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Abstract: On the basis of the sediments of Taiyu River, a secondary tributary of the Yellow River affected by the gold mine develop-
ment, 16 surface sediment samples were collected along the river and 10 reservoir sediment samples in vertical section were collected
in layers. The values of heavy metals Hg, Pb, Cd Cr, As, Cu and Zn in the Taiyu River sediments were determined. The Hakanson
potential ecological index method and the Tomlinson pollution load index method were used to evaluate the degree of heavy metal
pollution and potential ecological risk. The results show that the mining activities are the main factors of heavy metal pollution in the
sediments of Taiyu River system The coefficient of variation, enrichment coefficient and maximum pollution coefficient all show that
heavy metals are the characteristic elements of Hg, Pb and Cd in the sediments of Taiyu water system, and the mass fraction of Cr and
As is close to the background value of the region. The surface sediments of Taiyu water system are affected by extremely heavy pollu-
tion of heavy metals, and are more seriously polluted in the mountain section than in other areas. Hg, Pb and Cd in the whole basin
have strong potential ecological risk, and the potential ecological risk of Cr, As and Zn is slight. Sediments are extremely polluted by
heavy metals. The ecological problems are mainly the potential ecological hazards of Hg, Pb and Cd, and their pollution and ecologi-
cal damage are all higher than deposits along the flow. The evaluation of potential ecological risk index highlights the toxic and harm-
ful levels of different elements, the Pollution Load Index focuses on the degree of contamination of the sample space, and the comple-
mentary use of both is conducive to a comprehensive evaluation of practical problems.
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Fig. 1 Diagrammatic map showing sample collection
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Table 1 The background reference and

toxicity coefficients of heavy metals

JLE Hg Pb Cd C As Cu Zn
C/(mg-kg') 025 25 050 60 15 30 80
TR REL 40 5 30 2 10 5 1

FR2 BEASKEIBEH®R) S RINE
Table 2 Graduation standard of R;
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Table 3 The rank partition of pollution load index
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Table 4 The contrast values of heavy metal elements
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Table 5 The content of heavy metals in the sediments of Taiyu River
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Table 6 The content of heavy metals in the sediments of Taiyao reservoir

mg/kg
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Fig. 2 The content trends of heavy metals

in the sediments of Taiyu River
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Table 7 The concentration factor of heavy metals

in the sediments of Taiyu River

(VA Hg Pb cd Cr As Cu Zn
¥ 13040 330.00 57.00 0.64 0.13 19.93 4625
&Y 572.00 75800 179.20 1.61 022 5250 112.50
Piiy  980.00 873.00 166.20 1.04 0.07 29.17 112.50
FIHYM 40800 306.00 6120 030 0.15 14.67 39.38
KEKEE 163.20 150.00 3320 1.05 031 9.83 21.88
HIE 13040 7720 1044 092 0.09 11.00 6.88
JESKZK 4480 14020 880 0.54 021 5583 7.43
KEHAL 4080 123.60 17.00 048 035 13.53 10.31
TR 272 2876 10.88 0.57 0.06 2.69 461
I 2228 2440  1.80 1.19 0.07 1.78 151
IR 1720 2352 244 052 0.09 1173 1.06
FFIEA 1820 2476 142 049 0.08 320 2.06
BRI 3656 4220 244 095 058 7.00 1.86
PXUF 4880 15820 520 049 048 9.03 438
AH 4520 9200 580 041 067 10.67 3.44
W 40.80 5356 2.00 148 0.65 1027 1.69
A 168.84 20034 3531 079 026 1643 23.61
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Table 8 Potential ecological harm index and factor of heavy

metals in the sediments of Taiyu River
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Table 9 The concentration factor of heavy metals

in the sediments of Taiyao reservoir

W /em  Hg Pb cd Cr As Cu Zn

0~8 3712 334 704 0.84 0.28 18.67 41.25
18~16  315.6 408 106.4 042 0.17 2833 79.69
16~30 1112 1004 203.6 037 021 51.00 132.81
30~35 282 3884 654 025 0.16 31.67 36.56
35~46 624 738 185 045 0.16 40.67 118.75
46~77  90.8 1132 438 035 0.14 11.67 28.75
77~84 282 3556 106.4 041 0.10 31.33 67.19
84~122 78.8 149.6 494 031 0.10 12.00 32.81
122~150 468 528 93.6 0.74 0.14 3500 67.19
150~165 154 452 84 066 0.05 277 1938
YJEH  363.98 406.4 9324 048 0.15 2631 62.44
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Table 10 Potential ecological harm index and factor of heavy metals

in the sediments of Taiyao reservoir

BRI /cm E R HY
Hg Pb Cd Cr As Cu Zn
0~8 14848 1670 2112 1.69 2.77 93.33 4125 18769.04 AR5
18~16 12624 2040 3192 0.84 1.73 141.67 79.69 18079.93 AR
16~30 44480 5020 6108 0.73 2.08 255.00 132.81  55998.62 AR
30~35 11280 1942 1962 0.50 1.56 158.33 36.56 15380.96 A5
35-46 24960 3690 5550 0.89 1.56 203.33 118.75  34524.53 58
46~77 3632 566 1314 0.71 1.39 58.33 28.75 5601.18 AR 5E
77~84 11280 1778 3192 0.82 1.04 156.67 67.19 16475.71 58
84~122 3152 748 1482 0.62 1.04 60.00 32.81 5476.47 fR5%
122~150 18720 2640 2808 1.48 1.39 175.00 67.19 24413.06 R5%
150~165 616 226 252 1.32 0.52 13.83 19.38 1129.05 fR5%
FEE 14559.2 2032 2797.2 0.96 1.51 131.55 62.44 - -
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Table 11 The highest pollution factor and pollution load index of heavy

metals in the sediments of Taiyu River

N Cr PLI LS PLI PLI
fre Hg Pb cd Cr As Cu Zn () TR (1) (IX1%)
&)%) 120.74 173.39 101.79 0.48 0.12 21.02 40.57 14.02 &

FRE] 529.63 39828  320.00 1.22 0.21 55.36 98.68 36.93 e
[LLRES) 907.41 458.70 296.79 0.78 0.07 30.76 98.68 29.58 e 15
FiHW 37778 160.78 109.29 0.22 0.14 15.47 34.54 14.13 G
KEOKFE 15111 78.81 59.29 0.79 0.30 10.37 19.19 11.90 e
Hl 120.74 40.56 18.64 0.70 0.09 11.60 6.03 6.28 T
HERAR 41.48 73.67 15.71 0.41 0.20 58.88 6.51 7.63 T
KEdL  37.78 64.94 30.36 0.36 0.34 14.27 9.05 7.36 LG 6.49
Tk 2.52 15.11 19.43 0.43 0.06 2.84 4.05 2.14 G
IR 20.63 12.82 3.21 0.90 0.07 1.87 1.33 2.00 G
st 15.93 12.36 4.36 0.39 0.09 12.37 0.93 2.31 [ 379
SRR 16.85 13.01 2.54 0.37 0.07 3.37 1.81 1.91 rhiag:
i 33.85 22.17 4.36 0.72 0.56 7.38 1.63 3.98 LG
PURUATF 45.19 83.12 9.29 0.37 0.46 9.53 3.84 5.78 LT
AL 41.85 48.34 10.36 0.31 0.65 11.25 3.02 5.44 i
HH] 37.78 28.14 3.57 1.12 0.63 10.83 1.48 4.59 ot

TFHME 156.33 105.26 63.06 0.60 0.25

17.32 20.71
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Table 12 The highest pollution factor and pollution load index

of heavy metals in the sediments of Taiyao reservoir

¥ /em Cri PLI TGy PLI

Hg Pb cd Cr As Cu Zn (5 TR (1)
0~8 343.70 175.49 125.71 0.64 0.27 19.68 36.18 19.08 L&
18~16 29222 21438 190.00 0.32 0.17 29.88 69.90 20.09 ik
16~30  1029.63  527.53 363.57 0.28 0.20 53.78 116.50 35.31 e
30~35  261.11 204.08 116.79 0.19 0.15 33.39 32.07 15.23 L&

35~46 57778 38777 330.36 0.34 0.15 42.88 104.17 28.87 ik 15a1
46~77 84.07 59.48 78.21 0.27 0.13 12.30 2522 8.87 5
77~84  261.11 186.84 190.00 0.31 0.10 33.04 58.94 17.77 e
84~122  72.96 78.60 88.21 0.23 0.10 12.65 28.78 8.86 i
122~150 43333 27743 167.14 0.56 0.13 36.91 58.94 22.87 e
150~165  14.26 23.75 15.00 0.50 0.05 2.92 17.00 3.49 e

EHME S 337.02 0 213.54 166.50 0.36 0.15 27.74 54.77

As 75 9 RHUNF 1, I Hg . Pb . Cd . Cu Ml Zn
SR EGURR ) T ) L AR ETS YT R

30 ®

AW XS S A e kA G vE T i b ) E
S E i, AT R e D A R TR B IR (R
13) R, KM ESEICR G SRV ESE
TLE ARG &8, MR IREE £ 8 T
R R EEFEME . iAW R, #EOCHIX He
TG MR SRR, AT 433 RS
Jir Hg o 2R FEORIE TR /INVRIEHR St Fi
B4R , RIS ICe i He £ ZORIE T
S HEE WA B, Pb.Cd . Cu. Zn LR R H 4
WA S BRI, 520 D36 shagma s K,

XL 2 R B PE M A R A, ) b, B R
BRI 5 25 15 Y PR B AR B — U 3 T Hg  Pb J2& KR
IR R VTR 5 Wi 5 B (B B T 4 B T R i B R AR

w

*13
Table 13

and tailings slag and its ratio

MRKERET BPESRTETHRERALILE

The average content of heavy metals in river sediments

Py AL 5 e TR 5 PR A AR 259G 3 1R ORI B e 5
R Bk K R DU I 1) | IR LR 191G
F i T L TR T R AR X 2
THEM—EE . Sy —TJr i, RO AR A e T R A
KA1 S R IX 1] I LARE X 70 AN R 4 IR UL R (1918
HRREL, 5 e G 5 BOE IR R0 |
DX b e A 24 ] b 9 R A A

T TEA G F AR BOLAL TS e 5 AW 1
R ALK i R AR BRI T B R T R X
FEAE AR SR, t A T RICER 1Y SRR 2 P
Wi 2553 000 5 1575 R 2 TR T R IRAF A% Ak
AU DI 5 22 S Ot L, TR T X2
IS8 15 Y A RE I, (R 55 1 17 Jm) i 2 ) 2 e A2 2
OV o 15 S BT 18 0 I e — a5 (X380
TR G R RGBT R f X ZR 5 1
YRR RE , PP DX T ) 75 B 22 M B SR T 3R S [
PR, A TSR BRGE i, W 2% s i 75 YL R BE AT 43
G, It RS IR {5 Qe vk i R IC R [
IR 3 B 75 G FR RO AN G R 3 A iR 22, B
BITIEBA BN R 15 YR 5 A 5

llo A5 2 FHIEEE S, RE S A Hu AN Al

SOk ZR DR BB Jm TR AR

Hg Pb Cd Cr As

JETR A A/(mg- kg')  42.21 5008.44 17.66 47.44 3.94
B b5 B/ (mg kg') 5549 203415 226 30.55 2.68
A/B 076 246 781 155 147

Cu
492.82 4 %25 B
393.4 i i
125 (DF M IE SR K IG K R VB 4
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SRIG Y, L X BTG YL 1 LA 7 B H
Pb.Cd HA TR INEAEEBIEE , Cr As Zn IIIEFE
AEBEFERM . KIG/K RV 0 25 2 DT
#B=Z 3 4 8 UG R B RIS g, A A R LL He
Pb.Cd RS faE N, Hig e 5 aE
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