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Abstract: The increasing use of recycling products results in the need for assessing the risk to human health.
In this study heavy metals's contents of playground flooring were compared with rubber powder which is row
material. And it is reviewed characteristics of heavy metals's exposure from absorption of skin, checking amount
of dermal uptake for each heavy metal. Despite its high content, Zn had a very low migration rate with 0.1
mg/cm?. This indicates that Zn is not easily released by surface contact. However, the contents of Fe and Al
in flooring were 12 times higher than that of Zn and Fe, and Al showed migration rate 5 times higher than
that of Zn. This implies that Fe and Al were derived from pigment in flooring. The measurement of dermal
exposure to heavy metals at 6 playgrounds found higher level of exposure in Ba than in other heavy metals.
It is assumed that despite high content of Zn, Ba had a higher exposure rate because five times as much Ba
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Babel (1 kg) _
. ¥

Sampling

. Surface Area(Disk) : 56.72 cm?

. Weight Babel(1kg) + SamplingDisk(0.3kg)=1.3 kg
Moving Length : 36,5 cm

. Total Sampling Surface Area : 323 cm?

AwnpE

Fig. 1. Sampling equipment (CPSC staff).
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Heavy metal

Product contents

Wipe sample(migration)

Put the sample 0.2g Put the wipe
into vessel into vessel
HNOy 7 mL | 10% HNOs 30mL

50% HBF; 1.5 mL
HotBlock 95%G, 1hr
HO: 1.5 mL

DI imL |

Microwave Filtering after cooling

| | 10% HNOs 30mL

Filtering after cooling

Sampling from
Headspace

ICP/AES

HotBlock 956G, 1hr

Filtering after cooling

Fig. 2. Heavy metals analysis method.
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Table 1. 1CP-OES heavy metals analysis condition

ICP-OES condition

Items Conditions

Model HORIBA JOBIN YVON US/ULTIMA 2
Forward power  1200W

Plasma gas flow 15 L/min

Auxiliary flow 0.5 L/min

Nebulizer Glass Concentric type 0.8 L/min

Sheath gas flow 1.5 L/min

Pump rate 20 rpm
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Fig. 3. Playground flooring/Ruber powder contents (mg/kg).
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Fig. 4. Relation of playground flooring contents and migration
through the skin.
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Table 2. Using exposure factor
Pathway Factor Value Unit Reference
Skin contact area 163.48 cm? Sizekorea
Contact period 0.5 min/day NIER, 2010’
Zinc 0.02
Skin Chromium 0.04
absorption (Dermal a’z:grmn'on ooy PAM 0.1 ; Health Canada, 2004
P Lead 0.006
Aluminium 0.1
Body weight (age 6-7) 24.09 kg Sizekorea'
Table 3. Result of dermal exposure amount from playground flooring (Unit : mg/kg/day)
Heavy metals
Code el
Zn Fe Cr Ba Pb Mn Cu Al
FK 2-4 0.0138 *2) - 0.0073 - * - *
BK 2-2 ) * - - - * _ *
EK 2-2 0.0323 * - - 0.0008 * 0.0229 *
CK 2-2 0.0013 * - - - * 0.0067 *
SK 2-4 0.0151 * - 0.0255 0.0007 * 0.0089 *
MK 2-2 0.0529 * - 0.0134 0.0001 * - *

a‘)EX(:eption for exposure amount of Fe, Mn, Al because of no data in AFgermat®

"Not detected
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