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Analysis and Evaluation of Heavy Metals Along the Chaohe River in Miyun

County

YU Yang',GAO Hong-chao' ,MA Jun-hua',LI Ying-xia' ,MO Li*,KONG Yan-hong’

(1. State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875,
China; 2. China Academy of Urban Planning & Design, Beijing 100044, China)

Abstract: In order to explore the heavy metal concentrations in soils surrounding the Chaohe River, 15 soil samples were collected
along the Chaohe River. Results show that average concentrations of As, Cd, Cr, Cu, Hg, Ni, Pb, Zn are 7.94, 0.16, 127.71,
38.45,0.22, 45.97, 21.98, 81.06 wg-g~", respectively. The mean concentrations of 15 samples for most heavy metals are higher
than the background values of Beijing soil except Pb. Compared to the heavy metal concentrations in the soil of Shanghai Huangpu
River water resource area, the mean concentrations of Cr, Cu and Ni are higher and concentrations of other heavy metals are at a
moderate level. Geo-accumulation index method was used to evaluate the pollution status of different heavy metals. Results show that
the pollution of Cr and Hg is moderate. The pollution of Cu and Ni is between no to moderate. There is no pollution of As, Cd, Pb and
Zn in the study area. Ecological risk index method was also used to evaluate the ecological impact. Results show that the pollution level
of Hg is strong and Cu is medium. Other heavy metals are at a slight pollution level. The samplings region as a whole is at a medium
ecological pollution level. In a word, Hg, Cr, Ni, and Cu need to be controlled.
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Fig. 1 Sampling site locations
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F4JE Cd, Cu, Ni, Pb, Zn [k K H 1CP-
MS (Inductively Coupled Plasma-Mass Spectrometry )

F1 BEXHERMAEGKER

Table 1  Detailed information for all sampling sites

FEf S bR S S

1 FoK b 40°34'15. 24"N,117°8'11. 69"E
2 =N 40°35'8. 89"N,117°8'1. 04"E

3 b Sii) 40°35'14. 59"N,117°7'51. 72"E
4 SRbd 40°35'51. 12"N,117°7'19. 44"E
5 Nt 40°35'45. 22"N,117°7'18. 21"E
6 Fokh 40°35'31. 60"N,117°5'31. 60"E
7 eS| 40°34'31. 80"N,117°4'15. 37"E
8 FoK b 40°34'28. 49"N,117°3'11. 82"E
9 b 40°34'36. 51"N,117°2'28. 61"E
10 FoKdh 40°33'44.70"N,117°2'23. 95"F.
11 Eokh 40°33'48. 09"N,117°1'45. 21"E
12 it 40°33'43. 48"N,117° 1'39. 25"E
13 B S 40°32'53.37"N,117°1'23. 33"E
14 ) 40°32'18. 88"N,117°1'1. 99"E
15 i 40°31'48. 66"N,117°1'4. 16"E

P47 €. A ICP-OES ( Inductively Coupled
Plasma Optical Emission Spectrometer ) | £ 8 43 J& Cr
Rk . & 4 J8 As, Hg Al H AFS ( Atomic
Fluorescence Spectrometry ) 1 1H FE I 7€ .
1.3 HIEESEG RN IE
1.3.1 W RBIEECE

i BB HR B Muller 7E 1969 4R 8 X, 20 it
42 60 AU I 7 I & SR k. J T i T B DR 3T
MIBY P E S B R Z T
(i o SR g AR S| B = R T O
JE PO AR IR T FAR R TR T 5
AR 15 YRR RS2 [R5 R TN ZR G SR
YRR R, A XA R .

cn

n

1, i BRUEEL ¢, F8ITR n ZEVIRY P
SCIVR BEAE ; B, WA TS TG R n Y HIER I
HRAE; b NF IS E 25 RS SUEZR R
BB ZME WIS, EARIE T B, RAALA
MHEES R GETRE™ . K290 TR
FEBCE PN BRI,
1.3.2 A& faFEiik

A SEF R E H B LR} 2% 28 Hankanson A4
048 PR AP AT O R R AR Y e

£2 MRBUSH L, HEENR

Table 2 Pollution status classification for different geo-accumulation index I sco values

1, TR TG

-
T <0 0-~1 1~2 2~3 3~4 4~5 >5
25 0 1 2 3 4 5 6

15 Y EE L Jc Jo-H ik rr-gi i SHR-H R e
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Wit IR R S R A S F I L. %
TIEERAIEAN T RZDIRY 4 Jm B RS X
Bk, FRTAR 2 0] T PO 39 v o G i A
AR AR T R

C, = D./B, (2)
T, =S, - L (3)
/BPI
E[ = Ti X C,' (4)
RI = D E, (5)
i=1

KX, C o NESR ISR RELD, b ES
J& i SR BE L B, AR ) I R, A
W5 R AL BT e & 4 8 15 B Ok A
(WFR3), T, WERE i BBEPEm N RS, hE
SRR R B BPL N AW A 7R 4R
( bioproduction index) , H Hij Ak 2 % # — it B # H
HEVE R B R A BT LUE A 5 o
W 4 B M BPLEN S, E, WE AR | MIKTESE
HRBGRI LD 2R E &R 4 E A S e H
TR

£3 ARTLEFESEHETSEMSEME R

Table 3 Beijing soil background values and toxic coefficients of heavy metals

WiH As Cd Cr Cu Hg Ni Pb Zn
HIEEEIEE R E pgg ! 7.09 0.119 29.8 18.7 0.058 26.8 24.6 57.5
LA CALIVE Y 10 30 2 5 40 5 5 1

ARV M 8 FiHE 4 )& , 5 Hankanson ff 5% H
W I B ICREFNIEAS ], DR 1 17 AR i AR AR 5 ) 2 4 )
PR B XTPENFE ARG A BARHESEA TR, B, I
RGN ERRMEH ¢, SAREI (C, < 1) 1 L FRAE 1
SRR T HAHRAH] (40 x 1 =40) , HAx
25 b BRABAR YOI, RI 20 bR v 1 e A 2 ) |
BRI A5 T2 M5 C, SR b FRAEH
Fe 5159 2N A 10 AURSEGT 53455 (40 +10 +30
+24+545+5+1 =148 =150) , Hi 2% Ak v m

(RNt N SR S e AN S U AR A @)
*4).
£4 C,, E, 1 RI WERIRAE

Table 4  Standard classification of C;, E; and RI
C, E, RI LRSS A5 2%
<1 <40 <150 B
1<C, <3 40 ~ 80 150 ~300 g
3<C,; <6 80 ~ 160 300 ~600 [
C,=6 160 ~320 =600 AR
— =320 — S

2 HFR5IHE

2.1 +HEESEICR G EEHE

MWHEAR &, 15 MRS E SR As, Cd,
Cr, Cu, Hg, Ni, Pb, Zn B F3910E 551K 7.94
0.16, 127.71 . 38.45,0.22 45.97 . 21.98 . 81.06
pgeg . BR P LIS SRS HEES R SRS
FALRT I FE, Ho Cr A& BRI 5 50
M3 4 %, 15 E R (R B EbRIE) (GB
156182-1995) —ZAnifE AT LA L BIBR As LIGH, H
R RFEENESE S EINA BRI EE. Cr

(AR R IR 1, 2976 73.3% WSRFE S 3 Cr &
B E 5 — bR o R AR AP Hg BRIy
FE R — by 5 A5 LD B X UL H T3 2 K %
B2 w38 S\ Rl oA e o T PSR 1290 W N T
FEE—E R, As B9 BT ER —ZhniE, B
TR 734l DCH S B AR T b BT S (R, A OCSCHk g
H G R 1) D DR AT R -5 41 0 TSR 5 S 1 R e AT
a‘éﬂﬁj.

5 M 6 7RI T RS S HALBFFE
PRI S R G Y I O TR e A
KUY HAR LL, B 42 J8 Cr, Ni ¥k BE L i 1 3 7Kk
o, F G Jm Hg BYHBE W] i T L AR a0 K R At
HA TR 4 B FEA AL TR S5k P, XAl RE S B AEY)
AR A O, 5 LI L, Cro Ni IR EEFEA
EHETIRIRHIAY 2 1%, As | Cu FE b T T KI5 e
R, 10 Hg, Pb Zn FEAT LK IR o 6 e
JBE. 5 TR X SR A LG, R G, Cu
v e B 2 i T AL X, Ph ., Zn A AR T H: A 3
DX, HAt B i 10 o S A R A ] — K. XA
285 A RESE T T L3 AE A SRR AT X, JF B
TR AN B AR AR Z2 5 R . X L&
KB R 1% AL E R Cr. Niy Cu (755
DRAEER , mT A 7 R S0 DX A A i DA D 2D
FERUTS Yok il | SRR RO RN | s 2y
AR T | 3o it £ rh R Dok IR R 8 55 07 0
e b - 5 v i 1

H T A [R) H 46 i 5 Y 25 SR OR, BLRR
B P AN PR 2 S B WY L TR 22 S S RE AR B L
k. FTAAREGE R 15 AR e 5 T 48 vk
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x5 ARKEFEHEABELESEELER pg-g!

1

Table 5 Comparison of heavy metal concentrations in soils from different water resource area/pg-g”
WiH As cd Cr Cu Hg Ni Pb Zn
AT IR (A ST 7.94 0.16 127.71 38.45 0.22 45.97 21.98 81.06
TR K U 113 6.31 0.16 65.75 30. 66 0.33 24.04 30. 14 103.79
T T P — 0.15 — — — — 33.33 —
BT A _E g X 4 7.54 0.16 86. 30 31.40 0.14 — 24.90 98. 80
I ZRA8 R 43K R 12 — 0. 14 53.03 18. 38 0.02 24.96 22.48 56. 13
P AR TR A R () (200 14,04 0.20 53.76 — — — 32.81 —

6 FRRUAMESESHER ngg'

Table 6 Heavy metal distributions in different agricultural lands/pg-g ~

1

it H As Cd Cr Cu Hg Ni Ph Zn
T R ] (ARBESY) 7.46 0.19 140. 54 45.38 0.14 51.67 20.70 87.56
I VT A3 i X e 14 7.50 0.20 92.42 27.73 0.13 — 27.00 91.58
I 74 2 38 T ] 2 A B I e 120 12.42 0.25 58.30 — — — 48. 40 —
I 25 T ST 3 SR % T S SR ey 120 15. 88 0.19 53.50 — — — 23.87 —

FE 5 SCME e B 0 L (AR AR AL IR (LR 2) . A
FARIE R LUE 45 48 VR A A LA TR
Z B, L Cr, Cu, Hg, Ni (B EKRZ
BB R, X JLAD 8 4 R 78 A 6] SR AR S
R ROR, VT RE S ORAE AU B EREE | R AE Y
VEMIRPE P g o, A REES 4 4 PSR
Cd., Cr, Cu, Ni ¥z i HARAE 2, Ui HHIZ
DX Bl 4 J B R O s, 3X R BB TN
PF BT G0, A A T A 48 R T O T N T A
W oTRR ). SRAE S 6 1 Cr. Ni ¥ B i 29
A SR o5 R B A O S, T RE 5 2 FOR A 1R 4
FhA 5. REES 15 B Hg ¥ B g e 5 T Hifl 2R
FER X AT RE R TR ARG 15 e % mKEA T

10,0 + 6

75 | #4

4
4 12 .
*
o ol 15 15
é = = o &
3
@ o3 ?2
1 1 1

it v T B 5 b A A P Y B

As Cd Cr Cu Hg Ni Pb Zn

B2 15/ RERTEERPESERESILRET
TEESERELENSHERL
Fig. 2 Distribution of the ratio of heavy metal concentrations in soil

samples from 15 sampling sites to the background value of Beijing soil

Qb 7 TR 2R I 28R BT A B, AT 5 A A 22 ]
R A
2.2 ML BRI BOEN

M BRRAEHL L, TH A R R WA R FE AL As,
Cd, Cr, Cu, Hg. Ni, Pb, Zn A1 RBFEHG T3
{H5r 52 -0.422 . -0.182, 1.515,0.455,1.322,
0.193, -0.747, -0.090. 8 FICEMFIIMHE 1, >
Ly >1o, > 1 > 1, > 1o, > 1 > 1, WFEER, Cr,
Hg J& TS Cu, Ni J& T I-Th S5, HAth &
SIEIEARTIGY. 15 DRHAM As, Cd, Pb, Zn
FEARERAL T TC TV YL RS, KRB RAE S Cu, Ni
Qb FTo-H BAR A, Cr, Hg BB RAEE S B T Hp-
o, HLE LIRS, 15 A RAESE R Hg LT
SRYE YL ARG T B T R, VAR UL
T 4 e V5 Y B T IR b BE S A, B R
FE 5 4 Jm M B R B B e o A s 7R B 3 v

1.0
Bo @2 4 BE6
1 3 o@s

0.8
i
& 0.6 R i
& i
ﬁ | f B i
H 8 :
Roal ‘I
’ i
: Y
1|4 i
H [ ’ i §’
’ /| 8 v
4 i o H
0.2 Hp s ih H ¥ 14
i ‘ H i H
i H ot : A
i 4 HH i i 1 1Y
i i 1 15 HH i i
i I it i asl i Y
0 g4 3 ik 3% 4 i £l

As Cd Cr ] Cu Ig Ni Pb Zn
3 REAESEMRRIERNNERSH
Fig. 3

Frequency distribution of geo-accumulation
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