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Tab. 1 Toxicity coefficients and background reference
level of heavy metals
JLH Hg Cd Pb Cu As Cr Zn

HEHRE 40 30 5 5 10 2 1

/. N _ 5 A o b s
He RIS ﬂﬂﬁ‘ﬁ?ﬁfﬁ(ﬁﬁﬁiﬁﬂl@?ﬁ%ﬁ ﬁ"“;\k 0.036 0.09 20 22 9 57 64
wU AR (mg/ke)
T2 BEETSRESRIRE
Tab.2 Grade standard of potential ecological risk
E 5y bR E RES%R RI 53 brife V5 RI 5y bR e RI TR
E<40 R 8 A 25 AU RI<150 RI<105 A 2 KU
40<E<80 P A A A KU 150<RI<300 105<RI<210 rh A 25 AU
80<E<160 A VA A S AU 30<<RI<600 210<RI<420 B A A R
160<<E<320 T%?%ﬁét?&lxk % RI=600 RI=420 ?EEEE?SJXLB%
E=320 AR e VA A 25 XU

2 ER5R®
2.1 BEARSH

SEMTERIZVIRYI TR & s, L 6.82%~
84.95%, 1 (51.46£22.14)%; W& E K Z, S
6.82%~84.95%, F1(45.73+24.52)%; B+ & B
ik, S 0~14.24%, F1(2.81£3.87)%(% 3); P2
VA B R S . D R A X (>50%) FE 4
TR RS, R D 2 i E X (>50%) = 2453 A 7E
T R b B, 4 S b o A SR — S
fHRIARJEE N 16.535~109.142 pm, “FH44(58.956+
22.023) pm, VURPIITERD . WD EIED . BP BURYAD A
WA Py, AR BB RD A 3=, A A7 1Y 37.1%,
F B3 A AL SN T AU S U A R D SRR TR

b, B 22.9%, Kb RD S S A A AR R
W E AT, R, & O17.0%, £
B4y AEVE mE R (A 2).

22 RERBYELBEAIKLE I HFIE

RIZVIRYIES)R S RNRBEV MK Cr. Zn,

Pb.Cu.As.Cd Hg(5 4).Cr FIIE M (57.6£6.81) mg/kg;
Zn FYI(E K (52.6+7.14) mg/kg; Pb FHI{H M (18.7+
2.45) mg/kg; Cu “FI{H F(15.3+£2.66) mg/kg; As FHI{H
49(9.14£1.03) mg/kg; Cd “FH4{H4(0.130+0.031 3) mg/kg;
Hg “F-HI1E 4(0.023 4+0.003 26) mg/kg; A Pk (Total
Organic Carbon, TOC)¥-J{E 4 (0.222+0.179)%, &
GlasaEHTE . BREN . XA RN Ak
PO R AR B R i AR AT 4 SR AR — 5,
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Tab.3 Grain size composition of surface sediments in Laizhou Bay
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b LA 2 E(%) | bR A% - e LA 2B (%) e AR i
b b it (pm) i b FHt (um)
61900  4.15  81.61 14.24 16.535 bz 62900 47.75  51.82 0.44 61.603 WP EUBRES
72225  8.61  79.14  12.24 19.914 bR 62710 4828  51.71 0 61.971  HPITARED
72314 10.16  79.73  10.11  22.666 W 62800 47.94  45.68 6.39 60.266 ¥ b ETES
72327 747  84.95 7.59 24324 b 73509 51.09  48.92 0 63.604 A
72139 1149  83.02 549 32741 b 73809 51.2 48.81 0 63.665 B EES
61600 17.24  79.32 3.45 35.907 bz 73347 59.41  40.59 0 69.54 b
61987 21.04  74.27 4.68 36372 bR 73552 64.93  35.07 0 71.949 Kb EIEb
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Fig.2 Types of sediments in Laizhou Bay
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Tab. 4 Statistics of studied element contents in surface sediment from Laizhou Bay

—AEEX

it Hg cd Cu Pb As Cr Zn TOC
I/ ME (mg/kg) 0.0179 0.0790 10.4 14.2 7.68 46.6 37.3 0.0838

K fH (mg/kg) 0.0354 0.194 22.3 23.2 11.9 76.7 68.7 1.14
SEHIE (mg/kg) 0.0234 0.130 15.3 18.7 9.14 57.6 52.6 0.222
FRifE 2 (mg/kg) 0.00326 0.0313 2.66 2.45 1.03 6.81 7.14 0.179

55 R EU(%) 13.9 24.0 17.3 13.1 11.2 11.8 13.6 80.8

TE: APLRGEHE R0 A %
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Tab. 5 Statistics of heavy metal contents in surface sediments taken from Laizhou Bay

OIEIN3E Hg cd Cu Pb As Cr Zn  WEAENRBGEH) W) ERPRE

FEH T 0.053  0.081 133 202 131 57.1 594 2007.8 31 [11]
S T 0.09 0.11 150 11.7  9.20 — 50.8 2008.5 30 [19]
S T 0.04 0.16 172 21.8 888 51.8 52,0 2010.8 31 [10]
ST 0.051 0.12 220 220 126 60.0 604 2012.9 154 [20]

FMEARF  0.013  0.091 9.7 11.7 92 463 409 2015.8 15 [18]
IV 0.0774  0.169 11.9 121  11.6  31.1 453 2016.8 32 [21]
FEIH VS 0.0234  0.130 153 187 9.14 576 526 2019.8 35 BN
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Fig. 3 Horizontal distribution of heavy metal and median diameter of surface sediments taken from Laizhou Bay
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W& REE S Cd WA #EMERR; Ok Hg,
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Fig. 4 The results of potential ecological risk index
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Tab. 6 Pearson correlation coefficient between environmental factors

WHHF  TOC Cu Zn Cr Hg cd Pb As  TMERRE B wir &t
TOC 1

Cu 0.548" 1

Zn 0.339"  0.540"" 1

Cr 0.178 0279 0357 1

Hg 0.144  0.065 -0.081 0.006 1

cd 0.183  0.067 -0.043 0.043  0.235 1

Pb 0.283 0292 0217 0376° 0.368° 0326 1

As 0.145  —0.003 0.334° 0.619™ —0.087 0.104 0.305 1
FERAE  —0.574™ —0.413" 0310 0.114 —0.070 0.004 —0.044 —0.001 1

> -0.526" -0.373" -0.342" 0.157 -0.015 0.041 -0.054 -0.017 0.987" 1

b 0466 0.347° 0332 -0.175 0.016 -0.057 0.044 -0.013 -0.975" -0.991" 1

#i+ 0.668"° 0.383" 0.266 0.006 -0.001 0.065 0.090 0.178 -0.676"" —-0.665" 0.562"" 1

T T EMISE(P<0.05); TR AT SE(P<0.01), FrPgE AR RHE 550 BTN, BRI
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SIEA T, B DA T RIS S5
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HITTER K 29.9%F1 24.2%; /INFW I 27.4%H Cu Fl
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M A B G A DA

3 &

(1) RMERZICRY b & EE&&, P
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V-1 58.956 um; $% =S4 REEINE, MBI
PIRD R0 R 3, 7 W s 2 10 37.1%; H By b
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Hg fl TOC ¥ & 5439 k1 (57.6.. 52.6. 18.7. 15.3,
9.14, 0.130, 0.0234)mg/kg F1 0.222 %; Tl HE
TR B AN SN T N iz 31, 3% Cu. Pb. Zn. As,

Cr Al Cd JEA< 52 Y P v ol 5 B o, P ifg 3l s T
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FriEbriE . 14.3%0955 7 8 T e h A SR, Cd 2l
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(3) Cu. Zn 5UIBWIkifE . TOC fE4E— & WA
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Abstract: Based on the geochemical properties of the sediments observed in Laizhou Bay in August, 2019, the
temporal and spatial characteristics of granulometric distribution, heavy metals concentration, and organic carbon
content in the surface sediments were analyzed. The results showed that the contents of silt and sand were higher
than that of clay, and their median diameter was 58.956 pm; the average concentrations of Cr, Zn, Pb, Cu, As, Cd,
and Hg were 57.6, 52.6, 18.7, 15.3, 9.14, 0.130, and 0.023 4 mg/kg, respectively, and the TOC was 0.222%. Due to
the river discharge materials and tidal current movement in Laizhou Bay, the concentrations of Cu, Pb, Zn, Cr, and
Cd in the central sea area were higher than those in the eastern sea area. Cd and Hg contents in the southeast sea
arca were related to the development of mineral resources. The potential ecological risk was moderate in 14.3% of
the stations studied. Cadmium was determined as the principal ecological risk factor, and its contribution ratio was
the highest among the seven studied elements. Pearson’s correlation analysis on the environmental factors revealed
that sediment grain size and organic carbon content were important factors in the distribution of heavy metals such

as copper and zinc.
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