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Abstract: Dissolved organic matter (DOM) is critical to affecting heavy metal migration and transformation in
water. Zijiang River, the third largest tributary of Dongting Lake in Hunan Province, has a high level of antimony

(Sb) mass concentration due to the rapid development of the antimony mining and smelting. Excitation-emission
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matrix spectroscopy (EEMs) and parallel factor analysis (PARAFA)were used to analyze the source and
characteristics of DOM in Zijiang River and its indicative significance on antimony migration. The results show
that the mass concentration of antimony in the river water in Zijiang River ranges from 1.50 to 62.20 ug/L, with an
average of 7.26 pg/L, of which 55.56% exceed the antimony minimum limit of 5 pg/L. DOM of Zijiang River
consists of three different components (C1, C2, and C3), which are terrestrial sources, humic-like substance, and
the quinone-like humic substance used as electron transport tool, respectively. DOM is mainly composed of C1
and C2. Antimony migration and transformation are influenced by DOM in two ways: The quinone-like humic
component, as an electron transfer tools, participates in the reduction of DOM and iron oxide; the complexation of
fulvic acid with antimony results in the formation of DOM-Sb complex. The two approaches synergistically
enhance the enrichment and transport capabilities of antimony in the Zijiang River. This study will provide a new

direction and theoretical basis for the source and prevention of river water antimony pollution in the Zijiang River.
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Fig.1 Location of the study area and sampling sites for
surface water
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BT 40 mL BRI, A AR 4 °C BEOGIRFE -

W 58 X BT 2R K FE Y pHL ZK IR . L5 3R (EC) LA
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Table 1 Description of fluorescence spectral parameter
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TR k3370 nmitf, 29470 nm5 HERIEA LT & <14, B HLY; >1.9, YRR,
(fluorescence index, FI) 520 nm T IRE Z H B LT 1.4 ~ 1.9, BEUR P IRIER A KR
A g A k3310 nmff,/H1380 nm 5 S ﬁﬂ;ﬁ;ﬁgﬁgﬂj& e <06 FVKITTTR D 0.6 - 0.8, S
(autochthonous index, BIX) 430 nmYZOGIREEZ b . o e TE 8 AT >0.8 SR AY A A A URARE
LB Tk
JEE Ak B k4255 nmit}, j 4435 ~ 480 nm'5 - - 1.5 ~ 4, HA 558 b RFAE;
( humification index, HIX) 300 ~ 345 nmZ [5G0 BE 2 FIHY HLfE FAEDOMPER LR 4 ~ 6, BAHGRIE B
3 @®= DO K 15 T L e B A U Bk, 26 AR T L i

3.1 LI BTK RS RRE

ZIKEJM POR AN DI €7 R X T IR 370 3 A
NI, FE bR %ﬂn%@zﬁﬁmo VLI K pH 1 43
ML R 7.99 ~ 9.12, “F-¥{EH K 8.33, pH ZEfLE/N, %
& bk 55 m e UK . YT K DO B R HERE 4> AR T B N
7.63 ~ 11.01 mg/L, *F- ¥4 9.35 mg/L, DO /K ¥, &
WK BT 4, KA Beam i B e 11 o = v i By

BORN R Ui BEW S, 98V B U B K R Y A RE
F1 855 . EC E B M KK P s RS e
FK i 8 P, BC 78K BT 43 A1 oA S — 4> B 248 A

AE NS 2 MK AR 5 75 Ge i L, BC s, K ik 2201, 3
it % 2 "] EC 19 43 A 5 A 111.10 ~ 513.00 pS/em,
SEHE A 238.49 pS/em, HE[FIAE I T L R RK
Ve, FETLIm R BOK B b B 2.
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Table 2 Characteristics of water quality index of the Zijiang River

. JCR PRI
PINES it pH EC DO DOC
Sb As Cd Cr
N 7.99~9.12  163.00~267.00  8.13~1096  1.48~2.70 1.50 ~3.36 0.83~1.62  0.02~006  0.16~1.24
- R 8.63 213.56 9.53 2.16 2.45 1.19 0.03 0.53
R .
brifi2E 0.40 34.39 0.87 0.35 0.55 0.21 0.02 0.34
5 AL 0.05 0.16 0.09 0.16 0.22 0.17 0.52 0.64
KAl 8.00~832  211.90~513.00 7.63 ~9.81 2.19~400  500~6220  2.05~321  0.02~007  035~1.64
N T 8.16 293.54 8.63 2.67 12.09 242 0.04 0.78
B -
brifi2 0.10 85.11 0.81 0.54 17.75 0.36 0.02 0.50
5 R 0.01 0.29 0.09 0.20 1.47 0.15 0.38 0.64
it 8.10 ~ 8.41 111.10~228.00  8.78 ~11.01 1.85~3.15  171~30.10 0.64~543  0.02~012  037~1.76
. T1H 8.24 206.10 10.07 2.34 7.83 2.80 0.07 0.74
UREE e
bRz 0.10 36.28 0.66 0.35 8.50 1.25 0.03 0.44
BRFRE 0.01 0.18 0.07 0.15 1.09 0.45 0.41 0.59
B 7.99~9.12  111.10~513.00  7.63~11.01 148~4.00  1.50~6220  0.64~543  0.02~0.12  0.16~1.76
Sk FHMH 8.33 238.49 9.35 239 7.26 2.08 0.05 0.67
brifiz 0.33 69.24 0.98 0.48 11.96 1.00 0.03 0.44
LR 0.04 0.29 0.10 0.20 1.65 0.48 0.57 0.65
T2 F P pHAIAS 5 R E0CN o 40; ECHLA uS/em; DO, DOCHL hme/L; HAlHs AR B4 Jpg/L .
BEVLIRIRITIK B, Sb A9 5 12 e B 43 A 5 LA 1.50 ~ F W B O — AR S R E<10% 1R 55 4%

62.20 pg/L, F I {E K 7.26 pg/L, H A 55.6%(15 1)
B e A 3 (b 3R K BR 85 0 = b 1 ) (GB 3828—2002) H
) e AR PR E 5 pg/L. BEVLIm I K & As, & Cd
FLEL Cr 1) 5t VR 5 359 A% 8 3k (i 8 /K B 5% I i s )
(GB 3828-—2002) H' T 25 7K A4 4 o A BR (8 (431 A 50,
1, 10 pg/L)™ . A8 S5 Z 8002 8 0 b o 22 55 Y 1 e
ERAS, R0 T AR A 0] 9 2 BORE B, mT L S 4 b

SR, 10%~100% B A 458748 S 7KF, >100% 14 4 %

A SR o AR AL E 4 JE ST R W, Sb Y T Ik

FWUEﬁmffﬂ*a (T RZBON 164.76%) , ¢ W ¥
YL Sb 32 2] T AN A R 15

PEUL K A& T DOC B@Jﬁ@iﬁfﬁﬁn%@ 2 A 2

JT 7R, i3 i B DOC B Joit £ Mk B 3Bk 2.16 mg/L,

H i Br DOC 1Y T = Wk B ¥ {E  2.42 mg/L, & i B¢



2024 4F B S, A5 G VL A8 VT K DOM = 4 92 SR AF M FEXH 86 3 B i35 78 = X - 195 -
or _ (s 1° DOC Ky ST W FE S {E 0 2.39 mg/L. A& 2 n] I, BT
o ] :W o (oocy, VLB i BT Sb A9 R BV B L R A

~ sof 1 .2 LA 55 DOC I v BE S A 00—

2 0 % A & 2 3.2 BILWAIIIK DOM 14154 AE

< = W = e 8 i AT B T340 7, 9 FLi 1o

2 g TR 0 B0 B R 43 B (3 A 43 5 i T 5 A G
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E annamanmmnln P
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Fig.2 Sb concentration and DOC in the Zijiang River
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Fig.3 Spectral characteristics of the three fluorescence components identified by EEM-PARAFAC
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Table 3 Characteristics of the three fluorescence components
and their comparison with previous identified components

(kfj)/mm T CE R0 SH
c1 <260(315)/436 KEHm <252§2/6402)£ﬁ0m}
2 225(280)/396 KIEFATT 29;f§?(()/3<23()7)(;i?1(1)24;[351
c3 265/476 it <227500( (3 36626) )/ ;‘4662;:;

T FE5 P EUE R AR 2 AR A

H VR PR A B A R, 315/436 nm [ IR 26 G 1) T
FEGE Y C W X ek, AR 3 i Y Bl N\ 28306 3l A YR S B ke, 1%

WD o B3k . 4143 C2 MIRRITA 2 Nk
W T 1 AN & S s, H v 225/396 nm X AL G 1Y A i
HFEVOEWE, LAKIEIRIE N E, W LT IRKA
Birh, 5 K HERCA 5%, TRl A] B 5 Al A 7= A Ok,
280/396 nm A IR 5 M, XiF I & Gt i W ) C g, 237
JE 7K 55 N A PR 252 W) R g A 90 3% s ) 1) i L, (HL
TZR BN e G0 BE A . A4 C3 A 1 A R g A
AN 5 UG, X 7 A5 e ik WA 1) F 6, Ay K U8 28 g B i
43, 5 Cory 5P 2 18 By IR 24 9% i — B, % g % TR
YA BRI G . 0 C3 I T — KR, 78
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Wk 4 FE 5 s, BV T K DOM 1Y FI 45 808
PRJ345 T 1.55 ~ 1.68, BIX 8 B K345 T 0.73 ~ 0.87,
HIX #8800 A F 3.17 ~ 5.33, 1Al 5(a) fiR, il it FI-
HIX 73 A3 AT LAAS i, B8 V0 3 BT K DOM R AT 2
Fifr 75 3, BRIV P 5 A AR D A R A AL
I LI Jo A 52 2 B A 1 4 o, W8 VLA BT W B v
Triife Bern LB, Al 5(b) iR, il i BIX-HIX ]
LA, BT i B BT R Ui BOA SR 2 A0
Az IR ARFAE, BT R i Be DOM 32 i 6 4y A Sk 5 5% 1 5
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Table 4 Distribution of spectra indices based on EEMs

Ei=t7N SN f/IME FHEIE A5 5 Z B %
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B BIX 0.87 0.80 0.83 2.50
HIX 4.68 3.77 4.16 8.82
FI 1.65 1.57 1.62 1.77
TEEL BIX 0.82 0.73 0.80 3.62
HIX 533 438 4.93 6.60
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