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Evaluation of lead concentration on the surface of children's playing equipments
using a field portable x-ray fluorescence (FPXRF)
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In order to evauate the possible environmentd lead hazard
in children's playground and to test the practicability of field
portable x-ray fluorescence(FPXRF) for environmental lead
measurement, authors investigated leed concentration of lead-
basad pant on the surface of children's playing eguipments in
the playground of 13 gpartments using FPXRF & the Stein city
A, Choongnam province. 93 spotswere determined surface lead
concentrations 3 times each usng aFPXRE Out of 93 spats, 83
spats (92%) were reveded to have lead in paint and mean
concentration was 1.12=+ 1.76mg/cir. The mean concentration of
lead on the surface of playing equipments at the gpartments near
the main street was 1.20mg/ci and higher than those at the
goatments far away from the main street(0.81mg/cir)(p<0.05).
The mean concentration of lead on the surface of playing
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equipments painted with yellow color was 3.23mg/er and the
highest among al colors, wheress equipment painted white
color was non-detectable. PVC and etc materials for
condruction of playing equipment showed higher surface lead
concentration than other materiads. The result suggeststhat it is
necessary to be taken caution of the lead exposure in the
playground of apartment and it should be taken any kind of
confirmative action to prevent unwanted lead exposure from
surface lead source of playing equipment. Authors found thet
FPXRF was very rdigble and ussful for field measurement to
detect leed on the painted surface.

Key Words : lead-based paint, FPXRF(Feld-Portable X-ray
Huorescence)
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Table 1. Mean concentration of standard reference material(SRM) paint film

e Reading(mg/crr)

SRV pantfim Ars Seoond Third Meen--SD
000001 Negetive Negetive Negative Negetive
0321003 032 040 032 0351006
1.05*£0.08 110 100 110 107£0.06
159+0.15 150 180 160 163£0.15
351042 340 370 350 353+0.15

9: Standard Reference Material
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Table 2. Lead concentration on the surface of children's playing equipments in city A

Lead insurface pant (mgfcir)

Condruction .
P cor Add pant No. of Men+ D R pvaue
Y emple enzt ange
P1 1993 no 7 053*=0.76 003210
P2 2000 no 5 0.08+003 0.09-010
P3 1993 no 6 1041081 0.08-2.20
PA 1990 yes 6 2891373 0.28-7.73
P5 1992 yes 9 19+281 014-7.70
P6 1998 no 8 177£220 0.17-5.10
pP7 1997 no 4 005009 0.00-0.18 <0001
P8 1996 yes 10 0.93+005 0.005.15 '
PO 1996 no 8 1541111 0.00-4.90
P10 2001 no 10 0621011 0.00-3.70
P11 194 yes 8 089+1.20 0.00-3.33
P12 199 yes 4 0.72+054 010-140
P13 1987 yes 8 079036 0.02-2.00
Totd - - 93 112+176 0.00-7.73
P: playgrounds
Table 3. Lead concentration on the surface paint of equipments by location
Add paint
No.df No. of = Mean+D R vdue
- 0. % ent ange p
sample
Near theman
73 o4 877 120£192 0.00~7.73
dredt
0.028
Away fromthe
i 20 19 950 081091 0.00~3.33
main strest

Independent samples T -test
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Table 4. Lead concentration on the surface paint of equipments by construction materials

Lead podtive Leadin surfacepaint
Condruction P pairt )
retaridls No. of samples No. of y Men+ D R
amples 0 en=™ ange
Med 38 3 86.8 092+127 0.00~5.15
Woaod 41 3B 9.7 1021190 0.00~7.73
PVC& dc 14 12 8.7 197229 0.00~7.65
Totd 93 83 892 112+1.76 0.00~7.73
350
3.00
%\ 2.50
Z
£ 2,00
8
= 1.50
B i
7
0.50
0.00 2
Red Green Blue Brown White Gray Etc
Paint color

Figure 1. Comparison of lead content by paint color
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