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Analysis of Heavy Metal Pollution in Sediments on the
West and Southwest of Weizhou Island
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cation,China,Guangxi Key Laboratory of Earth Surface Processes and Intelligent Simulation,
Guangxi Teachers Education University, Nanning,Guangxi, 530001, China;2. Guangxi Key La-
boratory of Marine Environmental Science, Guangxi Academy of Sciences, Nanning, Guangxi,
530007 ,China)

FEE LB R IVEFE) VGBI S i TR 15 Yo 18 B0 0F #4740 A 53040 . (7 3R i 43 B 2014 48 T 5 TR
H4JEILR CuPb.Zn Cd Cr & KV, iz I8 K 7 AN 5 0 78 A 25 KU 48 B500E 7l SR AR Bk e AT s e 1
BEEAN . (45 R X U 5 V4 11 K VG w1 1 R UOR Y 4 s S i B A /N B AR IR Cd<<Cu<<Pb<<Cr<{Zn, 4} I
XHRE A H 3. 02 mg « kg '.3.19 mg + kg ' .6.47 mg « kg ' .10. 10 mg * kg ', 5 [ 40 A A L
0.95~8.29 mg * kg '.2.68~4,07 mg * kg '.1.81~18.46 mg *+ kg ' ND~34.59 mg+ kg ', BE&JEIT Y2
FEJE T AR, B> Ko 22 Fh 43 Ji AR S VRS 43 93 SR i 7 o Cu J2 51 AR S KU 19 £ 2T K, i RS
BIRF VRIS B BIGRREEY 0 %, [ERLEMRUL MR ARy EE BT RS
15 YRR B VG VU A AL AT T KT

XER-HELE VIRY BWE  TSEITEN

HESES X826 MERETL A XEHS:1005-9164(2018)01-0057-06

Abstract :[Objective] This research focuses on the analysis and assessment of sediment pollution
in Weizhou Island of Guangxi. [Methods]By analyzing the content of heavy metal elements Cu,
Pb,Zn,Cd and Cr in the sediments of Weizhou Island in 2014, the pollution degree was evalua-
ted by single factor evaluation method, potential ecological risk index method and ground accu-

mulation index method. [ Results] The average

MR 85 < 2017-12-26 values of heavy metals in the sediments of west

TEEMA 0 11993 —) 40 B LBFge . £ M FH sy and southwest of Weizhou Island were Cd <<
HeESBEME. Cu<<Pb<<TCr<CZn, respectively, which were not
R AR E M4 H (41506137 )7 75 AR RH¥ & H  detected,3. 02 mg » kg '+ 3. 19 mg » kg ! and
(2015GXNSFCA139003,2016GXNSFBA380037) , J P4 [t ¥ ifg 7
PRALRR LA SR TE IR CGXKLHY L 02) B 5 57 S The range of contents was undetectable, 0. 95—
AL VR OMH B E M ESERERLE L L WAE

(2014BGERLXTOL) ¥ . 8.29 mg -+ kg ',66.8—4.07 mg e+ kg ',1.81—
xS BRI (1977 ) &L BB R EE s 18,46 mg + kg ', ND—34. 59 mg - kg . The
BB W 4 % A5 E-mail: xuyixiao_77@163. com. degree of heavy metal pollution was “low”, and

IoAE 20182 A H2565% 1M

1.46 mg * kg ',10. 10 mg « kg ', respectively.



the ecological risk classification of single and multiple heavy metals was “slight”. Among

them,Cu was the main element inducing ecological risk and the ground accumulation index also

exhibited the pollution degree of the heavy metals in this sea area was zero. [Conclusion]On the

whole,the content of heavy metal elements in the sediments in the west and southwest of

Weizhou Island is lower than other Guangxi coastal area. The sediment in this region is safe and

clean to marine organism in terms of heavy metals.

Key words: heavy metal,sediment, Weizhou Island, pollution assessment
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Table 1 Background level and toxic coefficient for heavy metals

in Beibu Gulf

HEBILE GE g LRIV
Heavy metal Background values Toxic response
element (mg+ kg™ 1) factor

Cu 15 5

Pb 29.232 5

Zn 79. 44 1

Cd — 30

Cr 67.73 2

1.2.2 3AME2B/EETRI/IEC,

C.off W ris g RE A, A= 2) fr
N LR TG YRR bR e WL R 2.
C.=> Ch. (2)
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Table 2 C; classification standard

5 YK
Pollution level

7> YR

Classification standard

ik Low C, <5
T Moderate 5<.C, <10
T i Severe 10<< C, <20

= B Height C, =20

1.2.3 #AZTEBYBELSAR R

AT G m R TR A S AR R AECE ), SO
4 B PR K SF 1A %) LT e i U JEE (3R 3D &
S

E, =T, X C}, (3)
A, T O G R A B PRI R R B (R DL C D LA
EREET 3@

L2.4 34hE 4Rl k&R 4 2

RI G ULAR Yy v 22 Fb o 4 T o 7 AR 25 XU 15 %,
Hor W 3.

RI= )" Ei. (4)
®3 BINECRBEESARRBRSMESREREEES
REEHHEESER
Table 3  Pollution grade for the single heavy metal and poten-

tial ecological risk index RI

A Z IR 53

Ey RI Ecological risk classification
<40 <150 B2 Light
40~80 150~300 H1 25 Medium
80~160 300~600 5 Strong
160~320 =600 58 Very strong
=320 =600 5% Extremely strong
1.2.5 FT& B EREHFT LN

b SRR HOZ T8 FE R Z Muller™ $2 H 1 £ XF
TUR Y v 45 J@ 3 e A% FE DEANY 09 B 48 % » BB LWL b
8 Y AT i /N W

Io. =log, (C,/kB,) , (5)
K L, A BRIEEG C, A n P E SR AT
P g I 52 fEL (g » kg ') 5 & 38 W BN B BUE
1.5;B, AU A TS n Bl 2 09 R 3F 5595 50 (d
(mg « kg ) AR RHILTIE IR TLRY) E &8
TLEERMEENSRE R 1, Lo M5 R R E LR
ImAE 20184428 H25K5% 14

W4,
*4 L.EESRSHEENXER
Table 4  Correlations between I,, and heavy metals pollution
degree
I, S 15 R I
< Series Pollution level
<0 0 J& Nothing
0,1] 1 J&~ h Nothing~ Medium
(1,2] 2 H1 Medium
(2,3] 3 i~ Medium~ Strong
(3,47 4 #% Strong
(4,5] 5 i ~#% 3% Strong ~ Very strong
>5 6 Wi Very strong
2 FERE5SW

2.1 MRYHEESESERE

B YN % VTR A G R K G R A R R 5 T
RSB RMEIR  Cd<<Cu<<Pb<<Cr<_Zn, &%
PRV B L) (GB 18668 —2002) T K UL B W45
HEVSSBF ST DX P T I R A R L SR
. Horp B Cd R K Ah, Ph il b o 22 B/ 40 A
X 5], Cu Cr IR Z . Zn B BT e . o0 i i b
B, Cu & i W K R AR EE AT S5, Pb K AR 78R
FERL S3. Zn WA 22 A4~ W {E, 73 ) H BEAE SR A 5 S3
S5,
x5 W4 ERANSEAERAEEARARYESESERHE
Table 5 Heavy metal content in the sediments of west and

southwest of Weizhou Island in 2014

R

BB TER Content A T o 2 $?(G%§:§?ﬁ
Heavy metal range Average Stapde}rd Single pollution
element (mg * kg~ ") (mg * kg 1) deviation factor
Cu 0.95~8.29 3.02 2.66 0.06~0.55(0. 20)
Pb 2.68~4.07 3.19 0.55 0.09~0.14¢0.11)
Zn ND~34.59 10. 10 13.08 ND~0. 44(0. 13)
Cd ND ND ND ND
Cr 1.81~18. 46 6. 47 6. 04 0.03~0.27(0.10)

T ND RIR A L 565 B o 0 R 715 Qe RECP 39 E
Note: ND indicates not detected, the value in brackets is the average

single pollution index
2.2 MBYHELERETLEEN
2.2.1 EERBERTIFEFRALZETRIBHR

WA X DB B BA RS 5 A S8 ny
TG R NEHE EE A NI R R, 5
15 4 RECBEHE T 2 Cd<<Cr<<Pb<{Zn<C
Cu(F 5), FrA WM EEE TR ML A5 448 5
C. <5, V5 QL8 B 73 3 R AROK P (R 6)
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Table 6 Heavy metal pollution and its distribution in sediments

in the west and southwest seas of Weizhou Island in 2014

N Y& Yu I
15'51 t”: @ C goﬁﬁfn
Cu Pb  Zn Cd Cr level

S1 0.17 0.12 0.17 ND 0.08 0.54 i Low
S2 0.06 0.10 ND ND 0.03 0.19 fi& Low
S3 0.17 0.14 0.10 ND 0.05 0.46 it Low
S4 0.10 0.09 ND ND 0.06 1.63 i Low
S5 0.15 0.10 0.05 ND 0.08 0.38 i Low
S6 0.55 0.11 0.44 ND 0.27 1.37 i Low
PRI 0.20 0.11 0.13 ND 0.10 0.54 it Low

Average

T« ND 7R ARA
Note:ND indicates not detected
2.2.2 WA ERE BN

AL 3045 i85 i T AR W) o 4 J8 O R 7 SR ABAR b
MR D AR F ) FICO) T R A SRAE S0 7
BRI ECGE D WESEENMAES . K EE
BITEMNBEESKE R E, &2 Cd<Zn<Cr<
Pb<<Cu, X B ) {328 /N F 405 4% 3 i 2 Fh 52 )8
e S KBS AE L RT O 0. 86~7. 97, 16/ T 150, 4
S 1 A A2 G T B Vg TR AR ) R S A A KUK 23 2
BT RBMUESGE,
RT 204 FENREAEAREARERRYESREELESR
MEEHE SR
Table 7 Potential ecological risk index and classification of
heavy metals in sediments in west and southwest of Weizhou Is-

land in 2014

RI Ecological risk

classification

1 £
Site < . < <
Cu Pb Zn Cd Cr

S1 0.85 0.60 0.17 ND 0.16 1.78
S2 0.30 0.50 ND ND 0.06 0.86

1 Light
2 Light

S3 0.85 0.70 0.10 ND 0.10 1.75 #1{¥% Light
S4 0.50 0.45 ND ND 0.12 7.97 #f#% Light
S5 0.75 0.50 0.05 ND 0.16 1.46 %1% Light
S6 2.75 0.55 0.44 ND 0.54 4.28 4% Light
Afifgc 1.00 0.55 0.13 ND 0.19 1.87 #{¥% Light

HND RR A& K H
Note:ND indicates not detected
2.2.3 AR ELES R TaE

M SEUL, 4B Cu.Pb.Zn,Cd, Cr X} AR HF 5%
MR RT A Q&1 2 FroR . B SI & SRR IXBR, B S2 0
&Pb X RT 57 ik fe K Ab, H gl 5 Cu (19 57 Bk R I
Ko ATUL Cu 2 0 Y1 & V8 T K 7Y e I 4 s s g
FZRS T X SRR B AER R,

60

10.16%

-
6.95% - Pb

Zn
B ca
Cr

53.48%

29.41%

2 A E 4R X R Tk R

Fig. 2 Contribution rate to risk index from different
heavy metals
2.2.4 EEFH®RARIEHTRFN

TFRTY 8 Y T A 74 g T T AR T 4 R R M 3R AR
BHERE 23 5 Cd<<Cr<<Pb<<Cu<{Zn, 75 YL 25 2% 3 N
0 F (3K 8) IR N TI5 L.
x8 W4 ERNBEAAREAEERRYEEREN LR
Table 8 I, and pollution levels of heavy metals in sediments in

west and southwest of Weizhou Island in 2014

FHE 2 Teeo gy,
Site Cu Pb Zn cd Cr Series
SI  —3.06 —3.64 —3.06 ND —4.32 0
S2 —4.64 —4.06 ND ND —5.64 0
S3 —3.18 —3.47 —3.84 ND  —5.06 0
St —3.84 —4.06 ND  ND —d.64 0
S5 —3.32 —4.06 —4.64 ND  —4.06 0
S6 —1.43 —3.84 —1.79 ND —2.47 0

j‘vfife —3.25 —3.86 —2.22 ND —4.37 0

TE : ND R7R AR A

Note: ND indicates not detected
3 itig

G E B AW AR WO B M A S
Ao TH 208 DR 4 T 4y T 2 AR el K AR e S [ A L F 5T
F W] KA P A D REAL A g L o A L
ANTE E TR b gy R AR KA R AR
ZAG HAA W WA A A E . R, TR Y
R G AT TS BV A B T A BIF 5T X O B 5
B RO o IR I PG T K 7Y e TR R A% R
B TG e R RO 235 15 YA B0 P B R e AR A
DRI 28 80 22 o o <3 J T A A 25 XU 418 50 b R R
B AL TS e oK F-  BETIE P 5 P TR K P g T AT
HA R Ts AR, B IS G AR BORIE 1 A 25 KU
FRBOTAN G5 RAFAE 22 5, 70 B U IAL, /T RE = #h T 3l
B4 U0 ER A R OB T SO TR i A ) 3 Y
TEVEA T 25 S AT Y AR R N T A B e FE AR
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Table 9 Heavy metals in sediments of Weizhou Island in previous years
R S| SEH ci
EIEA DI Content range (mg * kg™ 1) Average (mg * kg™ 1) g
Heavy metal element
1999 4EL10] 2006 4EL11 1999 4EL10] 2006 4EL11 1999 4EL10] 2006 411

Cu 1.33~16. 28 5.42~26.51 8. 40 13.72 0.28 0. 45

Pb 7.05~15. 86 1.32~6.24 10. 97 3.13 0. 44 0.12

Zn 3.77~30.11 7.23~29.50 17.63 15. 87 0.22 0.19

Cd 0.011~0.096 0.03~0.06 0. 045 0.04 0.09 0.091

Cr — 6.13~67.75 - 31.49 - -

Hg 0.055~0. 160 0.006~0.014 0.084 0.01 0.42 0.053

As - 6.46~11.37 — 7.86 — 0. 39

—PFIRARAEI

Note:“—" indicates not detected
10 BEMNSErARBEMEEAAMESESEBLE SR E TR, B NERELSE S
Table 10  Comparison of heavy metals concentration in sedi- 25 KBS A g 1 R e i H ;:':1 Cu 28| & KIS

ment of Weizhou Island with other seawaters in Guangxi

Uy AR

Heavy metals average

o3 EEBTN
igte concentration(mg * kg ') R’e[;;i{g
Cu Pb Zn Cd Cr
E Y & ) ) _ ) A3
Weizhou Island 3.0z 3.19 10.10 6.47 This text
JbH s
Beibu Gulf 19. 89 45,97 208.650.098 17. 86 [20]
b an - ) -
Beihai Offshore 5.00 21.40 46.50 0.08 48.00 [21]
bt 12.30 21.30 30.60 0.18 — [22]
Fangchenggang
HOM ] B
Qinzhou 12.00 22.30 37.50 0.13 [22]
¥ R _
Maowei Sea 16.96 23.33 60.28 0.16 [23]
dtis _
Beihai 4.60 14.80 20.40 0.06 [24]
B[ 18 _
Beibu Gulf 9.30 19.20 28.80 0.12 [24]
— " RIN A I
Note: “—"indicates not detected
4 it
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A B ) O R K L0, 95 ~ 8. 29
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mg * kg ' \ND~34.59 mg + kg™', HELEEHEN
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