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Abstract: Arsenic (AS) mobilization is closely linked to redox state in nature.In basin environment, the primary mechanism
governing arsenic mobility is the reductive dissolution of Fe/Mn-(hydr)oxides which results in the subsequent As released into
groundwater. Molybdenum (Mo) and Mo isotope can be informative of the redox conditions. Moreover, Mo isotope fractiona-
tion is mainly controlled by the adsorption and desorption onto/from Fe/Mn-(hydr)oxides. This study applies Mo isotope ratio
(8" Mo) of dissolved Mo in groundwater to arsenic mobilization in groundwater system for the very first time. The Mo isotope
ratios (0"*Mo) in groundwater in Datong basin range from —0.12%, to 2.17%,, which are relatively heavier than those reported
in fresh waters. 6 Mo of Sanggan River shows a value of 0.72%;,, comparable to the average ¢°® Mo of riverine Mo isotopic

%Mo ratios of groundwater in Datong basin are positively correlated to dissolved sulfide, indicating that

composition of 0.7%.0
the formation of Mo-Fe-S complex preferentially co-precipitated the light Mo in groundwater resulting in the gradually increased
0% Mo values under certain condition. The formation of Mo-Fe-S complex might be competitive to the similar formation of As-
Fe-S complex, as is further confirmed by the weak correlation between As and Mo concentrations and the positive relationship
between As and 6°® Mo ratios. This process leads to an elevation of As content in groundwater. The relatively heavier ¢’ Mo
ratio of groundwater might be a consequence of the faster rate of adsorption of light Mo from groundwater than the rate of de-
sorption of Mo from Fe-(hydr)oxides and the re-adsorption of dissolved Mo in groundwater. The progressive processes decrease

Mo content and elevate 6 Mo ratio in groundwater, which is consistent with the observation in groundwater in Datong basin.

The indicative 6** Mo ratio of groundwater indicates that the reductive dissolution of Fe-(hydr)oxides also has important influ-
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ence on arsenic mobilization in groundwater.

Key words:arsenic; Mo isotope; Fe/Mn-(hydr) oxides; redox reactions; geochemistry; Datong basin.
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L) E B L (Xie et al.,2009; Handley et al.,
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Fig.1 Geological map of study area and sample locations
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Table 1 Mo isotopic composition and Mo, As, Fe, Mn and other physicochemical parameters in groundwater in Datong basin
= W H Ec Sz Fe?™ Feoul SO, As Mn Mo 89 Mo
s (m) P (ps/em)  (ug/L)  (mg/L)  (mg/L)  (mg/L) (/L) (ug/L)  (pg/L) %

1 30 7.80 2320 0 0.13 0.17 576.0 144.00 162.00 2.60 0.80
2 90 8.12 484 1 0.12 0.11 50.0 16.00 5.43 1.94 1.25
3 25 8.18 842 4 0.03 0.06 28.3 368.00 27.00 7.32 0.88
4 30 7.89 1870 19 0.10 0.72 237.0 875.00 179.00 2.98 2.14
5 20 7.82 1169 1 0.13 0.15 46.4 679.00 62.10 9.75 1.02
6 18 8.09 1240 —2 0.08 0.07 170.0 8.19 6.20 39.30 0.73
7 100 8.58 2000 22 0.28 1.01 82.1 221.00 23.80 14.30 1.56
8 7.23 878 42 0.01 0.03 293.0 3.66 2.30 24.50 0.72
9 6 7.93 1344 7 0.02 0.00 250.0 14.30 1.30 13.00 1.20
10 70 7.91 1865 24 0.07 0.40 111.0 299.00 26.70 2.15 2.17
11 36 7.98 436 193 0.08 0.05 12.9 381.00 130.00 1.32 1.10
12 10 7.61 1295 4 0.10 0.14 145.0 15.10 30.50 3.44 0.60
13 20 8.06 1089 12 0.04 0.04 97.2 32.30 21.90 5.58 1.09
14 70 7.78 580 28 0.03 0.62 49.3 11.10 13.70 4.49 0.89
15 35 7.86 1601 —1 0.03 0.04 237.0 3.55 559.00 27.30 —0.12
16 25 8.13 3300 12 0.03 0.03 571.0 12.60 3.69 23.50 1.14
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EWIFTTVE (Helz et al. 1996, 2004) , i 15 7K 15
PR B R AL R TR) b R KRR B R STk B
AT 11 pMLiX — L B2 AT RE B T H. S {7 (% BR 4l
e S5 7 3 38R X 2 1%, I AT B 7 A A W) AR E 19 4 [
5F Z 4348 (Tossell, 2005 ; Dahl ez al.,2010). 7 4 i
Mo-Fe-S& & W UL TE K it , iR 7K % 19 45 25 9k
e R FHUTVE , 5 20 T K b AH X & 4 5 09 4 R 7
Z U 2 P 1R AR R R AR B M T K b R [
KIS 0% Mo Ml * L IEAH X, W] [kt
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Fig.2 Relationship between ¢’ Mo and dissolved S~ in

groundwater

FAE 07 Mo JCH] W52 0, X — B4 AT M B Ol
FH H SAEHITT KW P Y Mo Bl bl 3 22 B
A7 A B A 4 R 7 2 018 (Arnold et al.,2004;
Nagler et al.,2011).

SEEG AT W R S AL X Mo B AR 5
m % ft 53 ( Gustafsson, 2003; Goldberg et al.,
2009). 1M AH X T Mo B 5 — 5i W B 57) 4k 19 %0481k
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et al.,2009; Guo et al.,2013) $HEMV EF5 8k /
il A A ALY 1 B BRAb AT R X PR A ) 1 B e ik
FERCIR SIUE TR = O NI e L A N R ZE N T R VA S
7R BT E AR R LS LR AR AL
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duction, BSR) 1 72 X} it (¥ i B %% Ak 75 A [A] 3 5% 15
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Jir s ik A 1 USRI 0 A AE 2k 1 AR
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VRl T e AN () 68V FH 285 AR R R B b Bk T 3R 5 v
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Fe-Bi fb 9 4= 152 6 W i A K 95 0 O E A i AR Ik
I SR R R 3 B R W], 57K )2 Mo-Fe-S 1y
T RORE LR 7K R B TR 4L A R (8] 2, 3).
TES' <C25 pg/L WML K SH IR AL R L 6°° Mo
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