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Comparison of Characteristics of Heavy Metals in Different Grain Sizes of

Intertidalite Sediment by Using Grid Sampling Method
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(1.Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciencess Beijing 100101, China; 2. Department
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Abstract: 384 surface sediment samples were collected from mud flat, silt flat and mud-silt flat of Bohai Bay by 1 m and 10 m interval using
grid sampling method. Concentrations of Al, Fes Ti» Mn, Ba, Srs Zn, Cr» Ni and Cu in each sample were measured by ICP-AES. To figure
out the random distribution and concentration characteristics of these heavy metals, concentration of them were compared between districts with
different grain size. The results show that varieties of grain size cause the remarkable difference in the concentration of heavy metals. Total
concentration of heavy metals are 147.37 g*kg™', 98.68 g*kg™' and 94.27 g*kg™' in mud flat, mud-silt flat and silt flat respectively.
Majority of heavy metals inclines to concentrate in fine grained mud, while Ba and Sr have a tendency to concentrate in coast grained silt which
contains more K, O*Al, O; *6Si0, . Concentration of Sr is affected significantly by the grain size,» while concentration of Cr and Ti are affected
a little by the grain size.
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Fig.1 Location of study area
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Fig.2 Samples’ layout in study area
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Table 1~ Concentrations of heavy metals in different grain-sizes of 10 m scale/mg*kg ™"

AGE DX

COLPEOX

ECHHOIX

JCHR

hacg mROKME RAMA UM% PREE

RKME

BME S UM% PR SN BME S UM/ %

Al 74 668.85 80431.45 69613.59 6.2

53103.20 57474.80 49570.02 5.0

52901.35 56950.59 49315.64 2.2

Fe  40073.45 44396.95 35331.07 7.8  25199.84 30189.88 19700.84 17.0  18380.69 20046.28 16498.88 7.0
Ti 3627.64  4049.81 2953.83 8.5 4357.61 5288.51 3178.74 13.4 3027.68 3608.57 2543.73 11.7
Mn 931.36  1044.50 737.79 8.8 528.42 631.95 426.31 13.2 384.64 422.43 218.01 6.6
Ba 387.82 411.53 321.80 4.7 411.82 439.10 362.67 4.6 503.96 549.83 454.27 3.9
Sr 174.28 191.19 143.65 5.4 225.42 241.90 201.78 4.6 259.31 275.22 130.80 3.6
Zn 77.66 93.60 59.25 10.4 36.52 48.29 28.20 18.2 27.28 32.95 21.82 18.8
Cr 58.64 75.07 44.95 18.3 37.49 78.35 21.17  25.0 25.66 39.01 17.13  21.3
Ni 30.32 33.35 24.10 8.6 13.76 17.30 10.88 17.5 11.18 11.72 10.16 3.8
Cu 22.39 26.13 16.87  10.9 6.58 9.81 3.73  46.5 3.86 4.7 1.64 12.5

£2 EEENEE 1 m REFFEREZXDNEEHHE/mg kg
Table 2 Concentrations of heavy metals in different grain-sizes of 1 m scale /mg*kg ™!
- BURFOIX DO PEOX FOBRVIX
hpig BOKE ROME UM% Piisl RRE BeME vwe s BRE BOME UM%
Al 77430.35 72120.61 1902.89 2.8  51507.69 47573.57 1050.14 2.2 52853.45 50355.92 1483.53 4.3
Fe  42006.07 37894.72 1550.58 4.2 21979.55 20478.55  642.65 3.8  17970.95 16348.34  654.27 5.1
Ti 3732.27  3420.62  160.70 6.1 3917.35 3584.82  163.62 6.3 2940.57 2521.88  177.52 6.5
Mn 965.83 837.37 50.16 7.6 478.20 440.70 16.76 5.1 381.18 333.29 15.34 4.8
Ba 391.04 356.28 13.23 4.1 410.91 375.88 11.25 4.1 507.05 471.07 13.08 1.9
Sr 174.12 159.35 7.51 3.8 225.51 208.90 59 3.6 258.32 240.13 6.74 2.6
Zn 79.93 69.77 3.83 6.9 34.25 28.44 4.06 15.8 30.28 25.84 2.62  13.1
Cr 49.96 37.16 7.28  10.2 31.23 20.32 578 26.3 23.38 16.58 3.41 21.5
Ni 23.72 28.06 1.47 6.9 5.40 10.60 1.92  20.2 3.87 9.98 0.65 5.7
Cu 30.75 20.04 1.63  10.5 9.33 4.06 0.77 14.4 9.41 3.22 0.35 11.8
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Fig.3 Distribution of concentrations of 10 heavy metals in all samples
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Table 3 Distribution test of concentrations of 10 heavy metals and their skewness and kurtosis

JEE 4 KESCp) WERZCS) T ECKD JLE 4 KESCp) WEECS) B CKD
A 0.20 0.07 -0.84 A 0.07 -0.56 0.14
B 0.20 0.05 0.53 B 0.20 -0.49 -0.17
Al C 0.20 0.11 -0.51 Mn C 0.02 0.08 -0.53
D 0.25 -0.02 3.79 D 0.20 -0.11 0.09
E 0.08 0.02 3.58 E 0.82 -2.74 10.99
F 0.18 0.65 0.97 F 0.20 -0.45 0.37
A 0.20 -0.17 -0.69 A 0.46 -0.72 0.11
B 0.20 -0.29 0.48 B 0.20 -0.37 -0.21
Fe C 0.00 0.17 -0.93 Ni C 0.19 0.23 -0.77
D 0.20 -0.19 -0.20 D 0.02 1.54 1.88
E 0.20 -0.13 -0.47 E 0.51 -0.76 0.30
F 0.20 -0.05 0.28 F 0.18 2.35 8.52
A 0.20 -0.36 0.06 A 0.81 -0.99 2.19
B 0.06 0.15 -0.30 B 0.64 1.76 7.05
T C 0.20 -0.20 0.18 S C 0.20 -0.34 0.33
D 0.20 -0.05 -0.39 D 0.31 -0.88 0.22
E 0.20 0.33 -0.64 E 0.29 3.22 -1.13
F 0.20 0.21 -0.69 F 0.20 0.40 3.21
A 0.47 -1.36 2.50 A 0.20 0.00 0.80
B 0.20 -0.28 0.45 B 0.20 -0.29 -0.37
Ba C 0.10 -0.79 1.22 7n C 0.20 0.24 -0.32
D 0.41 -0.79 0.22 D 0.07 1.07 1.57
E 0.20 -0.16 0.95 E 0.20 0.04 -0.92
F 0.14 0.95 7.13 F 0.20 0.14 -0.82
A 0.20 0.00 -0.67 A 0.09 -0.51 0.16
B 0.05 1.59 3.56 B 0.20 -0.12 -0.39
Cr (0 0.20 1.77 7.52 Cu C 0.03 0.01 -1.04
D 0.20 0.49 0.40 D 0.70 0.78 0.98
E 0.20 0.29 0.46 E 0.92 -1.68 6.67
F 0.20 0.43 1.59 F 0.17 0.47 -0.11
F4 ARSI VHESRSEXRNBY LD HFESH
Table 4 1.SD ANOVA of concentration of 10 heavy metals in samples with different grain-sizes
e ANTFRLAED 10 m JUSE 4L TA] LE AL ANFPREARDX 1 m RS2 8] LE A
R ARG AME CHE BAI D BAIF DAl F
Al * % * % * * % * % * %
Fe * % * * * % * % * % * %
Ba * % * % * % * % * % * %
Cr * % * % * % * % * % * %
Cu * * * % * % % * * % * %
Mn * % * ¥ * % * % * % * %
Ni * % * % * % * % * % * %
Sr * % * % * % * % * % * %
7n * ¥ * * * ¥ % ¥ * ¥ % ¥

D BREFRBFHE(P<0.05), * *+ FREFMEE(p<0.01)

B DR AR AR AR UL S HAER NG IR A DX, 10 m DO T 55 AT
ZESE AT O Bl o R, AR S Pros 0 T REBLEZF S AR TR SR U, XA RS
BRI R G X BOR UL [/ —Rife NI 22w ST 5 MG m ok vF A W]

WY (7, DEWDVE g T s sz 2k Z IR AR A AL, 2.4 SR A RN AL AR LX) L
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Table 5 T-test by differences of concentration of
10 heavy metals in samples with same grain-sizes
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Fig.4  Distribution of concentrations of 10 heavy metals in samples of different grain-sizes
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