SH=3d B4 818] %] A|16d (H|25) 138~144, 2013
J. of the Korean Society for Environmental Analysis

[Et H]

Zlo:

[=N*

o

. Z1Z=0
Ho -

OF
09k
2

g
N .

L

s

>

A Study on Exposure Status of Harmful Substances from
Flooring Material of Children's Playground in the Gwangju Area
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This study was performed to perceive environmental pollution in children's playground in Gwangju met-
ropolitan city. Two types of sand and synthetic rubber as flooring material were used in children's playground.
The sampling was collected from 20 sites in sand flooring material and 21 sites in synthetic rubber flooring
material. They are measured to evaluate pH, heavy metals, and parasite eggs in sites of sand flooring material
and also to heavy metals in sites of synthetic rubber floor material. In site of sand flooring material, pH range
was from 5.8 to 8.8. The average concentration of Pb, As, Hg, Cd, and Cr%* was 16.318, 0.343, 0.048,
0.258, and 0.000 in unit mg/kg, respectively. In site of synthetic rubber flooring material. The average
value of the total sum concentration of heavy metals such as Pb, As, Hg, Cd, and Cr%* was 70.427 mg/
kg. This total concentration of heavy metals was even much lower than that of criteria (1,000 mg/kg). The
parasite eggs were not found in sites of sand flooring material. Therefore, it showed that all sites in chil-

dren's playground was safe environmentally.

Key words: Flooring material, Heavy metal, Children's playground
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Table 1. Human's average ingestion amount (mg/day)”

Section Ingestion amount

Adult About 40
Child(Age >5) About 40
Child(Age 1~5) 200
Geophagia child 20,000
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Table 2. The analysis method of children's playground

P AN

Standard and

Relationla Law Flooring Material

Analysis Items

Analysis Method

The Environment safety
supervision standard for
children activity space
(Environmental
Conservation Act)

Sand

Synthetic Rubber

Pb, Cd, Hg, Cr%*, As
Parasite eggs

Pb, Cd, Hg, Crb*

Soil Pollution Process
Test Standard
(Sand etc used in flooring of children
activity space)
parasite eggs test method
Environment harmful factor test
of children activity space

Standard of an institution
and Technical Regulation
of child play facilities
(Child play facilities
safety supervision law)

Sand and Others

Pb, Cd, Hg, As, Sb,
Ba, Se, Cr

Safety certification standard subsidiary
office 36 of safety certification subject
of industrial products by Quality
management and safety control of
industrial products Act

Table 3. The environmental safety management standards of Children's activity space (Unit: mg/kg)

Pb Cd

Hg Cr°F As

Sand Flooring
Rubber Flooring

200 4

4 5 25

Sum (Pb, Cd, Hg,Cr%*)of mass fraction 0.1% -

Table 4. The criterion of heavy metals of Flooring material in facilities standard and technical standard of Children's

playground equipments

Sh As Ba Cd) Cr) Pb Hg Se )
Criteria (mg/kg) 60 25 1,000 75 60 90 60 500
Correction Factor (%) 60 60 30 30 30 30 50 60

kAol whe o
A 36)l wE FTEE 832 el

BRI T E olufEoA ofolmolalde] B

© Sand Flooring (Park)

@ Sang Flooring (Apartment)
<2 Rubber Flooring (Park)

® Rubber Flooring (Apartment)

Fig. 1. The sample map of Children's playground (Sand
Flooring, Rubber Flooring) in Gwangju Area.
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Fig. 2. The Photo of Children's playground (Sand Floo-
ring, Rubber Flooring).

= | ot

Fig. 3. The sampling of Children's playground in Rubber
Flooring.
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Table 5. The site of flooring material of Children's Playgrounds (Unit: site)
Park Apartment Site
1200
Sand flooring 140 744 -
600
Rubber flooring 110 351 o _—
Park Apartment
Total 250 1,095 “Sand flooring mRubber flooring
ol AlEE AF . kg, 7F=%-2 0258 mg/kgel, 67FE852 BF B4

Table 59 o] FFAe] g mehulel 56%,
ek 4d%ele, HlsE S LR, ok

= meEEA 68%, el 32%01m, Refule)

243 A3} pH 5.8~8.80|3, 49
= Uramiouﬂ - SA oAt

Py gRAEYe 1:1 cfRiolzel 4 Qraziele] ¥

EOENRFESE RS R
X melsfesh TReehle] FRAEES TRt
Fig. 45} 210] SAMAEE, o)) A5 Ha
16318 mg/kg, HlAE 0.343 mgkg, &2 0.048 mg/

ma/kg Park(Pb)
W

Apartment(Pb)

1500

1000

500
@gilllul o H . u,.IHHﬂIiilI
23853817

B9 wniw¥usenwYe
site

mlkg Park(As) Apartment(As)

25.00

20.00

15.00

10.00

5.00

000 L S B e e

-— . m o
123 45 67 8 9 0121314151617 18192

site

Zo|t). 7 S35 Hashe JERY B W 5
=5 Yepith

Sand Flooring

ma/kg ma/kg

m As, Hg, Cd, Cr®"

150
100
50
0 JJ_,_,_-ﬁ

average cré+

#max Umin Haverage

Fig. 4. The concentration of heavy metal of Sand Flooring
(Park, APT) in Children's playground.

malkg Park(Cd) Apartment(Cd)

40
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123 4 5 6 7 8 9 10111213 1415161718192
site

mglkg Park(Hg) Apartment(Hg)

400

2000 4

OOWI. - - 8 .
28 45 6789 1011210141516 1718120

site

Fig. 5. The concentration of heavy metal of Sand Flooring in Children's playground.
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Fig. 58} Zdo] mefjnpeta)@-)e] 75 = 6.900~
50.400 mg/kg, H1AE 0.060~0.910 mg/kg, 52 0~
0.410 mg/kg, 7F=5-2 0.200~0.600 mg/kgo|aL, 67}
gL BF BAEOINL, g elE)e] 7
F2 4.500~50.900 mg/kg, HlAE 0.027~0.460 mg/kg,
422 (0~0.130 mgkg, 7F=F 0.100~0.300 mgkge] S
on, 7IAES BF BHE0IUh FHg. 69} 7Fo] a1
HIEA] (3, oltE)e] 7 Wit sEEs AT EY, He
65.333 mg/kg, 7F=5-2 0.651 mgkg, & 0.195 mg/
kg, 671922 4248 mgkg, &, 71EF, £, 671922
o FFx gl gk HS 70.427 mg/kgo| ATt

Rubber Flooring

mg/kg (sum : Pb, Cd, Hg, Cr®)

1000.0

Criteria 0.1 %

500.0

average

0.0 +
max min

Fig. 6. The sum concentration of heavy metals of Rubber
Flooring (Park, APT) in Children's playground.

Rubber Flooring
ma/kg Park Apartment

1,000 Criteria 0.1%

ucCré+
500 4Pb
acd
sHg

0 . T . = = il
123 456 7 8 9 1011 1213 14 1516 17 18 19 20 21

site

Fig. 7. The sum concentration of heavy metals of Rubber
Flooring in Children's playground.

Sand Flooring(Total)

malkg ma/kg
10 1200
0 80+
! 0
$ As Cd O Po Hg Se Be
Criferia #max *min *Criteria wmax smin

- ohyg -

ma/ka
100 1200

50‘ l l I m‘
ot . . : 04 I—
Sb As €A O Pb Ho se

4F - e - e

Fg. 72 o] aabAl )] 735 |- 0~460.333
mg/kg, 7F=E-S 0~1.833 mgkg, 522 0~0.561 mg/
kg, 671282 0~28.600 mgkgololom, |, 71=%, &
o S £ e 0~489.132 mgkeo|L, 4
B 23] HuEEE 489.132 mgkgE 715(1,000
mgkg)®] 48.9% TolH, 7IERTE WA UERsiT

IEREA| ERE)e] 739 B 0~544.333 mg/kg, 7}
ZES 0~1333mgkg, 2 0~0.334 mgkg, 6712
E2 0~60.600 mgkgel™, &, 71=®, 52, 67198 4
P Z3o] T 0~605.918 mgkge Atk 43¢
ol gk Ho 3+ 605.918 mg/kgolH, 7121 1,000
mgkg (3= o] AFE-E 0.1% ©15h2] 60.6% =
02 7R WA Yelst) SR og 2
vietAle} auteA|e] g3t olukE Ut ool
o|B]¢] FEFEEA AT B ofdo] SErt S
HY71E o= FEsIdTh

ojHolEo|AlAd bddE ol gt R} aFulet
Aol FF4& 8312 (Ph, Cd, Hg, As, Sh, Ba, Se, Cr)
13k A3= Fig 83 2t} ofdolzolaA A7)
7|z ogh #A1A ), BefuiaAl @, okt
% Fg. 87 7ol gl HFE 34519 mgkg
, 712¢1 90 mg/kg®] 384%S UERAY, ZE29]
= 8.750 mgkgoller, 712 60 mgkge
% TolH, 1 99 FEE&L IEHTE N W2
S5 VERITE AR @9, oFkE)e] 7-g- <t
B2 (0~17.325 mgkg, HlAE 0~21.007 mgkgel A,
H|49] H7EEE 21.007 mgkgl 2 715¢1 25 mg/kg
o] 84.0%= =A JEbEoY 71F ol it vlE
0.550~88.875 mg/kg, T&2 0~5.775 mgkg, AHEFS
6.375~33.775 mg/kg, =2 0~0.006 mgkg, H-

0~35.831 mg/kg® 2. LFepst}.
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Fig. 95t o] mejleial(3)el 4% we 0~
34.519 mg/kg, <HElE2 0~3.325 mgky, TS 0~

Rubber Flooring(Total)

mo/ko

|

“Criteria ¥max »min #Criteria #max smin

Fig. 8. The concentration of heavy metals (8items) of Flooring material in Children's playground.
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Sand Flooring(Park)

ma/ka

1004
le_l_l_l ‘
0 T 1

& A o O P H
#Criteria »Max "Min

ma/ke
1004

I
|

9 Qriteria 9V 3 Mn

ma/kg
100

143

Sand Flooring(Apartment)

ma/kg

Ll L

Sb As Cd Cr

uCriteria ®Max «Min uCriteria sMax =Min

Fig. 9. The concentration of heavy metals (8 items) of Sand Flooring in Children's playground.

Rubber Flooring(Park)

mg/kg mg/kg

10 1,000 4
SU‘ l [ |- & l ) L
S As Cd C Po Hg
Criteria wMax »Min

Se Ba

UCriteria WMax =Min

mg/kg

Rubber Flooring(Apartment)

ma/kg
100 1,000

5 i 50
'
]

Sb As Cd C Pb He Se Ba

aCriteria ¥Max sMin iCriteria 9Max sMin

Fig. 10. The concentration of heavy metals (8 items) of Rubber Flooring in Children's playground.
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