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Using Isotopes to Trace Sources of the Heavy Metal Contaminations of the River:

For Example the Zinc Isotopes of the Seine River
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Abstract; In this paper, we introduce the research background, analytical methods and the applications of zinc (Zn)
isotopes as tracer of metal pollution in environment. We will focus on Zn isotopes as a probe of metal contamination
in the Seine River, France, The essential prerequisites for using Zn isotopes to trace contamination sources in river
systems were discussed and the detailed explanation on how to use Zn isotopes as pollution tracer was given as well.
At the same time, we also give the following perspectives on study of Zn isotopes in river system: 1) isotopic varia-
tion of Zn isotopes with size and mineral phases of suspended particles; 2) isotopic fractionation of Zn isotopes dur-
ing incorporation of Zn by riverine organisms; and 3) variation of Zn isotopic composition and the related mecha-
nisms during the retention of Zn derived from the atmospheric deposition and agricultural fertilizer in top soils of the
basin.
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KB EE.

BT8R A AT R, IR R KR
SMWESREMAKEREBOEERE. B, XY
WP MEERENTRANR, BT Z AR T
RN R R, hEE RS YA
MR ARKERBANEE., FANRERITR
HEBBGERRUETHO FEANER., MHRME
HEAT RS e IR R BR B 5T AN AT L BH B V5 B W TR 1Y
KRB ETREEAS B RENA BT ESBISEN
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John et al. , 2007b, 2008) , 4 [l F 7T I K 7 5 B
BHENERBEMANRIGRE. RN, T2 E£YH0
BRAL 2 1R CE W ROl AR A YR M 2 RS #B
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nal element normalization) (Albaréde, 2004; Ma-
son et al. , 2004; Chen et al. , 2009b), A& fhinHE
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FRAEIE T BR AN 48 38 S 49 5 & 1 25 19 32 TRl (Maréchal
etal., 1999, 2002; Mason et al., 2004; Chen et
al., 2009b) ., AMRERIESFRAME REEWR" A
AT LA BR A% A B2 M e 1 52 W L ek 2D A v AR
it P T P B 26 BEHERR — Le AR AP R N AR R4 VI
WL TR % 7 A M F 4R (Chen et al. » 2009b) {HIZ )y
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20023 Mason et al. , 2004; Chen et al., 2009b),
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and Unli, 2000; Klavins et al. , 2000; Li et al.
20013 Santos et al. , 2003; Meybeck et al. , 2007;
Jara et al. , 2013), VF Z B} 2 (] REAN TS YL IR AR AT L 1)
WA ESHEMFEALEREE., BRMET N
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i 155 W B 4x J& Wk B (A0 Zn, Cu, Pb, Ni %) (Gaillar-
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VA A e A AR BT B AR 1 S T O
B — KRS TP BE AL Y LB AR N AR E 5
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Pokrovsky % (2005) fF 5% 2 B A HL4) A & AL 40 4F 4
JROT R A RR I RE T . T A W R P
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(2008,20092) 18 1 Wk isd 72 vh e B LR 2 1 I

8% Zn in dissolved load(A)and in suspended sediments(B) (cite from Chen et al. ,2008, 2009a)
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1000(1-¢) X Ky X[ SPM]

1+oX K, X[ SPM]

B K, B 10" L/kg(Sauve et al. , 2000), ¥
418 & BR 0. 9998 (Pokrovsky er wl., 2005;
Gélabert er al., 20063 Balistrieri e al., 2008),
Chen S (2008) 115 H 2 9 {0 £ 05 I 254 7 72 2000 ¥
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I AR B AL (1%0) , FE45 s br Ky (HE
E /N T AR B SR R A Wk T S R Y 107,
R R 25007 Xof S 499 YT A () A7 35 40 1 19 78 b B i R B
2. FAh G5 G A BRI S S IR RS SR
M EHARZIE A K FE, Chen 25 (20092) A /W |
B RS B SV R S BT E 2 () G A U (B R R T
1B, 158 1 5 909 0 22 V7 SR 4 5 A S R B 5 1 & TR A7
#, 5 Balistrieri % (2008), Juillot % (2008),
Gelabert % (2006) , Pokrovsky 2§ (2005) fi BF 5% 4%
SRAA T & S i — 2R BT R B AR L AN SR BE AN Y] 4 ()
R EEERHFEE.
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Ak PR ORI B 19 0% B3 /1N SRR B TR AR R A R
ZH B s R B i T 5 7 72 . Chen 5§ (2008) 75 3
3% ZnfH 5 I 8 M &5 5 — B0, 1E B I = R A 2 B F
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4.2.4 FAREMFEFHSTER L ETMRGHH T
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Fig. 2 Zn isotope compositions values in different sources

(From Chen et al. ,2008, 2009a)
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Fig. 3

8% Zn of dissolved load versus Cu/Zn molar ratios for the whole set of samples (a) and 8 Zn in dissolved

load versus 8 Zn in suspended sediments (b) (after Chen et al. ,2008, 2009a)
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KA ya sy sl FA 1L KHFRH AB.C =
WL S B E R A X 3% Cu.Na,Cl.Cr,
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