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Abstract: The investigation of redox-sensitive elements characteristics and 3D fluorescent spectroscopy to groundwater from
JiangHan plain, were conducted to understand the biogeochemical mechanisms of arsenic mobilization. Groundwater geochemis-
try indicates that the occurrence of arsenic is closely associated with the geochemical processes of Fe (III) reduction and organic
matter oxidation. The fluorescent spectroscopy characterization of dissolved organic matter (DOM) shows that the reactive or-
ganic matters mediating oxidation-reduction reaction prevail in groundwater and arsenic mobilization is linked with the mi-
crobes-mediated reductive dissolution process of iron (hydr) oxides, in which DOM components are probably involved in the
process electron shuttle and thus enhance arsenic mobilization through catalyzing the oxidation-reduction process.
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Fig.1 The location and the surface geology in the study area
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Fig.2 Piper diagram of groundwater from the study area

F1 WMREMTRERUFERGEITER
Table 1 Statistical descriptions of groundwater chemical pa-

rameters

=i SERiA F-HMH RME /MHE
pH 7.2 8.3 6.5

Eh mv 16.4 120.3 —96.2
EC uS/cm 756 1576 241
Nat mg/L 22.8 80.1 3.7
K mg/L 2.21 23.30 0.29
Ca®* mg/L 60.4 126.7 19.6
Mg+ mg/L 29.2 54.8 5.1
Fedissolved mg/L 7.48 18.94 0.27
Fe?t mg/L 6.04 15.77 0.22
Asdissolved pg/L 67.22 972.93 0.93
Cl— mg/L 10.46 74.40 2.23
HCO; mg/L 371 563 55
NO;~ mg/L 33.3 119.0 0.8
SO %~ mg/L 20.5 187.9 3.4
S pg/L 12.35 34.00 5.00
NH, * mg/L 1.61 13.81 0.04
Si0z mg/L 14.31 19.78 6.39
DOC mg/L 3.1 10.4 0.7

B DTRE L A RS HCO; — ¥ BE I B[R] AR 4
TEA R, Al eJE th TR ) 5 — S84 4y Cln — Ay
) T K 2B UL TE (Smedley and Kinniburgh, 2002;
Sracek et al.,2004).
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LG R R BB HH B O T A 0 e 53
SR HIRAE LR 50 A e SR T TS X AT

PHE) . NE da 255 F W As 5B B2 1Y
ZHET Eh 072846, H Fe 5 Eh 5B i 2 1E A5
(Rep =0.54,0<20.05) , 5 B /K FH i =5 22 5 2k 138
Jrad RRER R A — . T3 A As A PLIR M B 5
WAL R (B Ab). DL FAE B3, H R K As
(A 55 K )3 SR BILJTE 1) Ak A3 i A P A %5 1)
33 BUYRBERAREE

FI A Phreeqe XFERA™ W10 A RE FEAT 1158 FF X 45
RIATGE oM, H A5 SR S AW ) BB 1 1 i 1
PGB AR R a5 L LT BT A A B
BRA R T v FRR S L T 56 Yo iy Tk th e E B A
AR TR AR (& 5) . 4 A J= 358 AT #E 2 [A]
FELEEH R I DTVE 5 0 TE & ALK , Sracek et al.
(2000 F8 IHAEX A G TE T it AT e A T T 2k &L 4
) A B SR AT & JR) 1 AT ) 2% 1T R
FH R K. B S 0L X SR IT E  BTA RE
ST BRI, — B I AR 5 1) 3 1 e 4 13 B B
R DTVE T REPEAR . BRI » b T 7K A 143 D B
R T I A R 5 A R R IR A DU DE S PR AR P BB 2
AT SCITR T R PR S B RIR LA DG AN W]
1) JE AL

XF— MO T 25 d A T A AR R 28 Can gt
PR RERETD T JLT B A A AR RN 46 BT R T
T Z T KRS (56 90 BTG TR E A4k
S FRABFLRES (B ). L BFAK En {5, %58 T H
I | B R AR B A8 A e 35, 45 3R R L A AR
RIS 57 25 A 4 T 5 At T B 4 B d, G v g
PO UN SRS SR TE A P Wi kN (AT
3.4 DOM EHER

TR = 4 5 G i ARG = e i T 7K i e
AL (DOM) #1472 i, 47 F] F i — 25 AR AR
Y — AR T T A/ SR A 8 ) ik
R 35 AL HL L A SE AT B F 3 B (EEM-
PARAFAQO) J7 kX 965 B AT i dr, 5 2 B
DOM 4 73 [ FFAE DG AT 00 bl 5858 HY 5 o
Jt: DOM 24153« PR Bl i 24 i 7 o 2 43 (C1.,C2) ,
PR R 28 B FE B 4 43 (C3 . C4) Al —F 28 KL
BR4H 53 (C5). o C1, C2 ¥ 55 BRI 9O EAE
61 C3.CA 5 L HiE Y S A= W V5 1) 3 Dt T P A AL i
DECRHEARRL s C5 B E i AE My i 26 0. 24 R 41
43 (G FAi DOMD. A |, 7R )2 R K B Bl A= 8 3
JB 2L 4 v AT B 25 DOM 41 45338 (8] B % 58 A5 8 I,
6 FI 2.
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Fig.3 Relationship between redox sensitive element species
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Fig.4 Relationship of Eh with dissolved iron and dissolved arsenic with organic carbon
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Fig.5 Statistical description of saturation index for specific mineral iron species
550 550 550
500 500F 500
E 450 @ §450-© @ B 4s0p
5 400 E 400r £ 400
350 350F 350k
LB C1 %?é E)Z C2 & R C3
300 1 1 1 1 1 300 1 1 300 1 1 1 1 1
250 300 350 400 450 250 300 350 400 450 250 300 350 400 450
Ex.(nm) Ex.(nm) Ex.(nm)
550 550
500 500
E 450 E 4sop
E 400 £ 400F
350F 350
AR C4 [j FKEHEM C5
300 1 1 1 1 30001 1 1 1 1
250 300 350 400 450 250 300 350 400 450
Ex.(nm) Ex.(nm)
B 6 AT kbG8 8] s a YU A o = 4o ig E
Fig.6 3D fluorescence spectrum of DOM components determined by PARAFAC method
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Table 2 DOM components identified by fluorescent EEM &. PARAFAC
Mot S KR /RS NSRRI/ A o e R ] EZ PN
. C10:310(<2250)/426; Stedmon and Markager(2005) ;
oy

Rl A R 3 CL 320(250)/416 P BRAR : 310(<(250) /418 Cory and McKnight(2005)

i e S B BT 43 C2 360(260) /440 AP EN VTR LI X WAL ) Stedmon and Markager(2005)

A A R 4H 4y C3 270(380) /484 SQ2: 270(375) /462 Tl A ik oY ik R ER 2 Stedmon and Markager (2005)

. . . Q3:<C250(300) /388 T WIE A AL HEBR S Stedmon and Markager (2005) ;

iy W/

WEMREFAS O 230(300)/426 RIS :310/430 Cory and McKnight (2005)

- p G At ST . J P 5 .
B ERD AL C5 280/350 C8:270/350, LW IR €4 5418 5 Stedmon and Markager (2005) ;

L6 %152 : 280/356

Cory and McKnight (2005)

PRI S50 I ) A B IE A SR AR - 1T AR AL TR
C4 551 B854 Ji 7™ 9 W) 3 B Ay 97 R 5 56 2R B AH R
PEARG B 22 I S e 1 PRI RS B B AL~ 1 5
PAGAACIE R R TE I s 5 B R I L PR R 4

Or- SR BN — BN IE A S (B 7D M R 2
G352 0.55.,0.47 Ui 3 57 L T K F LA

AT KR T oh KO AMRA n C5 S ™Y
22 BUUHSER 2R X5 5 WA 200 W5 R 9 17 0 AH
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Fig.7 Relationship between humic quinones and dissolved arsenic
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Table 3 Correlation relationship between the relative con-

centration of DOMs and redox sensitive elements

25 Asdgs  Fegw Fe?™ HCO;~ DOC S
FJET F C1 0.53 0.37 0.24 0.27 079  0.28
KT C2 0.54 0.37 0.24 0.30 0.79  0.25

BREKIA R C3 0.55  0.41  0.47  0.21  0.81  0.42
JERER AR C4 047 0.28 — 0.20  0.48  0.06
s DOM C5  0.25 — — — 0.34 —
= RN SO S BE TOA 5% A BB R AR Y B TR Y
fFE.

Wi XS5 R R TR AL S A S R

AR R A 5 X — i R By R
AU TE 4 i AR f T O AR L R R S
AR T REP 8T T 1 7 RAT AR A AT
A HEAL A A I S SRR A .

IKARE 53T B R BT X 7K S 2 A o
LI IR Ca-Mg-HCO; BUK ., FRITER AR
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KIS BRI 2 B B B RSF LR 1AL
W JEUS PR A5 ER B BCA LR Y 5 AR /8
KRR T2 B2 4% Tl RO i HLAS R Y
i SR BB A 8P 0 i e R AT 4 D0 50 2R BRI 4R
e, JEHGRICE TE Bk R R A BA 18 SRk 2 A
R A ) A DB 2 T R AR S A Y
71

HIRAEA YL I PO R Bt — 248w 1wl
RE AR5 AL R HUER AL A L. B 5 B P IR A0 2 S
BH SRS AL 0 K 5 KA DOML [AEAE S8 7R T 3 7K
PAAEREE Y 5 N AR I B 1 SO A B

Ao« HAAME JF0E BRI BR2E 5 R 7K ik Ji ™
YIS R R 28 DOM Al fES 5 T8k iR
TR A A IS e A SRR SR AR R 3 ) S
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IE JEE R 5% L X — 1 A v 5y KA LA 8
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