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Pollution Evaluation of Heavy Metals in Seawater and
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Abstact :[Objective] The survey and assessment on heavy metals of this paper was implemen-
ted in Fangchenggang Bay,Guangxi. [Methods)33 seawater samples and 11 surface sediments
samples were collected in August 2013, The contents of heavy metals including Cu, Pb, Zn,
Cd, Hg and As was determined. The status of heavy metals pollution in seawater is using the
assessment techniques of single factor index and the surface sediments is potential ecological
index. [Results]The sequence of heavy metals in
s B H#8:2014-06-10 seawater was Pb>>7Zn>Hg>Cu>Cd>As using
& B B #1:2014-08-10

TEHE BN P T A974-) 5B, T AR, 32 2 ) 038 1 90 58 0 )

single factor index method. The mean of Pb con-

tents was over Class I seawater quality standard.

590 TR, . . .
SRR I 4 0 (41266002) . 1 76 [ 4% B35 3 4 T The average contents in sediments is Zn>Pb>
H (2011GXNSFE018002.,2011GXNSFE018003 ,2012GXN- Cu>As>Cd>Hg. All elements met the Class I

SFEAO053001) Fl ™ V4 3 5 ¥ v R 35 Bl 2% o 520 5 T e 4 seawater quality standard. The pollution degree
U H (GXKLHY14-02) %l . was As>Pb>Cu>7Zn>Hg>Cd. The potential
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ecological risk was Hg>> As > Cd>Pb > Cu>>Zn determined by potential ecological index
method. The level of heavy metals and the potential ecological risk were low in this Bay.
[Conclusion]The marine environmental quality of Fangchenggang Bay is in good condition in
summer.

Key words: heavy metal, pollution assessment, seawater, surface sediments, Fangchenggang
bay

0 3= PR IF 4R E k160 H i, 7850 1 A 5 WORE DL a3
=]

C# 53 3 SO 3 788 925 o7 AL 350 12 v 0 o v UK
DRV, =T B0 L, A R ELAS A AR K e il B 5
W, T A T R R AT O T O S AR
VOIS R 2R 7 LA IR AE O T v LUK 9 A0S Sk
L ACTA BT IEA L T RO R L E
£ At R B T AR AL AL R B T H 4
15 G U E 2 AR 00 75 7K B8 T 2048 bR T AR IE 3
s/ 7 S T Y AR A R B R B2 Y TR AOR UK
R IEE R — AR G )
IS AT NCEDERI L -8 00 i /=R L 1
X 7K A A Wy A A R R Y A7 T R L O HL# ARAE DT
BRYHESRA RIS R e, w2 5 B Yk
VI R LA A WA N TR B O 2 R A= W IR IE
A BARIIE B0, AT A 5 R X6t X By 36 ok v
WA TR TE A D H E L OC T8 Fre dh R A
Wy AE TR R 5 T TR AR X S T A
A S EMRATIE VAN L & BZO O A S R A
T8 ARG AR o (EL 122 SCHIR ] £ 2l 3 A 22, 8 4 1 25 SRk
N B A T S W% T X R PR AR AE . [ARFRRUIAN
A Y0 5 5 22 il (7 1) A0 S A B I S 9 K o <
T GRBL , LR R B 5§88 i) =8 1R I 0. IR 1 58 0k
FAE 25 KU 48 B0 XF 2013 4F 8 F 7 Bl 30 s 75 R 4
FR g K AT DTRR MY HEAT 2545 VRO L & 1 O] A5 96 B PR 3
RT3 W HAFAE B LD S B 3ot 125 4 I 9 T 2
GIEIIPPNEIR XTSRS (T /T

1 RERFNM

1.1 RESH

2013 4F 8 JMNJ VU B 8 T (R VS AN PE ) 33
ARZWACRE ST 11 AVIBY R E S (E D4y
BREREM . FIH 2.5 L AHLBERR K RERZ
K AR R AR PR A4 IR O W I RS ) AT
FHATR 2R Ve 28 R 42 R Z VTR - O R Z T
RZPRHRAFTRCHET ., CuPb.Zn.Cd l As
FE R SEFE 105°C BEAR PO HE T, 5 FH 1 36 F o L s

Hg # i &k AR T B ES 38 & 80 H i, 741k
S1JE BWURE L& H .

T4 A 5 i FR U A A ) A R
AT, Hd Cu Pb.Zn Fl Cd 2R H B W i vk ) 2
(78 = HE %= novAA400P Jit + W W 43 0% O FE 1t .
Hg. As & M5 7 % Ot ¥ W & (b 5t Jb 43 Fa Al
AF610B J5F 2t ) .

B B3 5 L HARFR LG 1 ¢ 3 iSRRI 2
/B 24 h LA E, 9F ) milipore 25K L& Wk, Cu.
Pb.Zn.Cd.Hg Fl As .70 5 7 W 4 B E K An
WY B 5T o SR AR L R 5 A T B T 2K AR )
[ RN TR W b ) S5 44 Wyl 08 1 Ry B VR E O
B bR e B AR A

5 b5 A7

Fanghenztra e O

21,654

# 5t

Nivivuling

21.554

I | .
13430 134 41 E
A:7J(Bi‘ﬁ15)§\ ;@ KB A UL AR 3 L

A: Stations for seawater; @: Stations for seawater and

sediments.
K1 R
Fig.1 Sampling stations

1.2 M EE

FHEL IG5 Je 48 45 C C ) TR g K AT P, X
HT T B 30005 125 PN AT 2R R DR B X, L2257k oK
JRUbR TR ) NG VE OB BT )L o Y — AR v FR
EAERFEN AR C <1 RARERE T EMF G



B TR By S K 5T B 3R R DL G v AT

85

e O >1 FonEH GRS B bR,

LIBVREE L 54 7 i W/NS: WP

Cy=C./C, » @Y)
A, e Mo SR S By S E, C R
—REEE R AR ERRE

A S G E B (PERD Y R IR T B
P75 i Jm 79 9 R A 50 A E &R 19 55 1R
JO7 2, T ELRAE T 28R AN A R O AR AR R
BER) e A DR HL A MEWR , AR B e T
S (EL A M s oy S P 03 %07 5 AR DLAR W v Y
Hpmisi, HRINEmT,

UURRY b Z2 B 6 Jm 1O 25 5 15 G 000, Jd 3
B RAR R Co R A

&

Co=>.CY , (2)
Krp, Co REBTTYIEE 2T Z R E &8T5
YA H M, DART IR Pr i 5600 6 Fh i 4 8 T ROk
Wl & B LR G TS Y IE B .

HAE SR ELEREHERBCE ).

E. =T, XC} , (3)
X, Ty NESIEFEEW N R, R T HER
R B T 7K ST A P %k H T e ) RO R D TR
Y Cu,Pb,Zn,Cd, Hg. As B35 PE Wi 1 2 %045 51
4 5,5,1,30,40,10,

Ry h ZAE &8 WIS EAS G ERK
( ERI ).

ERI:i}Ei, (4)

Cy»Cy s E; ERT {8 Fr X 9 175 G B8 B2 K AR 785
AR 73 2% WL SCHR 12 ]

2 SHMEFMER

2.1 REBKPEER
2.1.1 €42 E&Z 50

B s VS £ )2 W K B Cu, Pb, Zn, Cd, Hg
As EET AN 0. 7~3.7) pg/L.0.3~5.6)
png/L,(3.8~36.0) pg/L,(0.01~0.16) pg/L.
(0.001~0.081) pg/L H(0.26~1.29) png/L,F
EHHN 1.7 pg/Lo 1.5 pg/L 18,5 pg/L.0. 04
pg/1.,0. 041 pg/L A1 0. 64 pg/T, M\ 5 EI K 09 0 7
MK I Zn>Cu>Pb> As™>Hg>Cd, ## AR
(D iz FRIZ W KT Cu, Pb, Zn, Cd, Hg fil As
BTG e 48 BOB AL T 73 50 (0. 14~0. 74), (0. 3
~5.6),(0.19~1.8),(0.01~0.16), (0. 02~1. 62)

(0. 01~0. 06) , BRI X 5 G 45 Ko 51 hy 0. 34,
1.5,0.92,0.04,0. 82 Fl 0. 03, H:i5 YL T i thy 5 2K
B HEFE 430 & Pb>Zn>Hg>Cu>Cd>As, HH
Cu.Cd Ml As & 855G — M AKK BT AR E ; Zn A
Hg $30 — J 0 /K K 53 b 1 L W 0 3l 7 8 ok — 2 ifg
KK SR bR AE R e R 37. 1% 1 27. 7%, BREDIR I A
IR P 17 4 B I00TG Y hg R T 1, M s o
AT — 2T K K T bR A 1 e Ry 45, 4%,
2.1.2 E&ke Tty e

M 2 AT LUE Y PE I Cu 19 F 8 & &
(2.2 pg/LDETRE QL5 pg/L) RS & &0 A
VG AR, Hoh i A IX S B AR B 3RV T (32
53k (33 5 i) I AR DX BRAE ARV (5 i ~8
5 ) LR R RS Y — U PV T S P P
o 1.0 pg/IMR TR (1.9 pg/L) i KIE T
BHTE ARV 7 37 F BRI A 10 5, Fe /M R B 3k
TLAMEF 33 530 s BN Zn & 22 FAR KLV
T & (25, 3 pg/L R TARME (15,4 pg/L), H
L T TS T K AR R AR B 72, 790, S K (E B AE
B ST 11 32 5 A g (L DX A 57 T G T4 i
3LV DXL T 4R T 4t P ) B ST VR R (9 ~
14 53 s BN Cd & & 2 58 K & REAT
ARIBTFREY 1 50l A1, P9 - 1 5% 5 (0. 044 pg/L)
B TR (0,039 pg/L) s AL He Ml As & 22
SR VU 7 38 3 AT 20 AR DX L BRAE AR
VA ZT AR PR A R DX, 3 { DX IR S Xk, 5
TR 52 V5 N o) SV 8 1

B 2 38 0T LA 12000 B0 7K 4 ) e A X
BB Vi AR P ARV A T X (15~19 %5
i) AR DX AR AR S T T — i g B (1~ 3 5
wh) . X ATRE S ANJEIE S A G TS A I A
20 3 ¢ AT Sk AR M AN AL £, — BB R K
14 R B G o A5 02 1 B ) 4 R v X5
FEZR TS VS T 35, (i A B2 /N, Bl T8 A
B LT AR, ol A5 20 00 3 0 T K 4 O AR, A
AP IR E KT Pb,Zn Al Hg Y73 & &
FE L 3 T 2R KK BUAR A, 3X 5 By S
AR I BE A O . 1 55, 79V TR A B WL U A
T AT 28 3a B 3 X, R o A ™ A 4 T K B A TR
L HE O A TE T 5 R 7 3k s V2 A 2 B ks v 2
A T K S B AOAL L i L 1A Sk i R il
i HIRE 7K A2 40 e 7 78 58 5 FEK, B T 7 IO s 4 i e )
S Wisi sk TR AELT B REASH KE



86 IIHREREER 2015455 0 31 & 2 Y
N N
2165 2155
E1.55 .55
M ™

X1 s

HIERE

2Lus

2155

T T T
0% 30 103, L L

T
T F

Kl 2 By 3l v 2 2 K o B A Jm o H 0 T A

Fig. 2 Horizontal distributions of heavy metal contents in surface seawaters of Fangchenggang Bay
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Table 1 Distribution of heavy metals pollution indexes and pollution status of Fangchenggang Bay
i Cr c, 75 Y L 4 2
Stations Cu b 7n cd He As Pollutiondegree
1 0.62 0.78 0.58 0.22 0. 40 1.25 3.85 &5 % Low pollution
2 0.73 0.95 0.75 0.24 0.65 0.81 4.13 {754 Low pollution
6 17 0.29 0.10 0.07 0.11 0.27 1.01 75 ¢ Low pollution
7 0.16 0.29 0.11 0.10 0.04 0.27 0.97 &5 % Low pollution
9 0.40 0.41 0.23 0.11 0.42 0.34 1.91 &5 % Low pollution
16 0.41 0.51 0.31 0.16 0. 36 0.70 2.45 {75 4% Low pollution
19 0.09 0.20 0.07 0.05 0.30 0.34 1.05 &5 4 Low pollution
22 0.36 0.48 0.45 0.13 0.12 0.51 2.05 &5 % Low pollution
26 0.98 0.95 0.98 0.22 0.47 1.07 4.67 &5 % Low pollution
29 0.16 0.31 0.18 0.06 0.10 0.26 1.07 {75 4% Low pollution
32 0.15 0.30 0.13 0.07 0.09 0.16 0.90 &5 4 Low pollution
Ml Average 0.39 0.50 0.35 13 0.28 0.54 2.19 {75 4% Low pollution

x2 DHEBENRAYECENEEESRERENEERY

Table 2 Potential ecological risk factors and risk index of sediment heavy metals of Fangchenggang Bay

S Ei PR A 5 9%
Stations - - ERI Ecol()g%cal‘rlsk
Cu Pb Zn Cd Hg As classfication
1 3.10 3. 90 0.58 6. 60 16. 00 12.50 42.68 i Low
2 3.65 4.75 0.75 7.20 26. 00 8.10 50. 45 i Low
6 0. 85 1.45 0.10 2.10 4. 40 2.70 11. 60 fiX Low
7 0. 80 1.45 0.11 3. 00 1.60 2.70 9. 66 fik Low
9 2.00 2.05 0.23 3.30 16. 80 3. 40 27.78 i Low
16 2.05 2.55 0.31 4. 80 14. 40 7.00 31.11 i Low
19 0. 45 1.00 0.07 1.50 12. 00 3. 40 18. 42 fi& Low
22 1.80 2. 40 0. 45 3.90 4. 80 5. 10 18. 45 ik Low
26 4,90 4,75 0.98 6. 60 18. 80 10. 70 46.73 i Low
29 0. 80 1.55 0.18 1.80 4. 00 2. 60 10. 93 i Low
32 0.75 1.50 0.13 2. 10 3. 60 1. 60 9.68 fiX Low
¥I{E Average 1.95 2.50 0.35 3. 90 11. 20 5. 40 25. 30 ik Low
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Fig. 3 Contribution of different heavy metals to poten-

tial ecological risk index

%o 817 Yk 4 V25 VA $e 3 2 Vi AK N LA v I 4 IR Y
P FEA A LR 458

(1) 7K 3 4 @ 75 Yo 7 B ey e 340K 1 HE 5 43 501
& Pb>Zn>Hg>Cu>Cd>As, #/KH Ph HJFH
G IR R T 1. EHZESE P T EY
[ K — 2 KK bR o AR TTR A A — K
KK BARHE

O)FEZVIEY F Cu,Pb,Zn,Cd, Hg fil As ¥
P34 E i B B Zn>Pb > Cu> As >
Cd>Hg . ¥Iff & H R - KGR YR E, NE
SEIGYRBERE IR S H e i B E e
FARTE Y DR IR 5% 07 R 0 B AR A - 5 DB Y 8
BRG I EF B2 w2k EH . He, Cd M As
Xof 12 RV A S E R (S 80 %6 LA L, A Vg I Y 32



88

PR 2015455 F 55 31 4 2

AR A1

(O LRA LB PIRPEA 4528 DLW P & T R 1Y

19 Qe B 45 AR A5 18 3 A PR 25 R OF A — 2, BT A
DURR Wy i Qv A i B vb A P a2 22 b O

TEAIE S

AEE 27 | 2 I M S I ] A5 T Bl T

o B 75 G AE S O T i AR S R G TR S
SE .

[1]

(2]

(3]

[4]

[5]

BRI, 5 B T NI 5 Y Ak 2% i A3 Ol R R
WA 1] il R . AR %, 1996, 35
(2):124-128.

Wen Y M, Wei Z T. Primary study on the composition
and environmental capacity of agricultural application
of municipal sewage sludge in Guangzhou[ J]. Acta Sci-
entiarum Naturalium Universitatis Sunyatseni, 1996,
35(2):124-128.

X5 SCL B, EICRT L S BRI I UTUAR YY) o 4 e T g
HW SR FITMO ] B EHRER,2002,21(3)
34-38.

Liu F W,Yan W, Wang W Z, et al. Pollution of heavy
metals in the pearl river estuary assessment of poten-
tial ecological risk[J]. Marine Environmental Science,
2002,21(3) :34-38.

FEZE35  VRER A BRI, S5 T TS 9 40 S VR DAL B
A AEARACRRAELT ], T PE R4, 2010, 17 (4) :387-390,
395.

Zhuang J L., Xu M B, Zhang R C, et al. Anniversary
variation of phytoplankton abundance in Fangcheng-
gang bay of Guangxi[J]. Guangxi Sciences, 2010, 17
(4):387-390,395.

IR BRYE S B F T P AL AR A e A i
IKFIZRJZTURRY) P2 G Jm 5 e R AT [T ], 1 P 4

A ,2013,32(2) :94-100.

Lei F, Zhang R C,Chen X Y. et al. Pollution assess-
ment and evaluation of heavy metals in the sea water
and surface sediments of Guangxi Beibu Gulf coast in
summer[ ] ]. Ocean Technology,2013,32(2) :94-100.
AR, Dok %, F ¥, 5. GB17378. 3—2007 i i Wil
FAES 3 Moy MR CRE A SEHIS] et hE
B AL, 2007,

XuHZ,MaY A,Yu T.et al. GB17378. 3—2007 The
Specification for Marine Monitoring Part 3: Sample

Collection, Storage and Transportation [ S]. Beijing:

L6]

7]

[8]

(9]

(10]

[11]

[12]

Chinese Standard Press,2007.
i Rt , T, 5. GBL7378. 4— 2007 I 7 I il
FRAGHE 4 F4 MK B [ST. db 5. b AR o B AL
2007.
Ma Y A.Xu H Z.Yu T,et al. GB17378. 4— 2007 The
Specification for Marine Monitoring Part 4. Seawater
Analysis[ S]. Beijing : Chinese Standard Press,2007.
ok AR, T ¥ 4. GB17378.5—2007 ¥ i I
WIS 5 #B2 BUAR W o0 A [S]. bt i [ A o H R
#1.,2007.
Ma Y A,Xu H Z,Yu T,et al. GB17378. 5—2007 The
Specification for Marine Monitoring Part 5: Sediment
Analysis[ S]. BeiJing: Chinese Standard Press, 2007,
B R, K S, VF RV, % GB3097 — 1997 1 2K 7K B A
HELS]. JEat v IR R4 Rk, 1997.
Huang Z Q, Zhang K, Xu K C, et al. GB3097 — 1997
Sea Water Quality Standard[ S]. BeiJing: China Envi-
ronmental Science Press,1997.
TR A EIN, E 45,55, GB18668—2002 i FE UL ALY
B[ ST b5t AR R . 1997,
Ma D Y,Tang L. F,Wang J,et al. GB18668—2002 Ma-
rine Sediment Quality [ S]. BeiJing: Chinese Standard
Press, 1997.
Hikanson L. An ecological risk index for aquatic pol-
lution control: A sediment ologicalapproach[ J]. Water
Research,1980(14):975-1001.
WEGRES HEE T REE FEKRE
TR HE & Jm 5 de IR R [T 7 PR 2
2013,20(3):205-209.
Lei F,Chen X Y,Chen M, et al. Pollution evaluation
of heavy metals in the sea water and surface sedi-
ments of Maowei sea in summer[ ] ]. Guangxi Sci-
ences,2013,20(3) :205-209.
TR AREAR L AR L W TR Y A e s
BB A L8 FE AN ()], I 15 B 5 PR . 2004, 26
(3):207-208,231.
Huang H,Yu Y J,Wang X D, et al. Pollution of heavy
metals in surface sediments from Huaihe river(Jiang-
su section) and its assessment of potential ecological
risk[J]. Environmental Pollution & Control,2004,26
(3):207-208,231.

(GRS . 1)



