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Abstract

Using the evaluation method of “Seawater Quality Standards”, the study analyzes the distribution
and characteristics of heavy metal content in seawater. The results indicate that the contents of As,
Zn, Pb, and Cd elements in seawater are relatively high in the middle and low on both sides. The
concentration of Cu element is generally higher offshore. By comparing the contents of various
environmental factors and water quality standards in the evaluation area, the Cu element content
meets the requirements of Class I water quality, while the Pb element evaluation index belongs to
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a relatively clean category. Zn, Cd, and As heavy metals are all serious pollutants in the area, indi-
cating that the evaluation area is generally a heavily polluted marine area.
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Figure 1. The sampling stations for near shore water quality in Huludao during winter
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Table 1. Single factor evaluation table for heavy metals in seawater

=1 KkEERERTFITMNR

i< i 0.005 0.010 0.050
i< 0.001 0.005 0.010 0.050
£E< 0.020 0.050 0.100 0.500
< 0.001 0.005 0.010

fif< 0.020 0.030 0.050

Table 2. The monitoring data for heavy metal content in seawater samples
=2 HKHERECRE RS HNEIE

pg/L
BT A As Cu Zn cd Pb
1 5.09 3.72 23.83 19.44 1.04
2 3.20 0.92 42.94 17.76 0.92
3 1.97 2.29 12.19 12.60 0.65
4 7.43 3.22 50.11 33.44 0.41
5 2.64 2.82 6243.21 30.25 1.44
6 2.59 2.62 31.60 14.58 0.63
7 31.01 2.40 674.28 98.58 1.53
8 30.48 221 293.57 150.19 0.79
9 5.27 2.24 92.81 26.80 1.00
10 6.82 3.23 22.34 20.69 0.30
11 52.45 1.98 314.47 151.02 0.36
12 9.79 1.48 9793.44 173.45 1.47
13 431 248 46.53 25.81 0.25
14 5.28 1.84 39.51 2491 1.09
15 4.17 2.80 31.45 20.81 1.01
16 1.69 2.86 28.46 19.26 0.40
17 341 2.01 28.76 11.00 0.37
18 141 2.34 14.28 22.17 0.67
19 1.60 1.95 12.64 8.93 0.95
20 16.75 0.93 17.71 1041 1.68

P 2 BT, 1 2 X0 ) A R P52 E rp s 1) AR RRAR, 00 DX R A L30T e T S v 3 PS5 A X A o
WL BARAT 1.41~52.5 pg/L, V¥ 9.91 pg/L, sl 11 55, ®IKA N 18 5k,
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Figure 2. Distribution of As element content in nearshore seawater of Huludao

Bay during autumn
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Figure 3. Distribution of Cu element content in nearshore seawater of Huludao

Bay during autumn
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HE 4 Fros, 2 XTGP EER E B s i) Ah R IR, i R IX DA REELE L X5 X 3k DA
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Figure 4. Distribution of Zn element content in nearshore seawater of
Huludao Bay during autumn
4 HEREFRFBKINTESENT

M 5 B, 1 DX FE PRI B R I ANE T A, e TT R X CAALIR B AR e i o BRI P
AT 10.4~173 pg/L, “PIIMH 44.6 ng/L, Sk SN 12 555, ARAKRE AN 19 5 5

100pg1L

s00g1L

N0 .08 0

ougit

&
<
&
@
=
z

N 0 0¥ o0t
N0 OF 07

120°55'0" E 121°0'0"E 121°5'0"E 121°10'0" E

Figure 5. Distribution of Cd element content in nearshore seawater
of Huludao Bay during autumn
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Figure 6. Distribution of Pb element content in nearshore seawater of Huludao
Bay during autumn
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X% 5 R T R TR AR WK HEAT BN LA, AR T B TT R O R A 22 1A SR R R A A 1Y
ERE RS R . WERE VP I PR R R AT SR ISR B, IR RS SR UK AR . R4 ek
IKIFFRAED (GB 3097-1997), i HFIS/K BT & — JHF AR BIARAE, BH IR AT & — IR AR
i, BTG ROl ISOK AT & =R AOK TR AE, P S Gl oK BT & DU AOK BbRifE, 7™ 515 il
K 55 T DU KKK SRR HERS % < R JC 3K 5 B S /K AR HEAT EUAE, B LX) Cu JeEIEE]— K
JFbriE, Ph TG CRKKBARAED 28 —5hr#E. Zn. Cd FI As E & RIAFAEL VUZRSEAL, HnR 55,
75, 85 11 S 12 Suhfr B VUGS, SRR ROV X I L R ) 12 53k, RTER A
REVUE R, &R R SRR R L i O 12 Sub, oTR SRR IO 115U, AR 3.

Table 3. The evaluation table for heavy metals in seawater station

F# 3 EkEREERERTFITMNE

" Cu Pb Zn Cd As

N7

WAL ewe WY BEEE W B R bR R B W bk
EEE S ¥ P S iR “h a4 ghR fe% P S fe%

1 =% —% 0.37 =% 0.21 S 0.48 FALES 3.89 —2 0.17

2 e —k 0.09 —2 0.18 e 0.86 EAUES 3.55 —2 0.11
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Continued
3 ks K 0.05 —% 0.01 —3% 0.02 MUK 126 —% 0.04
4 =% K 0.06 —2% 0.04 =3 050 %MWk 6.69 —2% 0.15
5 Uz —% 0.06 e S 0.03 &MU 1249  HPUEK 3.03 —% 0.05
6 U —% 0.05 —% 0.01 —2% 0.06  HMU%K 146 —3% 0.05
7 =% % 0.05 —% 015 Uk 674 HPUK 1972 =% 0.62
8 =% K 0.04 —K 0.08 S 294  HIUk  30.04 =2 0.61
9 =% % 0.04 —% 0.10 =3 093 %Mk 536 —% 0.11
10 =% —% 0.06 —2% 0.03 —% 022  HM%E 414 —% 0.14
1 =% —% 0.04 —% 0.04 IWES 314 4Pk 3020 HPUE 1.05
2 =% —% 0.03 —% 015  HPU%k 9793  HUUK 3469 —% 0.20
13 =% —% 0.05 —% 0.02 —% 047  HIU% 516 —% 0.09
14 =% —% 0.04 —% 0.09 e S 045  FHPU%E 468 —2k 0.10
15 pgE % 0.06 —3% 0.02 —% 0.06  #HMFk 208 —k 0.08
16 =3 — % 0.06 —2% 0.04 —% 028  #PU%E 385 —2% 0.03
17 =% —% 0.20 —2 0.07 —% 058 &Nk 220 —2% 0.11
18 =% —% 0.05 —3% 0.07 —% 014  HPY% 443 —2% 0.03
19 % % 0.03 —% 0.01 —% 003  HPU%E 104 —% 0.05
20 Tk 3k 0.09 —% 0.34 —% 035 UK 2.08 —% 0.56
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