%48 B 4 W WO R MR A SRR R Vol. 48 No. 4
2020 4F7 A Journal of Hohai University ( Natural Sciences) Jul. 2020

DOI:10. 3876/j. issn. 1000 - 1980. 2020. 04. 001

ENT RSN T o mEES

AT, otER? ER R K W R B
HoOoE maERm ERE T, AP

(1. R 2K SOK SRS KR T AR E R S0 7195 At 210098
2. TR K FK BB VT FERT 210098 5 3. HETAI UK SRR3R, 268 i 233001)

FE ., AT B AT KRB IR AP AL, 2014—2017 SF20)6 7 KRR EET FAR(EMEA—EZTD)
19 AW & 849 £ B R AE A i A 45]/}37]‘% XTJ:?%JK%IMFA%#’9‘:%}%«5%%%# EH(TP) R 22 E LR
(As.Cu.Pb Zn) BT H#ATH9M WA ET TR TP A EL BN ESHFHFLELS T2 0RE, &
FEMORFE A AR RN, EREN 1 AZFTEDNSEARIKT 6 A, K ALERH "
K, Xl?m#ﬁ/ﬁizﬁﬁjﬁwlik‘l:f‘ki%‘ TP #= As 'Ff&ﬂi%,u_ 7R R R \71:)1—41_')‘ AR
TP £ 222 @R G HEHA, TLEBTFTENERTERT LA BN XA AETLRY TP Fo

4 ELBEERAA LS,

KR ET TR AR N EA TP, 2B LE

FESES X522 X HERARARES A X ELHS 1000 - 1980(2020)04 - 0291 - 09

Spatial and temporal distribution analysis of typical contaminants in
mainstream of Huaihe River
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Abstract: Contaminants in overlying water and sediments of 19 sections from Zhengyangguan to Laozishan in the
main stream of Huaihe River were sampled for seven times from 2014 to 2017. The total phosphorus ( TP) and
main heavy metals, such as As, Cu, Pb, and Zn, in the overlying water and sediment were analyzed to reveal the
spatial and temporal distribution characteristics and their main influence factors, and then, this study evaluated the
environmental effect for each pollutant. The results show that the concentration of contaminants in the sediment in
November is lower than that in June. Meanwhile, the concentrations of various contaminants are decreasing with
time, especially TP and As. The analysis of pollutant sources shows that TP in the sediment is affected by the non-
point source, while heavy metals are affected by the point source. TP and four heavy metals in the sediment of
Huaihe River do not have ecological risk within the monitoring range.

Key words: mainstream of Huaihe River; sediment; spatial and temporal distribution; TP; heavy metals
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Fig.1 Illustration of sampling sections along Huaihe River
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I TR AL R ) AREIR TR AT .
inil@mf (1)
T Chn - C
A €55 i F{5 YIRS j A Wriil 24P & i (i e, TR))  mg/kg; C,,,,,——#5 Wiih P25 § Fim Gt
Yy Z AV M, mg/ ke ; C o —— 25 WTTHT PSS § TS Yol 2457 1 3 f i KB, me/ kg3 2,—2F @
TG YIRS AT AR AEAR
1.3.2 FEMpEEEMAE
BT WG B KX TTRR Y R 15 Gy AR AR ) 2 ), R 2014 4F 2 RTTARW) R AR | BIYR AT 6 H ARG
11 A A& WS e &3 13 o AR AL
Cﬁi' - Clli'
w:gii—unm% (2)

K. Cy,——6 HEE i RIS YLWITESS j AWHE 1% 1, mg/kg, 5 C,, ,——11 55 i Fli5 R W7 28 j AW i i &
i, mg/ kg a,— i PTG REYITESS j WIET AR
1.3.3  ERFAREREE

R T RS DURR) S B PREE RN, SR B R A e B0 RO Wl TS G LA T VR B
brUfEFEBOEIT AT .

{jmin

C.
5= 3)
A C—28 j AW DR By b Sl % B S, me/kg; €, ——DURRY) S8k & S IF MM AR MEAH, me/kg;
S j TG QWP A PG o 4R R
AT 8 FH (0 BB PE M bR o (R L ) oA 600 mg/ kg, MR v 2 M 48 B2 K 22 K 45 R85 R AE IS T
1992 4 & A (A8 RS i B OB v BE S S SR AR R 0 2 25 KUK I 07 1 A gl 5 Bt T 2
1.3.4 M»REIREE
KA Muller' ) $2H (0 U 245 805 (index of geoaccumulation ) i€ B PEM TR o 1 4 8 15 Y &
T IFRUE TR YRR S e, T R TR AR SRR 5 AR AT
o es(%) .
A1 TR f BB B, € VTR i RIS e & LS, me/ kg h— 18
HAESE R SAEA S MY R BB 1.5) s B,—— VIR P o o R R & 51 50, mg/ ke
1.3.5 #AELSRTHREE
Fii it Hakanson' "' $2 H AOTRAE A2 2515 FEHE500%: (the potential ecological risk index) &R/ IUFRI TS YLt B
R AR BV A 25 RS 1) — i oRE R PR | TR B R o 1) s, ANEL % i o 4 i % i T LK o 4 1 A 28K
N FRBERON B PR AR R AE— S SR T EAA AT Hok G B e B S T o . AT
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Kb €, —4 i PSR RN 5 B4 C, —— 2R T AR ETTRR Y 5 e & 5 fc i 15 5 {E, me/kg;
Ci——Z MG RIIGRBIMZ A (Z W FISRBE0  E,—— VIR A @ Fiis Qe i e 24 A8 KB 24
T~ {5 P BENEN NS H 1 —— TR SN SR (2 W TES KR ZSED .
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Fig.4 Boxplot of TP at different sampling time

I8 ARG A Jm A K IR T R e M RECH E A 8430 3 28 (a) KIABERUE O &K, W4T BF V5%
(b) KIBERARE ICR WA B WSS (o) KRR LR Nk maE™ | IR s R RIAREILE As
B[] S B B R R A4S R R EOAF] 0. 85, UL T ARSI HEI] As V5 YL IR 20 I W ; T A4 %€ T
% Cu . Pb J Zn P (B 22 AL R — B, 4 3l T R A S RAHCREUA 0.3 47, TR LIEA
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MAEHUE RAELE R (11 ), AT REJE PR TR B ] 3 2 12 e VD i 3% RS 7K 25 25 B KAl As TR VD
F R B AR TS ERS TR TP & 1S T AT, X — A 50+ TP M —% . i
FRAETCE Cu Pb K Zn WA H A3k — A, 3 B A8 To IR B RINE
2.1.4 RATS5RERBY T T LS T

A3 (2) TR E] 2014 AFRET SR TURY h E 48 & AR e 25 5L R A BRI 500 W 1 %) 4 ) 7 G
Yz Ak ,2014 4 11 AT E 4R & R4 2014 4F 6 H A REIRRBEEFEAR, SWim 2 YWCRHE As Cu Pb,
Zn SRS B AR 27.24% . 38.89% . 32.72% 49.99% . As &5 AR R Z Wi A HER R, KT
70. 89% ; Cu 7 A it 22 B W T8 SR K0T O, BRI T 67. 15% 3 Pb & PR IR 2 W IR & 1, FRIK T
53.61% ;Zn & PRI Z AW N UHERS T FRAR T 75. 25% . w LIHEI , Rt K 4 32 )2 S5 QL i P v ol o
Wl 2 [ B B AE TR AR e v 1 %) W B A8 R 4 i 15 e 0 T B A Bt U1 U %) P8 R A R B FH i e
A LKA IR SRR R 0] T R RS, R U BT A BT s e e BT AT AN [ R B
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1YL E
2.2 HARTRYSKIES T SIMEITH,
2.2.1 BFERUAXESH

LIV YW ok U5 A2 S I A 1 DL R 283 8l OB sE i), b ER A 22 A T o A A R B — e e R AL A,
FUFHAR M43 B T DR WX 65T 28 AL A AR AE B 6 PR T3 Y b 5 AH S 4B, FL B ZR MR 56 22 500 [
W1, NFE 1 ATLIAEL 4 FhE4SJEICE As Cu Pb.Zn Z [ 5 IEAHSE  #HE R EGEE N 0. 4951 ~0.7487,
PIHER SR TR AR 500.5, RAK EESIRTR Z A CHERE . Zn 5 As Pb Cu Z A3 0 WG,
Pb 5 Cu Z [AJAH GRS , As 5 Pb Z A OGRS , ik S6 0 5 45 55 4 @ V5 G W (R T A o0 A B 350 — B
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Table 1 Pearson coefficient matrix of contaminants in the sediment

TTE As Cu Pb Zn U TP KA TP
As 1
Cu 0.5294 1
Pb 0.4951 0.7487 1
Zn 0.7319 0.7407 0.6619 1
DRy TP 0.3508 0.2527 0.2245 0.1829 1
3K TP 0.3421 0.1128 -0.0161 0.0898 0.2799 1

2.2.2 ERGHHHET KR

T8 S A DGPR3 HT 2 PRAS TS Y 22 [A)RH SE B4 | T Bartlett BREEAG IS AHFEAEZE N 0. 000, /T i & MK F
0. 05, YLHAA IS A B LU ABGE SRR 0. E At R . (a) 17 2 A E 505 RELTTHR R K 5]
78.9% ,FEA WL T AFEHREE . (b)) S— M HH As Cu Pb Fl Zn 410, HAEIZ W5 L RA R
A543 55— il TP 1A, HAE iz A B IR 8T, FAE Sk 43 B T U 4% o 4 Ja 15 e ) 22 1)
FHOCHE BAF AT W45 o 4 i 5 Yoy BoA AR R e R 3= e AR vh TP 5 5 43 J@ 15 e AR DGR 8055 , 45 6 i
SCHTIR TS Yy st 23 A A B ASHMEREI , 55— F R o e T Tk SR T G g i i 5 o AR T AR IR
JEI5 YL

SRR G RS T TIE S WA (ORI B o0 90 B R = A I ST I S i a7 A = B U R A= e s D
W TA V5 e P FE S M K, A W T E o5 o AR 20 HER 2 AT LS — F U o B KA R 7 5 Wi, 5
TR E R R 4 Wi, B 7 A5 W 1132 Tk S U2 M BE K 4 5 W T Sz A0l IR 2 A TR K, i 4 SR S T
SCHTR—2L,

®2 BAWEIESES

Table 2 Main component scores of each section

Wi A EWOMESY R EROMES || Wi RS HIZEEN | BT B ERA RS B ERSES
1 -0.587 -0.741 8 0.533 1.023 15 -0.615 -0.628

2 -0.380 0.297 9 -0.183 -1.021 16 0.536 -0.173

3 -0.697 1.235 10 0.142 -0.069 17 -0.242 1.101

4 -0.443 1.807 11 0.852 1.036 18 0.734 -0.341

5 -0.587 -1.518 12 0.013 0.805 19 0.272 -0.717

6 -0.099 -0.993 13 -1.317 0.861

7 3.293 -0.470 14 -1.225 ~1.496

2.2.3 RGP TP 7 E£FH

M= (3) THEAS R 2014 4EF0 2017 AEUTERYI TP SN e B0R AL (&1 5) o mEl 5 AT UL, TP P35 45
BB R 0.16 ~1.30,B8 4 5 8 S HI 11 5 FZEATWT AT 2014 4 6 7 MEINZE IR LLAN  FLARAE W T it
b TP & &AM TF IR ARAE . MR IS ES Sk A W] T3 b NI DU o TP A5 i i FR 54 2
B/ N U 2017 ARG WiE 2 WK TP W E YR T IR0, S RmABFFE A L e+
T T WETR R TP F i KR B R, K PRI 85 o e A5 3 38 , ol D30T A1 St Y T A 25 430 TR T — 2
Rk, [RIRE X EE 2014 4E K% 2017 4F 11 H#244E 6 H TP BREE B 5 502 I B R I, 11 H BF A i TP 3
BRI/ 1 B RAE 5 A 0,80 10,75, n] WL IS Y HoAg 2 M, VAT 7, SRR X 8] P 7 T T
TUURUIR ST Z W5 Yo SEAN A LA AR S XU 3500
2.2.4 RBRMELETFTEIFN

AR 45 Jm A R HOE TS ) 4 M SR b AU RIE R 1, (81 6) . AT WL ARWTTH 5 YORKE D 4 F
S IR BB THRAS 2 AR R AR B S S, BE MR -2. 09 (As) \=2.69(Cu) \-2.41(Pb) (-1.98(Zn) , N
G BTG YFEREN Cu>Pb>As>Zn 1, AR 0 R WIHER b R e AE R TR vh 8 4 s ¥ Je R BEARAIE
JLF-A W5 5, % B8 2 RAE 5 1 Ja BRA: , AN HERR Jo il X A A7 A 4 SR 5 UL, 5 2 i i if o= M ke il i
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Fig.5 Variation of TP single factor index in the sediment
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