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ABSTRACT

Objectives: This study was performed to determine environmental hazard factors and provide more eco-friendly
child activity spaces within children’s playgrounds installed in Gyeonggi-do Province.

Methods: Basic (XRF) and precise (ICP, UV) inspections were conducted. The test items examined were heavy
metals and parasite eggs. As a sampling point, painted finish materials (180), synthetic rubber (50), and sand (50)
were selected.

Results: The total excess rate of heavy metals in the XRF was found to be 7.4% (17/230 points). In a comparison
between the basic and precise inspections with 17 excess points, the concentration deviation between the two
tests was found to be from 0.01 to 7.7 times, resulting in a large difference. Furthermore, all the excess samples
were dual samples. However, the contribution rates of Pb and Cr** to combined concentration were found to be
85.1 and 14.9% for basic inspection and 91.9 and 8.1% for precise inspections, so there is a similar tendency
between the two tests. The excess rate of parasite eggs in sand was expressed at 6%. The excess rate of heavy
metals in synthetic rubber was found to be 0%.

Conclusion: The reliability of the XRF is low. However, considering the contribution rate of Pb and Cr®*

between the two tests, it is likely to be applicable for screening. Dual samples provided high concentrations and
excess samples and care should be taken when managing them.
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Table 1. Comparison of inspection methods

No. of inspection

Meterial - — Item
Basic Precision
Paint 180 22 Heavy metal
Rubber 50 5 Heavy metal
Sand ) 50 Parasite eggs
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Fig. 1. Excess rate per material.
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Fig. 2. Excess rate in dual & single sample.
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Fig. 3. Example of dual sample.

AAROE Asiolol 3 aAel slrki
Sl ol

s ukeAlel 4% 508l A & 298 A%
2 glo] vkl vish SRS $34 9
ge e FEIS U 5 Atk vk, 3
upe o] ANER age] aejxl A b
S} 9 AOE BusT Yepon

i
},

=
aLs-

1.2. 5% 54 A N=

o4& gEE HEISFE AHE A3 vz
A& 180218 2 Pb (75414), Cr (69#17), Hg (22
A4y, Cd (14113) 22 AENEE 2o Pbrt
71 Bol AEEe I ook Al =
% 5048 F Pb (16748 Hae] AEHE =
oo ymz] FH2 AEFHA LUAY A&
=7t STt

£ Aol vFo] ¥ W Sud w7t 2ew g

OS2 A HIAH.

80X

75
69
sox|E +
a0%1F 7
22

. 14

] . -
- - T T T \4’
Pb Cr Hg cd

oX| &=

Fig. 4. Number of detection in paint.
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Fig. 5. Number of detection in rubber.
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Fig. 6. The degree of heavy metal contained in each test.
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Table 2. Comparison of Basic and Precise inspection in painted finish materials (mg/kg)

Painted Sam. Dual/ Pre/ Basic Inspection Precision Inspection
Sample No. Single Basic Total Pb Cd  Hg Cr  Total Pb cd Hg
1 Dual 55 1,090 1,090 - - - 6,049 6,049 0.0 0.00 0.0
2 Dual 3.7 10,545 5,835 - - 4,710 39,264 34,415 0.0 0.04 4,849
3 Dual 6.7 10,114 10,114 - - - 67,531 62217 0.0 0.00 5314
4  Dual 12 88571 60,086 - - 28485109,199107487 0.5 000 1,711
5 Dual 1.2 65,569 45,996 - - 20,572 77,836 70,528 0.0 0.00 7,308
6 Dual 7.7 5431 5431 - - - 41,760 5484 1.4 0.03 41,210
7 Dual 1.6 74,735 43,074 - - 31,661120,206 111,861 0.0 0.02 8345
8 Dual 3.0 8444 4867 - - 3,577 25,266 25,168 0.4 0.09 97.6
fa’l‘fl;i: 9  Dual 14 45329 30307 - - 15,022 65319 65312 - i 7.4
10 Dual 7.6 4352 2,594 - - 1,758 33,115 32,979 - 0.04 135.6
11 Dual L1 3,129 1,106 - - 2,023 3489 3483 09  0.03 52
12 Dual 0.6 84,379 7,1859 - - 12,520 46,593 46,576 0.5 0.01 16.4
13 Dual 0.8 96,347 86,598 - - 9,749 75,204 75,161 0.2 0.01 42.8
14 Dual 0.1 5478 5478 - - - 470 470 - 0.01 0.4
15 Dual 0.1 7278 7,278 - - - 567 567 - 0.01 0.1
16 Single 0.01 4,395 - 53 - 4,342 43 36.0 03 0.00 6.7
17  Single 0.04 3,694 3,694 - - - 138 1379 0.0 0.00 0.0
1 Single 1.9 186 186 - - - 355 3411 14 0.12 12.1
2 Single 8.2 36 36 - - - 296 278.6 0.0 0.04 16.9
sczl}r:f;lke 3 Single 0.6 703 645 - - 58 418 407.1 0.7 0.00 9.9
4 Single  0.01 510 - - - 510 3 0.0 0.0 0.00 32
5 Single 0.1 872 - - - 872 130  18.6 0.0 0.01 111.1
Table 3. Comparison of Basic and Precise Inspection in Synthetic rubbers (mg/kg)
Sam. Pre/ Basic Inspection Precision Inspection
Sample .
No.  Basic  Total Pb Cd Hg Cr  Total Pb Cd Hg cr®
1 2.1 58 58 - - - 123 119.4 1.8 1.8 0.3
2 0.0 0.0 - - - - 216 214.6 0.4 0.2 0.5
iigg:r 3 4.1 28 28 - - - 116 112.5 14 1.0 1.0
4 0.6 35 35 - - - 21 19.3 1.2 1.1 0.0
5 1.3 16 16 - - 20 18.9 0.3 0.3 0.5
S4& B 7 AR A EAE A @ W W wk olue} JPE7]E(600 mgke)e THEo] HER
ol @ 4 sl BRolth ol =] A2E B sk Ak A3 & AAINE AEEE)
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T3t T =R 2ARIME 2IAE T
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7(
=4

J Environ Health Sci 2018; 44(4): 340-347

=3

A A=y Folt o e Qe
& Ymoz Mg

A EgEEo] 7B thE XRF A4S

N 7A}7E Wa)E]of

http://www.kseh.org/



F7|= WY OEI0|=0lE SERMRIXt 2HEE] S+ 345

Gojzitkar %7} Fet. SHAYE 712 AN FE7t
FoW AUHANME Aghe]l A4 UEr ks
A, & AR FEE 7o ge] Aol ke A,
BAAM-2 2 XRF #HAF €0 583 giet
o] fitke A4S S wf AU AAl el
Screen k= FHOE 8 FH 4 Qitial HofZh
XRF2] A4 H71E FA13} 317 S8 e840t

5 Wol AJER] FRIE] el AJAER v, 7
Z ANE ANSHA EHHLS B Ape] Aoy
goZ HwA7t sl Hed Fch

olFAIE tet FAHT L 2.204 FAI3]
=0ttt

r_gh
2
~

f

2.2. WA|9) o|FAE A

A oA olFAE EAlE HUA R Bl oL
SERE ASdtke A% 371 F AkEA 2 A
AARE A EAFE viEAIRS] E97FsA A
o] AL F AUrh

Table 2014 LA £447 dIN s FEH
= 3~355mgkgel WhHel o]FAIEE oF 500~
120,000 mg/kg HAR o]FAFe =7 H=F L
2 590, AUAAIA 238 137] A8 BF o]
SAEATHE AoA Gl FHoF & EAITh olF
AlEe] RS SR EIAAF A (2014
Welxe] 1020 Z3bd =TS =A WA

et #

O|FAN RS T TE EAHLS Fig. 70149 7o)
A F HE] & ] e FEo] Brhs Mot
E £ o] e Azt =EEW wAwx|s)
=] F71Fel 4o IR AR & sFeiol A
£ Aoz A duh 120w Z3hzo|r) at
doluf WA T AR Al BARE R
A UEE 7|EY] vlRAEE 4 AA T B
T Ae & daKol

o 2 o] FAIFE AUAAE AEAF Y
2 EAA SR EE)sof she dellgto® A 5ot
FE = Juh B Aragole g
AlEe} upA sl 7 A eokd vk A5

http://www.kseh.org/

Fig. 7. Fined dust by Piled paint.
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Table 4. Heavy metal concentrations in sand ground
(unit: mg/kg)
Site Pb Cd Hg Cr As
Criteria 200 4 4 5 25
A 43 0.04  0.0027 0.0 2.85

B 6.3 0.06  0.0108 0.0 3.19
C 5.3 0.05  0.0019 0.0 2.54
D 7.0 0.03  0.0021 0.1 2.71
E 33 0.02  0.0002 0.0 2.33
F 43 0.04  0.0008 0.0 2.45
G 4.0 0.05  0.0006 0.1 342
H 4.0 0.06  0.0017 0.2 3.60
I 8.0 0.01  0.0008 0.3 2.67
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