,53 X107
Fe(OH) 3 (aq) 4.95X10° 19
Fe(OH) 4.64X10 20
Fe; (OH),°7 3.00 X106
Fe(OH); (aq) 3.06 X102
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Table 3 Changes in absorption spectra for gallic acid, caffeic

acid and protocatechuic acid before and after addi-

tion of Fe?"

1 2 FHAE WD K (nm) TSI B J 458 AE 08 3 1 (nm)

WE TR 220,260 230,290
LI i 230,290,310 285,/,330
JE LA R 250,289 300

T/ RBBUEAE R BRLLT

T TR I TR 4 45 A o8 Bk B RE ) Y R B
A DBETE A 9 10 FhB R 7> 9 PIAL . — 4L & A B
BT ESILR B 25 iR, 7 — oA A S UL
2K 1 W R M Bk A AR R RO RIS B L & UV-
VIS Kol 45 R W, 5 A B 7 Itk 5 LS B 45
A ) T3 TR (ST R O R 7R 1 D L 2 TR A I B A
SR A RIPVE T R B4R R T 0K 3 b i R 2 i1
HHE MR T RENESY . MRS A L LA
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Fe'" (45 G RE T A48 T 5 AR WF 52 AH LAY 25 28 1A
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moiety) £ 14 1) B 28 1) 5T 2 £ 5 )8 o 7 15 IR K A4
FeC Il ) i 82 2 A7 78 FN K E 125 1T 78 1Y) G k.
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[, Fe(IID g 5T £ KR A HLECIARTE 48 &9, H
FEFF R A & JF O 23 Uk AR i A AR 4R Fe
(D B& 5 6 45 2 1R 28 76 N 9 0F 2 A HILBC 14RO B
EREAY, Hoh—2 5 FeC 1) 4% 4 1F FH 22 1Y B iR
HGe 5 Fe(1ID ¥ Bifa e B 2k 2% & 1, 7 55 1 2%
PFF (pH=7.7) tL 85 @tk £ 1F F (pH=5.5) F R &
(Moran et al.,1997) .5 AWFFF W Fe (11D 7] LI &
FEAAAL LS B A A B R By, E 2= 1k 4 CO,, ]
A Wy OO 1 0 4R AR JE iR (Pracht e al.,
200D). BRI Z A1, Fe (1ID B LY A WK R & 461k
2N 5 38 3o 4 S C A FL A A RS 7 AR Fe (LD L OF )™
Az SR Y L ER B S DU YA b ST B i A BT
FE LB ER X Fe(1ID 34 7 RE J7 0y 14 3 ik Ji 45 5
(A7 e 5 5 400 By Fe (TTD) ¥ J3E 199 HU AR, A4S W 158 R
Fe(TID A3 Ji A F R ASE 40050 55 235 SR e WY Bk 55 10 T
(pH=8.040.1) . 7£ 10 Fh 3 iR 5 Fe(1ID IR A A& &R
o FULAS R BB R L HE R A R IR X Fe (TID
A B B AR L ZE 72 h BE AT RE A5 4 BIA TR 83 %4
50% .44 % F1 20 % B W HR Fe(TID s Hi4y 6 il i iR U &
FEFLW R AR FeTTD By B AR (] 4.
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Fig.4 Reductive actions between various phenolic acids

and Fe(IID

AR B TR By 25 W) Bk ) Fe*' 1Y [6]
PR R IR B SRR A N S 2R TR
AH M. BT WA AW T 5 € (Dwibedy
et al.,1999) , 15 M 2 W) B AE b — Bk 45 10 WLl
BB B A AL (Strelic ez al.,2002). 1 T Fe (11D
HRKEP WAL R AT Z 45468 . 8
FERRPE S 1N — 28 Wk BE 9 19 25 ) Jit LR Fe (TID £E
— ST BA R )EAE AR TE XK T Fe
(IID AT FeCT1) BE A~ 35 A0 X 43¢ 8 19 ¥R BE L SR 0T Strlic
et al.(2002) W 5% & B >4 By 2 Wy o 5 Bk 0 vk JiE 1L 4]
AR, Wyl el = AR T R [ b S R A AR R
4 B 3] 458 v B T T D) 2 RS A VR . DA i R A VA
PR AR Foa] v = A0 Bk 5 A PUT A AR F O AS
R TR 5 1 S PR AH G OC R A iR

3 By BRAHILAR T B85 1 S

Martin(1990) Fll Martin et al.(1991) i i K HL
B Rt ka0 LA 2 28 N B AL 50, e 4R s T
JK rh A T ) Pk A RS BB B% I A 1IN AR ) Y
A AR A W v RRE R BRI 1K e Y Bk Y
P25 BRI 42 BRE IR FE R B KT 1/3 Mo
42777 (Boyd et al.,2007) 4 & i 7K o A= 4 ] 1
PEER B U BE L T LU S 77 AR P 0 % O e Aot
A AERIBEAR R A CO, T @ — H 8 (dimethyl
sulphide, DMS) i) & & .DMS [9 & b ¥ K i R £ 1Y
T B T DR HP A A TR B A% 6 S 80 S 0 T SO
RGBT A R AR YR WAL (Turner et al.,
1996). Ak, DL Jis A5 4 o £ 1) 3 W) s 2 Bl 22
SIS RO E /R VS D PU R N R S IR N
V2% T ik B R B (Falkowski et al.,2000; 88T BH
S5, 2014) . PRI, BRI 20 O6F 4 BR O 196 BF | A5 0 26 LA 2%
AR B O X

Raiswell(2006) i BfF 5 3 BH JAT Y0 %55 165 ¥ K 5 1Y
DIRREE 29N 27 X 10° ~48 X 10° t/a, 5 i 1 A P ]
I 2% 1) 5 K I 22— . Rose and Waite(2003) X it
R KB R IR A LT 5 Bk G 1y 3 ) #F e 4 R 3R
B e B/ AL B S5 4R RS RARAT BT Y 2%
AW LURH XS RS L [ I, Bk 5 Bl IR A B ST A AT BIL 4%
VB FHE R B 23 X 2 K I8 b Bk 1 s i B 7 R
B SEA IR | ERTEREL & SR /W N AR e Re S e LI L=y
AR R A LT AE 5 BB B U RS E 1Y
KAV IR B T #. i T HLECAR 19 PR 9747 HT
BRBE M TT I Y5 DX B A 1) B 8 O T ¥ R A BE A
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# 4 W) F) A (Powell and Wilson-Finelli, 2003).
I o VA TS T R S T AR ) RT R  E Y) E E
2H B 43 e B IR PR TE A BK A A )z TR 98 VRN
FE W L Jle ¢ 85 Ay p 5 R i) 1 o T AR 2 19 X
10° km?® (Gajewski,2001) . 28 TR R B FE R E K.
U 2 TR DR AR v 658 s 2 it 1Y A AL B AN AT S R R
DAL R o i 1A ) O AR R A R S 1 R 5 R AH B AR
HIL A X it by 2R 2 ) T 3 i % AE ) 0 Tk LA R B

4 5

AR YRR 5T 2 B JE 18 A T 3 R K AR v I gk L AT
PR Bk B T B 5K A P A B B R R R L
BH B 2 3 506 S 4k 1 A7 7E 18 B A B B AR L R
TR RO £ o A 2 U8 AR A it T3 I 5 A TR L2
i R AR L VTR L e B R L K A R L X R
g S —F R EER . T &R 10 Fh i ;
Ve scRE SR IR AF TS AT 28 e S A8 V8
eSS R T R T R LG ER 25 T
SRl BEIC 10 Ff By R T J M 2k AH B AR FH A9 = N AR 4L
S A SRS TR | £ TR AN LS R X W 4k
FEI A 4 R4V FH L BRIV 7 S A ) SR Ak DT
TR 51 F (pH=28.040.1) A5 RE 3 BIAR 5 69 % .
64 26 1 33 6 BHI G WA, R4 FH A HLITE T 3 Ay
2 53 145 BRI I T AR B2 I 26 5 00 5 X HL 4 A 1
HE— 25 BT R W BLAT JLAS M 58 B £ T Tk 45 4 1) T
W A K AR Fe DD il 58 2 A7 76 FHK 1 25 1T
FE 11 A I I =22 A1 o B R X Fe (TID) 348 J AR FH 119 52 56
S5 RV LZR R % B TR W ME 52 RO R X Fe
(IID A W12 19 318 J5 AE ], BB 4% 43 30l 38 Jst 8306 .50%6
A4 Yo F1 20 % BRI R Fe(1TD , f £5 78 7 X KA 1 Y Fe
(TID F1 Fe(ID) 34 RE PR HE 05 o e B2 SR 17T o o i o 4k 19 1
JH 32 B e B L A5 B R A B AR BT AS g
{7 B R 2 M AH DG 6 R R S TR R M 9T 3 i S T
TERR R 1) A B A3, O LR s VR PR AE A Bk 4 A
T R R L B IV A e Vg 5 2 0 1 A 0 A D T R 5
8 1 FRTATL 1 X ol 2t 3R 256 1) 96 9 % A 4 T ) Pk &L
A B S IR RRAE IR BTG PR LA B S AR A

AR
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