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Abstract: Long-term uptake of high iodine groundwater (iodine concentration =>100 pg/L.) leads to thyroid dysfunction. Natural
organic matter is considered to be the key factor affecting the formation of high iodine groundwater. In order to figure out the impact
of molecular composition of dissolved organic matter (DOM) on iodine enrichment in groundwater, the DOM in shallow
groundwater with different iodine concentrations along the Middle Reach of the Yangtze River was characterized by FT-ICR-MS.
Results indicate that iodine was easily enriched in strong reducing environment, and iodine concentrations in groundwater had no
significant relationship with DOC concentrations, but had a significant positive correlation with numbers of DOM molecules.
Compared with low iodine groundwater, DOM in high iodine groundwater characterized with greater uniformity and diversity,

more oxidized and unsaturated molecular composition, containing more aromatic structures. The enrichment of iodine in shallow
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groundwater along the Middle Reach of the Yangtze River was closely related to the molecular composition of DOM. Complexation

of DOM molecules containing aromatic structure with iodine plays an important role in the formation of high iodine groundwater.

Key words: groundwater; iodine; dissolved organic matter; molecular composition; F T-ICR-MS; hydrogeology.
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Fig.1 Location of sampling sites and spatial distribution of
iodine concentration in shallow groundwater in the

study area
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Table 1 Statistical summary of basic groundwater hydro-

chemistry in the study area

BB (n=32) AR /M M
I(ng/L) 1590.0 2.2 189.0
pH 8.04 6.85 7.19
Eh (mV) 157.0 -171.0 ~104.1
TDS(mg/L) 1308.0 90.0 503.0
Ca’ (mg/L) 273.0 41.7 154.0
Na'(mg/L) 98.0 9.7 20.9
K" (mg/L) 136.0 0.4 6.4
Mg*" (mg/L) 128.0 10.1 42.1
NO, (mg/L) 79.6 0.3 5.1
NO, (mg/L) 3.0 <0.01 -
CI' (mg/L) 77.4 0.3 7.6
HCO; (mg/L) 1753.0 127.0 769.0
SO,”(mg/L) 880.0 <0.01 -
NH, (mg/L) 22.7 0.01 7.0
As (pg/L) 588 2.4 171.0
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Fig.2 Relationship between iodine concentration and DOC

concentration in groundwater
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Fig.3 Histogram of the total number of DOM molecules in

groundwater with different iodine concentrations
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Fig.4 Mass spectrum analysis of DOM in groundwater with different iodine concentrations
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Table 2 Results of DOM aromatic index in groundwater Al 1+-C—050—S—0.5H (2)
mod

samples with different iodine concentrations

DBE-O=3 (%) DBE-O=7(%) DBE-O=11(%)
LR K
3 Almud AImod AImod AImod AImod AImod
Tk g
>0.5 =0.67 >0.5 =0.67 >0.5 =0.67
24.6 pg/l. 6.25 - 60.22  4.304  60.00  40.00
33.5pug/L. 11.67 057  75.86  10.34 - -
93.1pg/L. 1328 059 6842 11.96 93.33  68.89
230 pg/L. 36.12 490  86.34  28.29 92.86 35.71
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Fig.9 The relationship between the number of C atoms in groundwater and the molar mass of DOM (ranging from

300 m/z to 600 m/z)
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BEVT LA ¢ K VT P R K b ML 43 T 41 IR O K R i B 1 95 7% 147

T AE B R E TR A B D, O A 0 A HL
T A e #E i A R (Kellerman ez al., 2018 ;
Lu er al., 2020; McDonough ez al., 2020) , X 7E
o K DR 5 v R — A A O Y [A]

i 22 R/ AT A R K AR R EE S R
ML AR BE 55 1 DOM 43 1 %, 454 DOM 1 T & 4
BURFF S B — A E e p iR A0, 87
CETFHYE OJEFHZ fA [ . [/ — 15", b %
e B HE I, v K K ST A AR AR AT AR 51 B
AR K K, 20k AU T4 H B sk e >
14 g8 13 2 L AR K G, 3k — B i B T Z Rl 8 v
e B KO AS T RN R R v A O AR AR IR ) DOM
BHWARMOK Z 0 R 5 R — 57 Ry &
7K # DOM 43 A L, IR LK 9 DOM 43+ & 2 DA
BEMCETFEBI, g -5 (CHO% T+
24) , Lk N 24.6 pg/L W U C IR 7 B07E 16 B
T, AT A R ALK R 4R C R RO BT 16, B
F T 10, X R TE C R FHOR O Ji 75 =z Ml
{8 5 B9 I, K B K B DOM 4> 7 0 O Ji 7 %k 1t
o WK v b K R AT RE A T & AR TR ik A
OB 5 R, AT LR AR R R B v DOM 4y T
B 5MEEN YR EDTRE(-9).

ST 1T N i o T = [ T U= ) A N
DOM 1y 22 5, K BUBLAY & 4R £ 2 5K b A i Fi 2
JE A DOM A 56 .Qiao e al. (2020) K& B
A R UK R DOM H A A0 R 4 b R
ISk s A INAEL 7/ R DR G R R S
AW 5T AT SR R K T DOM AL, B 5
B AN TR) , AS [v) A= 9 ] R P % A5 LS5 28 T 2 5 i
A ) b BR Ak A R < AR T R R v A LT S
W) A (Chen e al., 2002; Waite and Trues-
dale, 2003) , W B 7£ L 1 i B 7 33 A 90 6 3h o 7 v
Wi & A HIL B 43 M 0F K Hp s i 2 5 AR T )
FHYEAR &7 EHSM M A L T 454G XA L
oy F 5 5 5L R AR WO R R S5 e 26 P ORORE I TR
B T A ML o 7 B (il (Kaplan ez al., 2014). J5 &:
A4k 52 X%F DOM 1 43 1 25 B RUE i 45 AE 25 17 38
5, A L F AR FRLE AW DOM
O F 41 AT 22 5 6 R MR KO R AL A R R, A
MR K R AR BILER Y B 9 L T A B

4 4k

(1) @& MK 7K 4k 2% 25 B L) HCO,-Ca-Mg %I

F, H T K FEAEE NO,™ LSO MR AR, NH, ¥
)RR S, IF H DOC ¥R B A M g B K T
(4 EL ) BR K, R A R ER B R w A HL R
ML EENE.

(2) FBUK I DOM 43 F AR MUK 35— 24
PETE SR, S AR B T 2R UOK R R B CLiL G
Yy, 3X e BT A K R B BE A5 A g A R R AR
AN 5y B BRI, 3R A 25 1 5 T

(3) il R 7K DOM H 8K LK DOM 437
TR PR R R B TR, B 2 Y A R A KL i
WHEM TR EEFELES A ARMEESE N
JoH R 5 05 A M S5 M Y K 43 F DOM A 6, it 5 35
PR S5 F A LT 4 1 200 45 G LB R R U R
K R S S 5 v (A DG T Y R ] R

B RMHILE LT RAR G R RG X

MEI)
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