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Abstract Heayy metals( HMs) are highly toxic and do nof easﬂv degrdJJe in the enyironment. They can dccumuldte in the human body through the food chain, wil serious
impagt§ on th ecological ertyironment and human health. In this studv, 14 samphng sites along the mainstream of the Yellow River werg investigated, and the total content and
chemical fractions of si¥ heayy metals( As, Cd, Cr, Cu, Pb; and Z#¥) in stlmf:_r_lLﬁ’V\ere analyzed. The geo-accumulation index, potential ecological risk index, and risk
assessment coding were used to assess the contamination level and bioavai'labﬂ'i.t‘jv of HMs in sediment. Principal component analysis and redundancy analysis were used to
identify the! main sources of HMs. The results showed that the average content of heavy metals was in the order of Cr >Zn>Cu>Pb > As > Cd. Cd had the highest excess rate
relative 16 the background value of each reach, reaching 85.7%. In the sediments, As, Zn, Pb, and Cu were predominantly in the oxidizable fraction (F3; sulfide and
organic matter-hound) , Cd was mainly occupied by the acid-soluble( F1; exchangeable and carbonate-bound) and a residual fraction( ¥4 ; mineral matrix-bound) , and Cr was
predominantly in the residual fraction. As, Cr, Cu, Pb, and Zn showed the lowest bioavailability in the upstream, increased in the midstream, and finally decreased in the
downstream. The risk assessment showed that Cd, the element with the highest pollution risk level in the Yellow River, was prone to pose a serious threat to the ecological
environment and should be prevented and controlled first. The PCA and RDA analyses revealed that fine sediment and total organic matter controlled HMs contamination.
Therefore, the prevention and control of soil erosion and sediment migration should be emphasized to control HMs pollution in the Yellow River Basin.

Key words: Yellow River; heavy metals( HMs) ; sediment; chemical fraction; pollution assessment
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Table 1  Detailed information of sampling sites
R SLE RS g (BIRX) HAREE(N)/(°) ZE(E)/(°)

it HO1 HifF 36.058 9 101.4503

22 HO2 Nz 36.077 9 103.7799

el HO03 TH 37.482'1 105. 191 6

(2SS HO4 M5 40.532 1 109.9229

L HO5 e 40.208 5 111.1848
N HO6 B pg 39. 196 4 111.1848
wEN HO7 Sl 38.306 7 110. 6137

wa HO8 17g 36.352 1 110. 466 2

Jer] HO09 1LV 35.6802 110.588 3

METE ] H10 ] 35.3709 110. 441 1

R H11 S} 34.6112 110. 454 1

FBH H12 TR 34.9187 113.638 4

Wil H13 g 36.298 7 116.3329

Fil H14 IR 37.5475 118.3130
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Table 3 Classification standard of potential ecological risk
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