15505

Eco-Environmental
Knowledge Web

2019

Vol.40 No.11
£40%& F118

& ﬁ_E e =



w % B 32 #540 % B 110

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4611 A 15 H

H &
2018 4EH B VT = A8 PN HE X SIS I BRI TE AP < v vvveeermreermmsermn e hE, BAX(4743)
2018 AFA R ETTKE MBI GRISYUIRAE <o ovveeer e O, M A, R, B TR (4755)
BCDUHT PM, A2y It o0 A1 BRSSO -oeeveee Kok, WBUE, XNRN, HEx, Ak, 5%, RAER, KBH(4764)
M T AR TG XK, PM, B A B V5 YRR A 25 L R IRURRATAL  «ooooeeeerereee e
...................................................... 34, Wik B, RAM, ¥rdid, S44, Belh, kKEHF, 24 4774)
LT T K P G2 G 38 A L AMATHEE BORUMRHT +ovveeeeeemssos e I, REM, Wb, A (4783)
2015 ~2017 4F FHRRX I THORLTAREFIE --ovoveveseomsennsseneenns Bk, IHT, BER, Kbk, Bk (4791)
TR A 2K 5 YK B SR BB PHT  eveeeeseeeeseeneens EH, T, 6, 2, ik (4801)
ZRAb X 38k 25 S b B 25 A0 A AR K T BE VS YL TRl AT v eeememmeemm e
------------------------------------ BRI, XM, REH, MK, BE, KEE, Mk, KA, BLE, RRE(4810)
SE MBI O I 2 O NI oo MEA, THW, THE, EHF, B (4824)
FREEEZE N BTEX WK B HELMPIZE oo, ELI, FES, 258, M1k A(4833)
LR FEHL X 5 TR AL A DIV A BRI v vevoeeeoeeeone W, B, AR, BES, BiF, KK, $#(4841)
FRM TR ZAT AV TCLHZY VOCs HERUEFAE A3 HT JLABEBE IR T ++evvvvrerrrnrsrmnnsermnee i
............................................. kg TE, BN, Mk, BRAM, $rEE, RKR, KaF, % B4 (4847)
I TATAV AT FE VOCs HERUTE B LA A HIIK S FH v v veeeemrsrmmmsemen @ EIEEE R (4856)
2013 ~2017 AEVTIRE A IR EHEOE LS SR -oeeeeeeeeeees B, T, W, REKR, TEM, KEH(4862)
SEAL )R YA A B A T PAHs (9 AT S AR BRI - - M, BRE, Fh, PRI, TN, &5 (4870)
P E RV T VDS P S | T AN 2R TS YA S AR ZS KU T, «evveeneeremmmnessrmmi i,
........................................................................... WE, KB, AR, ¥k, ¥ XE, B, ROLE(4879)
ESTGRIE vy Su ) S o ot 8 AN S FHIR, WP %, 74, TR, shmde, [MITE, /r#(4889)
VLA AR TSR AR | S0 A5 ik oeeeeeeeee AXF, BHE, FEEZ, TR, FPE, AF, MK L(4900)
SR PG 5 P T 5 SR SRS MURATA  ooveeeeeseomee s B, T, I, TAE, B (4914)
N e G AT 80 DR AN RAR BRI oeeeeeneene Wi, kS, W, Ble, RBE, B, T X(4924)
SO B I 22 U S 3 5T A TR AT T TS YLTTAY o vvvveerrevmeree
.................................................................. WY, L, wEAk, BRE, A, FEr, kFE, TWW(4932)
SR K R R BE SR E K A 2E a T TR ER B S TR AP A AGAE o vvvvveeemnrermmnsemmm i
............................................................ W, B, £, FEF, BB, XQRE, TRME, R (4944)
PRI FKFE BRI L -cveoveevoeves oo, TRF, AHE, BAE, 6, Hok, x| 54, §ik(4953)
RIS RS K T 5 AR R A TR RE T AL IS oo 2o, EAF, K, FHMH, HF, TH(4962)
YRR AT A TR HB L K DI BT -+ eveveeveeneeeennenes TH, 6, A, 5, Kik, A (4971)
TKAE R A M) B e 2 I AR U RS v eeeeeeen e XEE, BEE, HEh, HHK(4980)
MgO B 72 A ) 27 B 48 R B BRP A oo
......................................................... Frd, kAR, BHE, MRE, BT, 518, Ko, FRITF(4987)
PRI BT IE T LB YL BRI verveeerensseeses s FHR, BXH, BAK, W, DT X(499)
ST TR A RRB ORI IR BCELAE woeveeemoeemoeee s WHT, FUE, BRE, Th, KA(5002)
SRR HBEA T FAL G R FFIH B coeevevvreerei WA, ORI, EE, X 4F(5009)
FETT B I 2 3258 35 0 K LR A 2 A BT A A RUBG A <o v eeeeere e
........................................................................... MREr, BOE, £EE, A, FEFE, EF, ZEE(5015)
BEAAL IR G AL BPEIE ST - eoeeoeemeemssemssese BB, R, KK, BEE, IR EE(5024)
LT FJ IR O R PRI JE B IR IE AT ovvveeeeoeesoeomeenneens W%, KT, K, HET, LB, 150 (5032)
FeCl, AR A HOR TR ATGIRIZIK -+ ooeooeeeeeeemeeeeeeeseeeens K, WA, AT, FEL, WHE(5040)
VU I X IS T Y B AL TR, ZR R [RNI ++v v vvemeemmsemne e AL x|, ExH, #EE, EMW, KA(5048)
PR R AR & R AL T2 00 8 B IR B A oo KA, B, A, WK, B, K (5057)
%B\%%§7quxd- ANAMMOX T AW VE R A R B FEII]  oe e et
--------------------------------------- More, mE, HF, FTEE, B, BEG, REE, BIBE, 70k, #48(5066)
RIIE TSR LM 2 R V5 YA SR oeveos i, ERE, UAH, AR, ¥R, T, 214 (5073)
i%i%ﬁ/@%mgﬁﬁgﬁﬁkqﬁﬁ/iu cd j‘ﬂﬁﬂ ............................................. E@‘i, gﬁmig’ f?ﬁ;kﬁ%’ 9{’(7?(1(5082)
R LA 50 DR 105 YPREE B R 11 -5 BRI e Bk, BEL, FRE, 8 (5090)
BRI R RS SRR - A, Rk, HONE, TR, XE, ko, WE, BAE, KE, FA(5098)
PP BE 8 A SRS A B SR AUPBHIEAB I <o ererrre e wIeE, MRA, THAK (5107)
S R A 5 XoF - 3TE A TR BT RE RN +vvvvrvervrrerenrerrnmene i Ple ZEEFE KEH, HiE(5114)
A B RS E P AT IR cooeeeeee e ez, TEF, TF%, BHE, EA(5124)
T4 R T5 YR H A SEAR PR TE 4 [ 2 20 T BV ZEL G T L BELAER R oo vveeeemeemmmen s e
........................................................................ THE R, Y, BUWE, BRIk, B, B (5133)
KU 3 b= S M AR 0T 25 SR AT T I A A B T TR RAIE] «evev oo ememeeeemcen e
.......................................................................................... R, A, LF, BRI, TRE(5142)
R TR A A T 20 - R B P YN T VR 2 RE M R SRR E LRI o evvveneemmnremmnneenine et
.................................................................................... EWM, HiE WA, EHW, #El, £ Z5E(5151)
B X TR LA )72 CO, FIN, OHERFAE  -oveveveeeseesenseneiens SR, M, XRA, KB, KITR(5164)
TSI TR 4 IR 1 N, OHERCIILIN  -ooovvveoveeseennnenne KFD, R, KAE, B, FLE, HH(5173)
DA AT A 2 Xk e ] A 1l X K AT -5 4 R GEN, O CH, HERLHUREN  -evvveeeeermmmmmeeeeenmiiii
............................................................... ?ﬂi}fﬁ?, %7}(%’ %gﬂ, B & BM%, %)ﬂ\.ﬁ;’ BAEE, FZE(5182)

CMERIZEYAETT A =7 (4995) (BBl ) AR 17 00 (5039) {5 E.(4782, 4979, 5056)



)
ET:"%IJJE B R = 540 % 55 11 91 2019 4F 11 A

Eco-Environmental
. . Vol. 40, No. 11 Nov. , 2019
Knowledge Web Environmental Science oL, Ne. 11 Nev. ,

BENAEANES RS RIFERESXEEMN

R, BT, BRI, A B
(1. ﬂ(ﬁﬁ%@ﬂf“ B, r'aeiﬁz 210098;2.ﬂ“@ﬁ%“/fﬁk?ﬁﬂ?F{%ﬁ‘iﬁﬁ'ﬁf’ﬁ?i)ﬁﬂ?ﬁ%ﬁ%‘%@,ﬁiﬁ%,r'ﬂﬁ 210098)
TEE . R S 0T VG 0 ) DX 4 TR T AR S A S AU, T 2018 4F 3 A IR T ERELINI T i S AT A K AR K R E T
Y E4JE (Cr, Niy Cu, Zn, As, Cd, Pb # Hg) & & LB, FIFIZ T80t M B 1 B4 IR T R 175 J ok IR
FEXR TG YACE LG TN, S5 RFTI, I XOKAR S 4 R 15 Qe 348, bR He LAY 42 JE T Vi B 3548 1 b 3R /K R 35% o 1 A
HEY Y T Jehrite. MiRZUURY b 48 & S Aw, B He AMHARIE TLHE LR Su . & & R K IR-TUR Y i
SMCRECER Cd, As Bl Hg HATHBORAY —UCRHGE 1. i RBUREGE (1,,,) Box TR Cu, Zn F1 Cd W5 QR , A
B8 TAMIE TS Y WEASAAFEREL (RD B8 Cd AW XK 2 A SR 1155 B E 4R MBS EES
B (RRSP) M, Ni| Zn Al As FZLIGRIESTEELE, ABREEEAL, 1 Cd Zhmins, BAWSENEARLE. 2/
TN EE IR, NARANEME 48 Cd 975492, 1M 4 Jm o U5 204 I /s B8 AT VO 5 19 T 4 i 75 e 2 U T JR) BT LA i i
%ﬂ(ﬁﬁ‘(ﬁ‘%%’éTFE‘]}\j@iﬁ/\ 3 Ay B SR G 9T ) P S 7 e s R R AR .

KB W AR Y TBAST; AR _ 3
HES%KES, X522 AR, A XEHS. 0250-3301(2019)11-4914-10 DOI. 10. 13227/]. hjkx. 201903082 #T

Contaminant Characteristics and Ecological Risk Assessments of Heavy Metals

from River Networks in'the Western Area of the Wangyu River

XU Chen'?, WANG Pei-fang"” 2 CHEN ]uan} ZN YUAN Qiu-sheng'’ HU Bin'¥
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Abstract: To study the pollution characterlstlcs and ecologlcal risks of heavy melﬁs in the ‘Western area of the Wangyu Rlver water
—and surfdee sediment samples of five rlvers wete investigated. | The concentration and chemical fractions of eight heavy metals (N1 Cu,
Cr, Zn ,'CdyPb, and Hg) were dnd.lyzed the pollution sources of heéavy metals were studied using multivariate statistical
"analySIS andﬂvarlous gcological risk assessments were a.pphed to identify the level of heavy metal contaminants. The results showed that
the conieentration of heavy metals in water was lowyz except for Hg, which was lower than the Class I standard of Surface Water
Envigonmental Quality Standard. The content of heavy metals in surface sediments was high, except for Hg, which was significantly
higher than the environmental background values. The partition coefficient of heavy metals in water-sediments showed that Cd, As, and
Hg had strong re-emission potential. The I indicated that Cu, Zn, and Cd were in a high pollution state as a whole. The RI showed
that Cd was the main ecological risk factor in the study area. The RRSP indicated that the degree of pollution by Ni, Zn, and As was
low because of its high residual fraction ratio, which was difficult to release under natural conditions. However, the degree of pollution
by Cd was high because it had the highest content of weak acid extractable fraction among all the heavy metals. Therefore, it is
necessary to pay more attention to Cd contamination. The source analysis of heavy metals showed that the western area of the Wangyu
River was mainly affected by the pollution emissions from the surrounding machinery factories.

Key words: Wangyu River; heavy metals; risk assessments; chemical fraction analysis; partition coefficient

T Tl R R A P A R T S VST BT, R I AR Tl Bk A A
TGRSR, AERIZZE 0 R R R S R ATREHEROK A S AR | S
HME A, B & 4 g £t L, meﬂFE TS BRSO
B AK R K T I RURGRR B P T PRI K o ST AR
W, BBAE AR R TR L e A g, ECHEROU. DR, RN U Y R B 1
RSSO AL A S R T, Ui JEBE TR X T BR D I A e X R Y
BRI T4 R BB o ) okt RS JERTISCRERZCTE DRI P A

VIR o 5 I fid A R, o R T I TS YRm B H: 2019-03-09; f&iT HHA: 2019-06-26
WL, RTM RGO ARy RS MR K T B R g

(20177X07204003 ) 3 4 m H
ggéﬁﬁg&%f%m@ﬂzﬁaﬁi%ﬁ}%ﬁ‘{ﬂ@ﬁ“v“ . (ﬁ51El579073) s ER HRRLE I S AUHT I T R Rl 24 3 4
I H (51421006 )

A Y 4 X T LR SRR R X, DX, EE A RIR(1994 <), A, BULRRGEA, R Rk e
. v s e [5] 32 e WA AER, E-mail :13856523475@ 163. com
W‘{ﬂ‘{%g}\ﬁ%\ S ‘{@i}nﬁ",‘ﬁ‘ %ﬁ N3 B:iEﬁj\ I "E{E =, EEl * EEVEH , E-mail ; pfwang2005@ hhu. edu. cn



114 TRARAE o SRR Y 52 9] o 3 JeR 75 G i B AR A XU DAY 4915

TG YRGB IR 4 A L Y RS )
H B Z WY FEE T ANE, W ARSI ™
UL IR, R R BT P R KR T AR A
%mm KBS, KR AAE, - FBUR
JerP I 4 TR A KRN R kT
e DRl BT ER DT PG R A 2, T G 1 A
22 d KA AR R T 114 8 42 Ja O A B B 15 e
P wFoE+ o3 b B

ARSI WY B2 B ) P A ) (e
W) R H U2 S (CHR ST, ol T AT U %‘iﬁﬁfﬂ
- HE ) B KR AR Z TUR AL i, Ji
EHF 8 PR EHE 4R (Cr. Niy, Cu, Zn, As, Cd,
Pb Fl Hg) & &, 87 H & 8 7E K ARk e vh i1 43
FCALAE. SRHT BCR 2 20 42 IO i 7 H 4 Jm 110 K A
A, WINERHZMPEM B Mg a1, e
HR R ARG JFH, i PCA AL

SRAMHTM TR S IR I THRSE, WL TX B T
BRI . &
1 HRSHS ' ’[.,_

1 Eml:iﬁmﬁ
Eﬁﬁ[i'ﬂ@“&%u?/lﬁé%%ﬁ%/m{: ASEIH]

DX (P Sl XA — /\El%ﬁ ji'vk%ﬁ

X, LR i T B T /éﬁiﬂa%ﬁé}ééﬁA

B i, ﬁﬂ&% ey ik, PTG X A

P BI T ALK Al X R R

Hmﬁfk W R EE BN T AT FEA B AL
TR B R AE | LA BRI ke RN L

ﬂ%.

1.2 FESRES S

F2018 4F 3 JI SR AEER BT 7Y 2 B 7R 0T 3 ] 352
W (BD) | SKIEW(ZT) | WA s (GS) | tRIE
(XT) KeAbimf-ph s ik ( BS) 28 A Wi b i 1) 7K
RREZ TR S (XT1 KRBV . ih
SREE I R T RGN RG AT REE. R
ERFKFEL O%MmMﬁ@ﬂﬁFé%Z%ﬁ
ACHEIERAT, T e KR 4 8 & . A
%ﬂ%%ﬁ%ﬁ%%%ldcmE%%A%aﬁﬂ
BHRE. 2V URT1E IR I 0 s 0 DA ) 4
B, As AEEE, A THETRGR, ¥ As 5
HE LR IR,

BUKFE 2 mL i A 30 3 fi# {X ( BERGHOF,
MWS-3, FE[E) r, SRFHMKAA 6 mL HNO, #l
1 mL H,0,, &G, HEENRE, THRE
WS B AR IR A, FHInA 0.5 mL
HCIO,, £ 200°C B 2R 2T, FRJEIAS

0 g km
| S

e Tl B

CBURE g
I i

31728 = g

PR CEE S

o REES i i T

1207 71 l"@ 24" 120727 120730 _

.”Elfﬁﬁgﬁllﬁﬁﬁmﬁ5ﬁﬁ?%

Fig. 1 Tndusm,a.l dlstrlbutlon ‘of study areas and samplmg locanons

f‘ﬁﬂﬂﬁ‘ﬂﬁi‘ I\ mL. HNO (1: l)ﬂé/ﬁﬁ’ilﬁ%{é‘ T*’tiﬁm
oo i S K i 2 25 L, 4°C B AR R
0.2 g JIgUe FET 3 I 560 & I 3 ik e A 6 mL
HNO, , ## 0.5h J5HKK A 4 mL HF #1 1 mL
0, PEATIHME. T 50 S 25 3R 5 7K R 1 Ak 23 AH

[d. Cr. Ni, Cu, Zn, As. Cd, Pb fil Hg iX 8 Fh i 4>
E%ﬁ%@ﬁ%%@?%ﬁ%&(mkwg%%m
7500a, FEME) WE

KB BCR 43 AR BT 5% 4 )@ WA Y

BAATHEE . BCR K E 4 BRI A N 4

%,%wﬁMm*@U AR AR (F2) | AL 2
(F3) Bgkitr s (F4) . Hrpi 3 MBS G N il i
B, bl Bl B FL R R ST Bk IR
mr.

F1:5EH00.5 g & 100 B WU, BT
50 mL B OEF, A 20 mL 0. 11 mol -L™"
) CH,COOH ¥ , 7E22°C #1220 r-min ' 54 F &
% 16 h J5, 763000 r-min~", 20°C F &[> 20 min.
BRI T 50 mL H a4 g %S, 4°C RAF .
BLLRRAY /D B 4K VR 7 5 LIS, R
IR 2 BRI

F2. 10 B R BUER W oim A 20 mL 0.1
mol - L.™" iy NH,OH - HCI, H 2 mol-L~"HNO, # 75
pHEZ 1.5. IBAYIRY . B0 BIRAPESE I,
BRI LT — PR

120“33'1":



4916 7D b2

B 40 &

F3. 00 F2 $2BUR A A S mL 9. 8 mol-L ™'
H,0,, =iHE 1 h(FSH TR ), RISTE85C
TARBZERZRT. BHIEHXRMA 25 mL i
CH,COONH, (1 mol-L™"), R FIRG . 7.
B HIRS IR, T A5k B VR SR T SR

F4. 5% S0 7 2 2% i 0T R 7 Tk
ICP-MS & 2 HUS L iE W 8 FheE 4@ 5 .

FRA RSN 3 WOPAT, LA R L 3 K
SRTHEME RN (3 RIS AR 2 <5%).
KK R VTR YA HE S B i (GBW-07309) 1E K
i P A A, TR A i i A BRI 25 0 1
R TR, 45 RBoR, VORI S % W) o IR
RILARTE 89% ~ 109% 2 8], AH X b v fiw 25 ¥4 7F
10% LI (R 1)

x1 TARWFRERER(GBW-07309) @ RELBLER
Table 1

Results of the recovery test for standard

samples (GBW-07309)

ﬁ?: W7 i R
/mg-kg ! /mg-kg ! /% /%

Cr 80. 25 85+10 [ ¢ 1210 94.41

Ni 3454 324 | | 593 4 107793

—Cu /30.39" 323 /343 77 o877

B S N 78+5 | o JAISEF 2995 73

A = s o 8.4x14 6207 /9881

¢ = 02 0.26+0.05 | /0,93 _ 100.00

" b 25. 02 324 | |f Bas ¥ fios.7s

-~ He 13.90 g3:14)  Jaag 1 8904
L . re - A L _ff .

s |
1.3 [H4 R4 R A

KM E YKk R T 4 IR I U
AN S A AR T A TR RK AR
RTHEATTERS AL, %7K 2 2 25 R G U ™
I 4R 1 4T R BOR S (1K, ) KP4 T 4
A RTTEY RE R . A

K, = C./Cy (1)
K, K, R 15 0 B R Cs o IR &R G5 31 i s

=2

VIR & )8 & 5 (mg-kg ™) 5 Cy HIKFRIE
IS A2 T 4 M VR (gL
L4 DB G4 S KU T
1.4.1 HREBUEEGE(L,,)

I, =log,[C,/(KxB,)] (2)

IR 7 2 Muller 47 H () — g 32 I )
PREEUURIE & RIS Y L. KBLL S, B,
St B Y b T 4 8 O a0 MR AL 2 1 50
(mg-ke™) , ASCHERRT IR HIPREETE S
EARr 5 R (mg-kg ™' ) : Cr(77.8) . Ni(26.7) . Cu
(22.3) . Zn(62.6) ., As(10) . Cd(0.126) . Ph(26.2)
F1 Hg(0.289). C, NHEEJE n AEUTEYI I SERR &
i (mg-kg ™). VYRR LK 2.

14.2  WEESREAREGE(RD -

VT AR A G R MO S T T G R AT RS B

g el AR T, = )

pt | & -C/C T S (3)
s, AP — T AR 75 U R B LR
TR M A (mgokg ™) 5 € K BIRA 10X
SRS S PR G R Y e 5 N B S
ARy 119 € s )

VY ALY A LRI 100
b | TR AR i B R 2L, 4
Hg =40, Cd =30, As =10, Pb=Cu=Ni=5, 7Zn=
1. Cr=2, BXpeZ AR,

RI= >E = >T xC = >T xg— (5)
b, B A5 — 2 BRI Y
YRR C = 1) 5 B VFT5 YLy i 5 2 4
5, R — 2 AR R E 245 2 435, T RI
(RN ST Y R FRUA 15 e
BEMEAER, BRI A, R R BRS0
%2 iR,

MPRMPESBRSRIINATERRERESR

Table 2 Risk assessment methods and grading of heavy metal contamination in sediment
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Fig. 3 Chemical fraction analysis of heavy metals in the western area of the Wangyu River
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Table 5 Factorial load matrix of heavy metals after rotation

. AT

TR 1 2 3
Cr 0.919 -0.019 -0.045
Ni 0. 889 -0.047 0. 049
Cu 0.976 -0.048 0.122
Zn 0. 965 -0.075 0.016
As —-0.048 0.982 -0.021
Cd -0.083 0.979 -0.046
Pb 0.623 -0.088 0.285
Hg 0. 099 -0.041 0.972
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