SHESFAE S| X|, M 433 XM32(2017) pISSN: 1738-4087 elSSN: 2233-8616
J Environ Health Sci. 2017; 43(3): 233-239 https://doi.org/10.5668//JEHS.2017.43.3.233

|-‘.’;.l X-||Origina| articles|

BU7|=Ll o{El0|SRe| EA2HAIE] 7
USs-SYN - MEH - onst- 220} - UIEY - YRRt - LSS -FRS
AN ERABZATR

A Study on Soil Contamination of Children's Parks
within the Gyeonggi—do Province Area

Woongsoo Kim, Ilseok Song, Jonghyun Shin, Cheonhwan Oh, Eunah Kim,
Keugtae Kim, Hyunja Kim, Jongsu Kim, and Yunho Choi’
Gyeonggi-do Institute of Health & Environment, Gyeonggi-do, Korea

ABSTRACT

Objectives: The pollution status of heavy metals within the soil was investigated with an aim to establishing a
sustainable soil environment within parks and amusement facilities installed in urban areas of Gyeonggi—do Province.

Methods: As sampling sites, 14 locations were selected from a city with a number of factories near a residential
area, a residential area, and a children's park in a city with mixed green areas. Seven kinds of heavy metals,
including Cd, Pb, and Hg, and the pH of soil were analyzed three times by inductively coupled plasma optical
emission spectroscopy (ICP-OES) and atomic absorption spectrometer (AAS).

Results: In this study, the pH of the samples from the residential park and industrial park showed 5.7-6.5 and
5.9-7.0, respectively. The overall mean concentration (mg/kg) of heavy metals was Zn (132.8), Ni (73.0), Cu
(47.4), Pb (35.9), As (4.84), Cd (0.39), and Hg (0.07), indicating that these concentrations of heavy metals were
lower than those for the area 1 standard of soil pollution concern criteria. In addition, the sampling sites in the
residential area and the industrial area also showed the same tendency for concentration distribution.

Conclusions: We found that the soil pollution class (SPC) of some spots were over 200, which are third and
fourth classes. In order to manage a sustainable soil environment in a city park, it is suggested that local
governments, the management bodies for these parks, need to manage, supervise, and investigate soil pollution
and quickly replace contaminated soil.
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Table 1. Sampling sites and pH

City Park Area(m?) pH
K1 1,501 6.6

K2 250 7.0

K3 1,496 6.5

K4 1,597 6.7

K K5 1,771 6.6
Ké 2,348 6.7

K7 1,235 6.2

K8 1,500 59

K9 360 6.2

Y1 2,706 6.5

Y2 416 6.1

Y Y3 6.0
Y4 40,792 5.9

Y5 5.7

*Y3~YS5: Children's Park facilities installed in the same park
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Table 2. The wavelengths for analyzing Heavy metal

Element Cd Zn Ni Pb Cu As Hg
Wavelength(nm) 228.8 206.2 231.6 220.3 324.7 193.6 253.7
Table 3. Quality control of ICP and AAS analysis by heavy metal
Element Linearity(R?) qua.ntitl‘;;rtlier:)(fn o/ke) Accuracy(%) Precision(%)
Cd 0.9998 0.03 105.25 0.41
Zn 0.9998 0.05 102.71 0.47
Ni 0.9999 0.2 103.17 0.38
Pb 0.9998 0.6 103.09 0.25
Cu 0.9999 0.1 103.54 0.36
As 0.9998 0.95 103.57 0.59
Hg 0.9989 0.002 105.82 2.31
Ea74 2mm) AAFE A EE T 100 mesh Eo A EE 7l ol EA st Hwkd EFEUAL
Ge=ZH 015 mm) AAFs dds £ § £ TeithY BE dake B A8 A7 IE
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Fig. 1. Distribution of heavy metal concentrations at sites

Table 4. Average concentrations of heavy metal
(unit: mg/kg)
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Table 5. Heavy metal concentrations of residential parks
(unit: mg/kg)

Element Criter. Avg. Max. Min. Excess No.

As 25 649 1747 290
Cd 4 037 083 0.07
Cu 150 315 423 225
Hg 4 004 0.09 0.02

Ni 100 504 923 210
Pb 200 309 477 213
Zn 300 1144 1787 770

Table 6. Heavy metal concentrations of industrial parks
(unit: mg/kg)

Element Criter. Avg. Max. Min. Excess No. Element Criter. Avg. Max. Min. Excess No.
As 25 484 1747 1.42 As 25 392 824 1.42
Cd 4 039 095 007 Cd 4 039 095 007
Cu 150 474 2337 10.3 3 Cu 150 584 2337 10.3 3
Hg 4 0.07 039 0.02 Hg 4 008 039 0.02
Ni 100  73.0 5477 11.7 3 Ni 100  85.6 547.7 11.7 3

Pb 200 359 867 16.3
Zn 300 1328 2750 770

Pb 200 387  86.7 16.3
Zn 300 143.1 2750 773

J Environ Health Sci 2017; 43(3): 233-239

http://www.kseh.org/



Z71=H of2lo|SRS| EUHAEY A 237

Table 7. Heavy metal concentrations of high concentration spots (unit: mg/kg)

Element Criter. Conc. K1 K2 K7 K9
A 25 Average 3.89 233 6.96 1.34
S
Range 2.16~6.77 1.26~3.42 0.63~12.82 0.00~2.73
cd 4 Average 0.46 0.37 0.33 0.29
Range 0.26~0.92 0.14~0.59 0.11~0.48 0.16~0.50
Average 434 58.6 2322 43.5
Cu 150
Range 18.5~58.8 21.9~85.8 13.5~913.8 24.4~61.1
q 4 Average 0.07 0.04 0.07 0.04
& Range 0.03~0.13 0.02~0.06 0.01~0.11 0.00~0.09
Ni 100 Average 56.6 50.1 2,195.5 53.2
i
Range 24.0~149.7 10.3~88.0 39.3~10,751.0 14.0~113.7
Average 55.5 84.9 283 66.4
Pb 200
Range 37.3~73.7 23.7~157.0 11.0~43.3 37.0~92.3
Average 169.5 165.9 126.0 192.1
Zn 300
Range 131.7~212.0 117.3~207.0 39.7~195.7 130.0~232.3
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Table 8. The SPC of sampling sites
City Park As Cd Cu Hg Ni Pb Zn Total Class
Avg. Avg. Avg. Avg. Avg. Avg. Avg. score
K1 14 8 12 1 24 19 37 115 2nd
K2 10 12 38 1 53 33 65 212 3rd
K3 11 8 26 1 33 12 49 140 2nd
K4 17 10 30 2 40 18 51 168 2nd
K K5 19 11 16 3 23 12 39 123 2nd
K6 20 7 18 2 20 14 38 119 2nd
K7 22 13 135 2 493 16 50 731 4th
K8 14 8 40 1 37 13 45 158 2nd
K9 14 11 26 4 48 36 56 195 2nd
Y1 27 7 22 1 31 14 35 137 2nd
Y2 20 21 1 42 13 34 137 2nd
Y Y3 36 13 21 2 50 16 34 172 2nd
Y4 19 11 19 1 64 17 40 171 2nd
Y5 27 10 21 1 66 17 47 189 2nd
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