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Water Environment Evolution and Heavy Metal Pollution Assessment
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Abstract: The mixture dilution experiment of Weihe River water and incoming w ater w as performed to simulate the water envt
ronment evolution in the water receiving area after water transfer and to assess the pollution characteristics of heavy metals in
the water environment and the potential ecological risk. The results showed that (1) the contents of Co,Cr, Mn, Mo, Pb, and V
in the mixed water of Weihe River of the Weinan and Xianyang sections decrease with the increasing volume of incoming w ater
due to the impacts of the interactions among pH, T DS, and heavy metals, and w ater quality of the mixed water improves; (2) the
comprehensive pollution index of heavy metal (Nemoro P %) of the mixed water reduces by about 60% in average due to
mixture dilution, and the pollution degree of heavy metals decreases significantly; and (3) the potential ecological risk coefficient
of single heavy metal and potential ecological risk index R/ in the water environment of the water receiving area after water
transfer reduce apparently. The average decline rates of the potential ecological risk coefficients of Cr, M n, and Pb are 50%,
70% ,and 56% respectively, and the average decline rate of the potential ecological hazard index RI is 57% , which indicates t hat
the mixture dilution can decrease the potential ecological risk of heavy metals significantly.
Key words: water- receiving area; heavy metal pollution; Nemoro index; potential ecological risk coefficient; potential ecological

hazard index; H anjing River to Weihe River water transfer project
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Table 1 Chemical composition analysis

results of Weihe River water

(mg/L)

JEK KR JR B 7K B B kK

Ph 7.57 7 54 796

Eh/mv 231 50 253 00 241 00
S/ (us* em™ 1) 569 00 681 00 146 90
WAL 489 63 578 57 120 14
ST ( LABRRES 1) 105 56 99 34 41 78
HCO3 270 08 278 18 91 21

cr 89. 05 89 05 372

So7 143 88 236 97 25 25

K* 10. 98 9 12 1. 60

Na* 5.13 500 219

Ca2+ 75. 09 71 10 35 21

M g2+ 30. 47 28 24 6 57

Co 0. 0036 0 0034 0 0000

Cr 0. 0016 0 0016 0 0009

Mn 0. 0250 0 0000 0 0004

Mo 0. 0205 0 0169 0 0008

Pb 0. 0007 0 0021 0 0000

v 0. 0032 0 0018 0 0003

Wl 2(RSD) 7E 0. 3% ~ 0. 8%, Wi L2 Bk, E4&JE
DUSE (v At o T I [ SR R R A HEAT 50 E, A1 R A
92% ~ 101 3% |0, #F& Jis ¥ W2 k. T A 58 # dh
T Y ) AR TR A 58 A A A RO N, TR S 6 A 5 R
R E T

2

21 ETEBRETAUFIE

SIS RAMBAER G, & E SR RS e A2
AL 1.

M1 RTLLE T R R R BB A KAk 48 Cos
Cr .V R FE R 2 K B2 10 39 n 52 B 3 2T B i AR AL a3
M n ¥R 3 751 B B IR A 7K 4 v B 2 7K et (35 n 52 I 22 1 T B
(R34, 6 ) FH BT A /K A Hp B Ab R38N B Moo 9k JE B
K 3G BB R BRI B Ph IR B BE A K
RIS ETHE T BRI AR
2.2 pH {a#) TAL4HAE

M2 1T LU W, Rl % K LG 4 938, TR A K pH E
S BT O TEG pH B RS KT A JE IR E
Wi, AR SCXHVR A WK pH 5 T 4w AR S PEEE AT T4
Br, &R W% 2.5£ 3.

2 W40, B BRI 4K+ pH {55 Co.
Mn MoV ¥ 2HAHC, M5 Cr Pb 2 I1E A, 2 6 A ¢
FEER Mo> Mn> Co> V, IEAHXFEE N Cr> Pbo HF Jil 2,
pH {45 M n. Mo SHK &35 0 U (P <0. 01) «

FER 3 AT 40, BUH BEAS R Bl A K F pH HS E 48
CoMo .V EHAE, M5 CraMn.Pb T 1E H3¢, HA e
FEJEN Mo> V> Co, IEAHSEFESE N Mn> Cr> Ph,
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Fig. 1 Variation of contents of heavy metals with mix ratio
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Fig.2 Variation of pH and T DS with mix ratio
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HIZE 2 AT 40, W A A LR A K R LB S Cr i
A, M5 CowMn. Mo Ph.V 2 IEAH ¢, H IF HC TR N
Mo> Mn> Co> V> Pb. 455l 1L EE Co.Mn Mo &
W@ FEIEHAE(PSO 01, WIS V 28 FH#(P
<0. 05) .

H12% 3 T4, 8B RS [ B IR A K AL B S Gy Min
A, M5 CosMoPb RIEM G, HIEMAHRFRE S Mo> V
> Co> Pho ¢, B AL S Mo S M &3 IEAM L (P
0.01), 5 Mn EWEFEFMAMK(PL0 01), 5 Co.V EEFIE
(PO 05)

T8 T FRBH B /) LR K P A S & SR I
AL W) . R R BE BLIR A K AP AR Mo
{0 T A P S I W 2 I DR (P <0 01), B
PR JFARH™ b BE 25 7K A TR N TT A 7K AR T

2 pH
Table 2 Relativity of pH and TDS with heavy metals in mix ed water (W einan section)
pH TDS Co Mn Mo Pb \%

pH 1
T DS 1

Co -0 527 Q0 746% * 1

Cr 0 28 -0 144 -0 211

Mn -0 729% * Q 954* * 0. 593* -0 113 1

Mo -Q 758% * Q0 991* * 0. 788%* * -0 104 0. 947% * 1

Pb Q0 097 0 147 0 124 -0 014 0 226 Q 179 1

\ -0 179 0 608* 0. 701* 0 104 0 604* 0 676* 0 161 1

ok FE0.01 AP B EADG, * L FE 0. 05 PO B EAEG.

£ 5%E

0530
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3 pH
Table 3 Relativity of pH and TDS with heavy metals in mixed water ( Xianyang section)
pH TDS Co Cr Mn Mo Pb Vv

pH 1
T DS 1

Co - 0 088 Q0 e01* 1

Cr 0 337 - 0544 0111 1

Mn 0 395 - 0 98* * - 0 674% 0 421 1

Mo - 0564 Q 9%* * 0. 57 -0 542 - 0 957% * 1

Pb 0 047 0 254 0 033 -0 021 -0 258 Q0 273 1

Vv - 0288 0 621* 0 173 -0 329 - 0 581* 0 629* Q0 365 1

* ok AE 0,01 AKCPCRM) BRI, ¥ L LE 0.05 PO FE A G,

B KM P E AR UF 6948 AR
ANTRIVR A Lo s KAk P T 4 e o0 3% IR BE (A G L3 2
K 3,

N 27 LLE Y, JEE IR A 7K Co AT Mo Mn Fll Mo 2
B 5 3 IEHTG(P <0 01), Ui B 1 Co Al Mo Mn Hl Mo
[ 7 V6 FH W12 Co AT M nV Al CosMn Mo .35 IEAHK
(P<0. 05),Cr fl CosMn.Mo.Pb 25 A, ¥ B Cr Fl Co.
Mn. Mo. Pb 7E7R & /KA 2 ILESHLAEH

M 3T LA Y, R &K P B4R Mn AT Mo 2%
BEGA(P L0 01), B R T Mo 1 Mo (11 24 W &
MRS HUAEH; EAJE Co FI Mn Mn Fl V52 8 3 4704H (P
0. 05), VLB T 4 S8 Co A Mn Mn M1V B A H5Hi1E
M REKFESE VM Mo B3 IEAR(PLO 05), Ui A%
W v A Mo BRAHAER; Cr A1 Mn MoV 254l 3%, 3
B Cr A1 Mn.Mo. V 768 BH IR 5 AR LIRS BUAE

3
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SO FE PG B 45T e B B AT KR I VPN,
PR bR v ol Hh 2 K SR8 R bR MED ( GB 3838 2002) 11 . 7
A, di & BRI AT R 2 F A H akanson( 1980)
TELEAEAS KU VAR 1 K 5 /KRBT T 4 10 2R 25 fa R
FEBEAT VR
3.1 F&BLEAT ETM

H Y R R BH VR B K D G W (AN Y B R
TG RARHI TR A S, PR 5 R LR 4 FE 3, FTLUE e

(1) AN B BVE & 7K ) B 4 8 PO Mg 22 2 v 4R 4 P 45
H< 008, KT K, 1 HIRA /KM ES: B NHED b5 Ytk
P Lia SN TR K, TH R BOE 3R B 59 34%, R BF
WTFHT 61 76% .

(2) B KR 5 ¥ 38K, T R BUR A 7KK 4 8 i
TLR BTG AR P LA 8 TR, TR RN — 4k
KK, P 456 TR0 096; B FH B IR ik ) 48 1k, 7ER &
Py 81 1 I, V5 AR H P G s KAH 0. 066, 1 W 7E L
BHER 11 e PR 350t 28 6 Jm vl S e 1) 7 S 22 (052 e 4 T, ok
I AR i

3.2 4 BEHEA SRR
3.2.1 BEHERAKTELREWEELS AR

HEAFLGRS Kb BEem B E LS ER LS

c 54+ HAS5IRE

FIRBOT A R IR 5 R 4.
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Table 4 Comprehensive pollution index of

heavy metals in mixed water

WA FEMGS  Pge  |[BGHE HERST  Pgs
WHEAK 0414 JFHJEK 0 088
K 0 014 K 0014
16: 1 WM 1 0178 16: 1 XM 1 0 029
12: 1 WM 2 0 188 12: 1 X M2 0 042
100 1 WM 3 0 184 100 1 XM 3 0 022
9 1 WM 4 0 183 9: 1 X M4 0 033
8 1 WM 5 0 181 8 1 XM5 0 066
71 WM 6 0178 701 XM6 0 020
6 1 WM 7 0 177 6: 1 X M7 0 017
501 WM 8 0 164 501 X M8 0 032
41 WM 9 0 162 401 XM9 0 034
31 WM 10 0 148 31 XM-10 0 042
21 WM 11 0 144 201 XM-11 0 033
11 WM 12 0 135 101 XM-12 0 033
3

Fig.3 Variation of Nemoro com prehensive pollution index

of heavy metals with mix ratio
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Table 5 Potential ecological hazard coefficient and index

of heavy metals in mix water( Weinan secion)

2 el b RI
Cr Mn Pb
16: 1 0 048 Q 233 Q12 0 401
12: 1 Q 04 Q 244 Q24 0 524
100 1 0 032 Q 242 Q17 Q0 444
9: 1 Q 072 Q 237 Q17 Q 479
8. 1 Q 08 Q 233 Q21 Q523
7.1 Q 096 0 228 0.2 0 524
6. 1 0 048 Q 226 Q 38 0 654
5.1 0 048 Q214 Q13 0 392
4.1 Q 052 Q 211 Q17 0 433
3.1 Q 04 Q 193 Q17 0 403
2.1 Q 072 0 184 Q19 Q0 446
1: 1 0 064 Q174 Q15 0 388
4

Fig.4 Potential ecological hazard index of

heavy metals in mix ed water

A E RYUBFE S Mn> P> Cr, 527K 5 T4 7K HLIE ] Ji
K TE4JE CrMn. Ph 7 7E2E 3 fE 5 250 5T ¥ T %
T 51 94% .59 58% .52 018%, 5iH 4 B iR /K E & 8 i
AR A 0E H R BT — 2, i AN Lo Bive & /K b B 42 s
WHEESEERKENT 40, B T BHMESLEE.

T AN F BB R & K T B 4 m i e AR A fE e B RI B
FKBANEIG NS I ETHE TR N S, RTFIT
MT 53 89% . ZEIRALLEIN 6: 1 I, E&BIHEASGEE

BHL RI H B RAE 0. 654( LI 4), 10 BLR A E 5] R A5 7K Hp
SRBWEASEERIRI BT 150, B FREMASEE.
332 RMEREKTELENEELESNG

B FEL B & Kb B4R B A S e ER S G
FHIRBOTF R WK 6 FIE 4.

M 6 oAl LU HFBH AN A L TR A K 4 R T A
A MG E REUT A Pb> Cr> Mn, 527K 5 B -G 7K L i J&

KA E 48 CrMn. Pb IV TE L3S fa% R85 1 3T F
T 53 53% .81 60% 60 96% , 1 HAS [F] Lb ] VA 7K T4
BWEASEE RSN 40, B FRMESREF,

JEBHAS 7 Bl 45 /K Hh 4 i AR AR S SE EE HR AR RT B
AR K TR NI I 5 B0 2 B B T BRI AR AL a By, SR B
T 60 54%, eI A EGIh 81 1 I, 4 R AR B E
B RE gt KAH 0 478¢ WL 4), AN LA IR & /K I 4
JERAE AR L TR RIS T M, 10 BAS [ E A VR A /K vh
SRBEEASEFIRERI BT 150, B HREMASfEH.
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Table 6 Potential ecological hazard coefficient and index of

heavy metals in mix water (Xianyang section)

A ) Cr Mn Pb RI
16: 1 0 052 0 018 0 232
2: 1 0 04 0 0 27 0 31
10: 1 002 0 0 14 016
9: 1 0 044 0 021 0 254
8: 1 0 048 0 043 0 478
701 0 048 0 012 0 168
6: 1 0 04 0 0 09 013
501 0 064 0 004 019 0 258
4:1 0 016 0 009 022 0 245
31 0 076 0 005 025 0 331
201 0 056 0014 03 0 37
11 0 076 0 021 013 0 227

4

(1) 76 pH A4k B 45 Fo A R 22 09 0 75 4 ) (9 4 T B T 4 Je 1)
AHTLAE R, 52 25K ) 1§ A0 ek BH B IR B /K 3R 8 vh B 4w &
B LR AR B RO B, KB R R

(2) WKJG, T2 EKICNIRS Fke /s m, 18w
BORUBBH BOR A /K M E SR WD 25615 P58t P 56T
W BARIREE 2> 3 Jy 59 34% 61 76% , T4 J&T5 Yert FE W
B,

(3) VK G %2 KX J e /K A B4 S v 0 AR A5 AU
RECMIE A A fE 48 B RT W B AR, 48 Cr Mn.Pb
M LE RS KR RECE 3 T B 5 2y i iE 3] 50%, 70%
56% FiAi, PEEE A SR FHIREL RI I T¥ N BRIREE 25 57% 7+
A, VLW A R R T W) BRI T & Jm I i 7R AR S KU
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